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.SECTION 

This Section contains data on phototubes 

of the single-unit, twin-unit, and multi-

plier types; photocells; television camera 

tubes such as image orthicons, icono-

scopes, and vidicons; and other devices 

employing photosensitive materials. 

For further Technical Information, write to 

Commercial Engineering, Tube Division, 
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SELECTION GUIDE FOR RCA PHOTOSENSITIVE DEVICES 

CAMERA TUBES 

Image Orthicons. 

Tube 
Diameter 

inches 

Recommended Service 

Live Television Pickup Military 
and 

Industrial Black & White Color 

3 4401V1 
5820A 
7293A 
8093A 

4415, 4416a 
7513 

7513/Vlb 

7198 

4-1/2 7295A 
7389A 

Vidicons 

Tube 
Diameter 

inches 

Recommended Service 

Broadcast 
Studio 
Film 

Pickup 

Live 
Television 

and 
IncListrial 

Special 
Military 

and 
Industrial 

1/2 4427 
4429 

1 6,»- 7262A 
7697 
7735A 
8134 

2048A 
7263A 

1-1/2 8051 8051 

a Supplied as a set of two 4415s and one 4416 
having matched characteristics. 

b Set of three 7513s having matched character-
istics. 

IMAGE-CONVERTER TUBES 

Spectral 
Response 

_ 
Recommended Service 

Infrared 
Ultra- 
violet 

Photographic 
Shutter 

S-1 6032A 
6381 
6914 
6914A 
6929 

S-11 4449 

S-21 7404 

All types utilize a P20 phosphor screen except 
type 4449 which has a P11 phosphor screer. 

For photocell data, 

see foldout sheet— 

RCA PAGTOCELL DATA TABLES 

• 
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SELECTION GUIDE FOR RCA PHOTOSENSITIVE DEVICES 

e MULTIPLIER PHOTOTUBES 

• 

• 

• 

Number 
of 

Stages 
6 9 10 12 14 

Dynode 
Material Cu- Be Cs- Sb Cu- Be 

Cs- Sb 
- 

Ag-Mg -,,, 
Cu- Be 

Cu-Be 
- 

Ag-Mg * 

Spec- 
tral 

Re-
sponse 

S-1 71C2 * 

S-4 1P21 
9314 
6328 
6472 
7117 

S-5 1P28 

S-8 1P22 

S-10 6217 

S-11 7769 2020 
63424 
7746 
7767 
8053 
8054 
8055 

2067 
4438 
4439 
4440 
4441 
5819 
6199 
66554 

7850 6810A 
7264 * 

s—iia 7046 * 

S-13 6903 

S-17 7029 

S-19 7200 

S-20 7326 * 7265 

aExtended Spectral Response. 

VACUUM AND GAS PHOTOTUBES 

Spectral 
Response 

Single-Unit 
Twin 
Unit 

Composite 
Anode-
Cathode 

Vacuum Gas Gas Vacuum 

S-1 917 
919 
922 
925 

6570 

1P40 
1P41 
868 
918 
921 
923 
927 
928 
930 
6405/ 
1640 
6953 

920 

S-3 926 1P29 

S-4 1P39 
929 
934 

5653 
7043 

1P37 
4409 
5581 
5582 
5583 

5584 5652 

S-5 935 

S-9 1P42 

RADIO CORPORATION OF AMERICA 
Electron Tube DuesIon Henson N 



RCA PHOTOCELLS Data Tables 

d 
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JUNCTION PHOTOCELLS --

RCA 
Type 

Spectral 
Response 

MAXIMUM RATINGS 

Volt. 
bet 

Term. 

dc volts 

Power 
Dissi-
pationP 

watt 

Ambient 
Temp. 
Range 

oc 

Min. 
Dia. of 
Sensi-
tive 

Surface 

inch 

JUNCTION PHOTOVOLTAIC CELLS --

RCA 
Type 

Spectral 
Response 

Ambient 
Temp. 
Ranue 
or 

Sensitive 
Arear 
(Av.) 

sq. in. sq. cm 

SL2205 q -100 
to 

+125 

0.278 1.795 

SL2206 c1 0.586 3.783 

a The maximum ambient operating temperature range for 
b these cells is -75°C to +75°C. 
The maximum ambient operating temperature range for 

c these cells is -40°C to +75°C. 
With sensitive surface of cell fully illuminated. 
These dissipation ratings apply up toa temperature of 
+400C from which point the cells are derated linearly 
to 0 watts at +75°C. 
The demand rating is adissipation rating to which the 
cell may be exposed in outdoor applications. The rat-
ing may be utilized twice every 24 hours for a period 
of 20 minutes each time provided the interval between 
demand periods is not less than 4 hours. 
For conditions where light flux from a tungsten- fila-
ment lamp operated at 2870°K is transmitted through a 
filter ( Corning C.S. No.1-62 which has an effective 
transmission of luminous flux of 13.3%) onto the sen-
sitive surface. The value of illumination incident 
on the sensitive surface is 7.5 footcandles measured 
before positioning the filter between the lamp and the 
cell. The sensitive surface of the cell is fully 
illuminated. 
This characteristic determined after thecell has been 
exposed for a period of 16 to 24 hours to 500 foot-
candle illumination (white fluorescent light). 
Measured 10 seconds after removal ofincident-illumina-
tion level. 

Germanium P-N Alloy Types 
CHARACTERISTICS AT 25°C 

Voltage 
Between 

Terminals 
dcvolts 

SENSITIVITY 
Max. 
Dark 

Current 
aa 

Ilium- 
ination 
.ia/fc 

Typical 
Luminous 

a/lm 

Typical 
Radiantat 
1.5 microns 

a/w 

15 
0.3 min. 
0.7 typ. 0.014 0.52 

Silicon N on P Types 
CHARACTERISTICS AT 270 ± I0C 

Min. 
Current 

ma 

Min. 
Power 
Output 

mw 

Min. 
Effic- 
iency 
% 

Sensitivity(Typ Values) 

Illumi- 
nation 
/..i.a6/fc 

. 
luminous 

ma6/1m 

Radiant 
@ 8600 Ao 

as/w 

48 17.9 10.0 14.5 7.13 0.58 

101.5 37.8 10.0 29 7.13 0.58 

h • For renewal use only. Not for new equipment design. 
The maximum ambient operating temperature range for 

k these cells is -75 0C to +60°C. 
The maximum ambient operating temperature range for 

/ these cells is -40°C to +60°C. 
In continuous service with sensitive surface of cell 
fully illuminated. The power dissipation rating 
applies up to the maximum rated ambient operating 
temperature. 
For conditions where the light source is a tungsten-
filament lampoperated at acolor temperature of 2870°K. 
This characteristic is determined after the cell has 
been exposed for a period of 16 to 24 hours to 50 to 
100 footcandle illumination (white fluorescent light). 

P These ratings apply up to maximum rated ambient temp-
erature. 
Wavelength of maximum response is 8600 ± 750 angstroms. 
Including metallic grid lines but excluding negative 
contact. terminal. 

# Refer to SPECTRAL-SENSITIVITY CHARACTERISTIC CHART 
of PHOTOCCNDUCTIVE CELL HAVING S-15 RESPONSE at front 
of Photosensitive Device Section. 

* Additional technical data for this type are given on 
individual data sheets in this section. 

• Short-circuit current. 

RCA PHOTOCELL 0 
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RCA PHOTOCELLS Data Tables 

PHOTOCuNDUCTIVE CELLS - Cadmium-Sulfide Types 

RCA TYPES 

Spectral 
Response 

MAXIMUM RATINGS CHARACTERISTICSAT25°C 

Glass- 
Metal 
Typesa 

Plastic- 
Filled 
Glass- 
Metal_ 
Types° 

Voltage 
Between 

Terminals 
DC or Peak AC 

volts 

Power Diss.patienc 
watt Photo- 

current 
ma 

Voltage 
Between 

Terminals 
ac volts 

Illumi- 
natione 
foo t- 

candles 

Photocurrentf 
ma 

Max. 
Decay 

Currentg 

/la 

Conti nuous 
Serv;ce 

Demand 
Serviced Min. Max. 

I- inch Diameter Broad-Area 

4451 SQ2533 S-15 600 0.75 1.0 50 50 35 2 3.5 40 

4450 SQ2533VI S-15 600 0.75 1.0 50 50 3.5 2 3.5 40 
SQ2503 SQ2533V2 S-15 600 0.75 1.0 50 50 1 0.8 1.7 40 
7163* SQ2533V3 S-15 600 0.75 1.0 50 50 1 1 3 40 
4448 SQ2533V4 S-15 600 0.75 1.0 50 50 1 1.5 4 40 
4404 
SQ25021.4 

SQ2533V5 S-15 600 0.75 1.0 50 50 1 2.5 5 40 

4453 SQ2533V6 S-15 600 0.75 1.0 50 50 1 3 7 40 
4403 SQ2533V7 S-15 250 0.75 1.0 50 _ 50 _ 1 8 16 78 

RCA TYPES 

Soectral 
Response 

MAXIMUM RATINGS , - CHARACTERISTICSAT250C 

Glass- 
Metal. 
TypesJ 

All- 
Glass. 
TypesJ 

Plastic- 
Filled 
Glass- 
Metal 
TypesK 

Voltage 
Between 

Terminals 
DC or Peak AC 

volts 

Power 
Dissi- 
pation 1 

watt 

Photo- 
current 

ma 

Voltage 
Between 

Te rm inals 

volts 

Illumi-
nationm 

foot- 
candles 

Photocurrent 
ma 

Max. 
Decay 

Current9 
pa Min. Max. 

I/2- inch Diameter Broad-Area 

g2525 SQ2500 SQ2532 S-15 250 0.2 20 12 ( dc) 1 0.24n 0.8n 6 
SQ252I 4423 SQ2532VI S-15 250 0.2 20 50 ( ac) le 1.5f 4f 40 
SQ2526 g2523 SQ2532V2 S-15 110 0.2 50 12 ( dc) 1 in 3n go 

SQ2527 SQ2524 SQ2532V3 S-15 110 0.2 50 12 ( dc) 1 2n 6n 80 

SQ2520 4425 SQ2532V4 S- I5 110 0.2 50 12 ( dc) 1 3.6e 14.5n 80 

I/4-inch Diameter Broad-Area 

SQ2529 SQ2528 SQ2531 S-15 300 0.05 5 12 1 0:004f 0.012f 0.1 

- - SQ253IVI S-15 200 0.05 5 12 1 0.04f 0.12f 1 
SQ2508 7412* SQ253IV2 S-15 200 0.05 5 12 1 0.065f 0.275f 1 
- 4413 SQ253IV3 S-15 110 0.05 5 12 10 1.4f 2.75f 19 

SQ25I9 4402 SQ253IV4 S-15 300 0.05 5 12 10 1.6" - 12 
- - SQ253IV5 S-15 110 0.05 7 12 1 If 3f 15 

- - SQ253IV6 S-15 110 0.05 7 _ 12 1 1.6f 4.8 f 15 

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



RCA PHOTOCELLS Dimensional Outlines 

4403 
4404 
4448 
4450 
4451 
4453 
7163 
SQ2503 

METAL CASE 
WITH 

GLASS WINDOW ,, 

.035 MAX. R.-

2 PINS 

.040 
-.004 

NOTE: FOR SOCKET DIA. 
DESIGN, PROVIDE 
CLEARANCE HOLE 
HAVING MINIMM 

DIAMETER 
OF 0.188. 

SQ2502 

SQ2533 
SQ2533VI 
SQ2533V2 
SQ2533V3 
5Q2533 Vit 
SQ2533V5 
SQ2533V6 
SQ2533V7 

.156 MAX. 

.172 
MAX. DIA. 
SEE NOTE 

1-Inch Diameter Cells 

GLASS-METAL TYPES 

SENSITIVE, GLASS 
SURFACE \ WINDOW 

1.24 1.02 DIA.  

..010 DIA. 

r—.82DPI.IAA.X. 

,1 
.15 MAX. 285 I±:015 

047i t .9 
MAX. 

± 010 

BASE 
JEDEC No. E2-47 

MAX. DIA. - 1 

.750± .015 
1.2.rf EGRESS 

92CS-1281,6 

SENSITIVE-\  
SURFACE 

.035 \ 
MAX.—, 
R. 

BASE 
JEDEC GROUP 

No. B5-10 

92CS - 12906 

I.100± .010 
DIA. 

I 275 MAX. 
[HA. 

PLASTIC-FILLED GLASS-METAL TYPES 

DIMENSIONS IN INCHES 

. L24±.02 
GLASS -N DIA. 

WINDOW, 1 .---I.10±.01  DIA. 
.-METAL 

DIA. —.1 CASE , , /-  
-----f 

.285±020 

2 PINS Il 
— I 

.040 .750±.025 \ .50±.06 

DIA. ±.004 AT EGRESS PLASTIC 1 

92CS-I2857 

METAL 
WAFER 

fGLASS W1NDOW 

MAX. 

--f I 
1.13 
±.06 

1.74 
MAX. 

RCA PHOTOCELL 
RADIO CORPORATION OF AMERICA OUTLINES 0 
Electronic Components and Devices Harrison, N. J. 5_65 



RCA PHOTOCELLS 

GLASS-METAL TYPES 
MODIFIED TO-8 CASE 

SQ2520 
SQ2521 
SQ2526 
SQ2527 

4-.600± .015 
DIA. 

.484±.010 
DIA. 

METAL— 
CASE 

PLASTIC 

2 FLEXIBLE--"" 
LEADS 
.015±.003 1 

DIA. 
AT EGRESS 

• 

Dimensional Outlines 

1/2 -Inch Diameter Cells 

14 600 ± .015 
I DIA. 

— .484± 010 

SENSITIVE-\  
SURFACE 

MAX. 

1.50 
±e5 

GLASS 
WINDOW 

.2102.025 

1.50 
±.06 

A LL-GLASS TYPES 

4423 
11425 
5Q2500 
SQ2523 
SQ2524 

e 

DIMENSIONS IN INCHES 

92CS -1286; 

SENSITIVE 
SURFACE 

.550 .485 
MAX. ±.025 

L_ 
1.5 
MIN. 

GLASS 
WINDOW 

METAL 
CASE 

.260 
  .010 

t-.075 
±.0I5 

41-2 FLEXIBLE 
LEADS 

.015±.003 
DIA. 

±.012 
AT EGRESS 

92CS - 12862 

PLASTIC-FILLED 

GLASS-METAL TYPES 

SQ2532 
SQ2532V I 
SQ2532V2 
SQ2532V3 
SQ2532V4 

r1'.010 
A90-1 

DIA. 

.355 r 
MIN. - DIA. _¡-.08 MAX. 

—.12 TO 

.38 MAX. 
UNTINNED LENGTH 

.10 MAX. DIA. 

14— 2 FLEXIBLE LEADS 
*016 -+..F°23 

92CS - 12864 

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



RCA PHOTOCELLS Dimensional Outlines 

1/4 -Inch Diameter Cells 

ALL-GLASS TYPES 

SENSITIVE 
SURFACE 

.14 MAX.-T-

.12 — 
Ç. TO 

i_ 

I OX. 
UNTINNED 
LENGTH 

1.4 — f---
MIN. 

i  1 

20 MIN 

02 MIN 

--.292.01 
DIA. 

1.00 
2.19 

7412 

1.35 
MAX. 

.16 MAX. 1 

.10 MAX. DIA. 

FLEXIBLE 
LEADS 

.0182..005 
DIA. 

92C5— I2858 

PLASTIC-FILLED 

GLASS-METAL TYPES 

WINDOW 
GLASS-11.015 DIA. 

.370 r_ 
\T ..,,__ .325 

.260 r.,.f_ ±.010 DIA. 
+-008 I 1 4 
-.030 r 

DIA. 180+ 025 

ME TAL  

CASE 1.50 PLASTIC 
±.06 

; F-2 FLEXIBLE _  LEADS 
.015± 003 

130 -.I DIA. 
030 

AT EGRESS 92CS—I2860 

SQ253 I SQ253 1 VI 
SQ253IV2 sn2531v3 
SQ253IV4 

S SQ2531V6 Q253 I V5 

SENSITIVE to. 2901 
SURFACE ± .  

N  DIA. 

-,-,,•1 I.- .20 MIN. DIA. 

I., I _i 

MAX. 
.580 
MAX. 

MAX. 

4402 

4413 

SQ2528 

.500 
±.050 —.12 

Ç_ TO Ç_ 

.10 MAX. DIA. 
1.4 

  F-MIN. 2 FLEXIBLE 
LEADS 

.0162-.003 
DIA. 

92CS — 12859 

GLASS-METAL TYPES 
MODIFIED TO-., CASE 

r 370 
±.0I5 
DIA. 

GLASS 
SENSITIVE in32105 r- ,W1NDOW 
SUIPACE DIA. i 

 l  MAX. 
.100-1 

180 
2.. 010 

.057 
2%010 

2 FLEXIBLE-. 
LEADS 

.0152.003 
DIA. 

SQ2508 
SQ2529 
SQ25 19 

DIMENSIONS IN INCHES 

260 8 • 0 
DIA. 

- METAL CASE 

1.50 
±.05 

«-.130±.012 
AT EGRESS 

92c.S-12861 

RCA PHOTOCELL 
RADIO CORPORATION OF AMERICA OUTLINES 0 
Electronic Components and Devices Harrison, N. .1. 5 _ 6!; 



RCA PHOTOCELLS Dimensional Outlines 

PHOTOJUNCT I ON CELL 

SENSITIVE 110 AREA .025 
.045 MIN, DIA 

RED DOT INDICATES POSITIVE LEAD 

S02516 

009 

SL2205 

SL2206 

SENSITIVE SURFACE 

370: 045 DIA 
325: 010 DIA 

185 025 
ILASS WINDOW 

075 UMAX é  
180 1010 

t 057 1.50 II t.010 :05 2 FLEXIBLE LEADS .015 1.003 DIA. 
.130 .. 012 AT EGRESS 
92C5- 12358R2 

PHOTOVOLTA I C CELLS 

NEGATIVE TERMINAL 
.040 ±.010 

.354 .394 +.015 ±.00s 

NEGATIVE TERMINAL 

SENSITIVE SURFACE 
DIMENSIONS IN INCHES 

.030 MAX. 

POSITIVE TERMINAL (BACK SURFACE OF CELL) 
92CS-12905 

POSITIVE TERMINAL 
(BACK SURFACE OF CELL) 

92C S - 12904 

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

SENSITIVITY MEASUREMENTS 

GENERAL CONSIDERATIONS 

The range of luminous-sensitivity limits given for a phototube 

on the data sheets of this Section is that which the tube will 

display when operated under low-current conditions. 

If the tube s to be operated underconditions approaching its 

maximum-current rating, the equipment design should provide 

for a wider sensitivity range having a minimum value equal to 

one-half of that shown for low-current operation. The sensi-

tivity of a phototube under such high-current conclitians is 

dependent upon the tube type, as follows: 

I. Single- Unit and Twin Phototubes 

a. Ball Types: For high-current operation, and particularly 
in appl cations in which the type is subjected to these 

higher values continuously, a drop in sensitivity below 

the values for low-current operation may be expected, the 
extent of the drop being affected by the severity of the 

operating conditions. After a period of idleness, a gas 
phototube usually recovers most of its initial sensitivity. 

b. Vacuum Types: Unlike gas phototubes, this class of photo-

t ubes shows negligible drop in sensitivity values for 

different degrees of illumination and over long periods of 

use. The output current of a vacuum phototube is a . mear 

function of the exciting illumination under normal oper-

ating conditions. The frequency response is flat up to 

frequencies at which transit-time effects become the imit-

ing factor. 

2. Multiplier Photntubes 

Although RCA Multiplier Phototubes are vacuum types, d drop 

in sensitivity is to be expected from this class of photo-

tubes when operated at high anode-current values. The ex-

tent of the drop is affected by the nature and sever'ty of 

the operating conditions to which the tube is subjected. 

After aperiod of idleness, the multIp'ier phototube usually 

recovers a substantial percentage of this loss of sensitivity. 

MultIplier-phototube-sensitivity valt.es are dependent on the 

respective amplification of each dynode stage. Hence, large 

variations Insensitivity can be expected between individual 

tubes of a given type. The overall amplification of a mul-

tiplier phototube ¡ sequel to the ave.-age amplification per 

stage raised to the nth power, where n Is the number of stages. 

Thus, very small variations in amplification per stage produce 

very large changes in overall tube amplification. 

Because these overall changes are ve ,y large, it is advis-

able for aesigners to provide adequate adjustment of the 

supply vo tage per stage so as to be able to adjust the 

amplification of individual tubes to the desirea design 

value. It is suggested that an overall voltage-adjustment 

(continued on next page: 
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PHOTOTUBE AND 
A ND 

SENSITIVITY MEASUREMENTS 

range of at least 2 to 1 be provided. When the output cur-

rent can be controlled by change In the illumination of the 

photocathode of the multiplier phototube, the required range 
of adjustment in the voltage per stage can be reduced. 

• 

SENSITIVITY MEASUREMENTS 

The luminous- sensitivity values shown on the data pages of this tab 
Section are measured according to the following procedures: 

1. lIngle-Unit and Twin fhototubes 

a. Gas Types: The light source consists of a tungsten lamp 

operating at a filament color temperature of 2820bK. For 

the 0-cycle measurements, a light input of 0.1 lumen is 

used, unless otherwise specified. For the 5000- and 10000 

Cycle measurements, the light input is varied sinusoidally 

about a mean value of 0.015 lumen from zero to a maximum 

of twice the mean. For all measurements, a dc anode-supply 

voltage of 90 volts and a 1.0-megohm load resistor are em-

ployed. Under these conditions, the effect of tube capaci-

tance is negligible. 

b. Vacuum Types: The light source consists of a tungsten lamp 

operating att a filament color temperature of 28700K. A 

steady light input of 0.1 lumen is used, unless otherwise 

specified, together with a dc anode-supply voltage of 250 
volts and a 1-megohm load resistor. 

2. Multiplier Phototubes 

The light source consists of a tungsten lamp operating at a 

filament color temperature of 2870%. A light flux of 10 

microlumens from a rectangular aperture approximately 0.8" 

long and 0.2" wide is projected normal to the cathode in the 

direction noted on the basing diagram and outline. The load 

resistor has a value of 0.01 megohm. The applied voltages 

are specified on the individual data sheets. 

• 
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I DEFINITIONS •  of Photosensitive-Device Terms 

Radiant S y. The quotient of output current by in-
cident radiant power of a given wavelength, at constant 
electrode voltages. 

Radiant Intensity Sensitivity. The quotient of output current 
by incident radiant power per unit area, at constant electrode 
voltages. 

Cathode Radiant Sensitivity. The quotient of current leaving 
thephotocathodeby incident radiant power ofa given wavelength. 

Luminous Sensitivity. The quotient of output current by 
incident luminous flux, at constant electrode voltages, 

Luminous Intensity Sensitivity. The quotient of the output 
current by the incident luminous intensity, at constant 
electrode voltages. 

Cathode Luminous Sensitivity. The quotient of current leaving 
the photocathode by the incident luminous flux. 

Ill  • • Sensitivity. The quotient of output current by 
the incident illumination, at constant electrode voltages. 

Dynamic S  • • • y. The quotient of the modulated component 
of the electrical output by the modulated component of the 
incident radiation. 

Current Amplification. Ratio of the output current to the 
photocathode current, at constant electrode voltages. 

Equivalent Anode-Dark-Current Input. Thequotientofthe anode 
dark current by the luminous sensitivity. 

Equivalent Noise Input. That value of incident luminous flux 
which when modulated in a stated manner producesanrms output 
current equal to the ras noise current within a specified 
bandwidth. 

Electrode Dark Current. The electrode current which flous 
when there is no radiant flux incident on the photocathode. 

T • Tine Spread. The increase in widthof the output pulse 
over that of the input pulse. Pulse width is measured at 50 
per cent of Ole pulse height. 

Pulse Rise rime. The time required for the instantaneous 
amplitude of the pulse to go from 10 per cent to 90 per cent 
of the peak value. 

Median. That value in a series such that half of the devices 
in the series are on one side of it, and half on the other. 

11-58 ELECTRON TUBE DIVISION 
RA1,0 CORPORA/ION Of AMERICA HARRISON. NEW /MU, 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S- I RESPONSE 

*OR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I  

  FOR VALUE OF RADIANT SENSITIVITY 
(µ,AAWATT) AT 100- UNIT POINT, 

  SEE DATA SHEET FOR SPECIFIC TYPE.   
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SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

5-3 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS • 
FOR VALUE OF RADIANT SENSITIVITY 
(MA/mWATT) AT 100- UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 



SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-4 RESPONSE 

e FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR V▪ ALUE OF RADIANT SENSITIVITY 
(sA/MWATT) AT 100- UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOTUBE HAVING 
S-5 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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FOR VALUE OF RADIANT SENSITIVITY 
AT 100- UNIT POINT, SEE DATA SHEET 
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SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-8 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

MMMMMMMMMMMMMlaaaaa all MMMMMMMMMMMM »Rana»»BMW 
MMMMMM MI» aaa MIMI» 

an MMMMMMMMMMMMM WIC» 
allIalaaa an MMMMMMM Zan» 
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AT 100 - UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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SPECTRAL—SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING 

S-9 RESPONSE • FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING 

S-I0 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE Of RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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Response S-11 

SPECTRAL-SENSITIVITY CHARACTERISTIC OF 
ink PHOTOSENSITIVE DEVICE HAVING S-11 RESPONSE 

lar For Equal Values of Radiant Power at All Wavelengths 

RANGE OF 
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TENTATIVE SPECTRAL- SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S- I3 RESPONSE • FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
1,I11t1111111111i,II 1. 111111 
FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT. SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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TENTATIVE SPECTRAL-SENSITIVITY 
CHARACTERISTIC OF PHOTOJUNCTION CELL 

HAVING S-I4 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS. 

1_1_1 I  

FOR VALUE OF RADIANT INTENSITY SEN-
SITIVITY OR RADIANT SENSITIVITY AT 
100- UNIT POINT, SEE DATA FOR SPECIF-
IC TYPE. 
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TENTATIVE SPECTRAL-SENSITIVITY 
CHARACTERISTIC OF PHOTOCONDUCTIVE CELL 

HAVING S-I5 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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AT 100—UNIT POINT, SEE DATA SHEET   
FOR SPECIFIC TYPE. 
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1s3 
TENTATIVE SPECTRAL— SENSITIVITY 

CHARACTERISTIC OF PHOTOTUBE HAVING 
S—I9 RESPONSE • FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I. 

FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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TENTATIVE SPECTRAL—SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE 

HAVING S-20 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS e 
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FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
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TENTATIVE SPECTRAL- SENSITIVITY 
CHARACTERISTIC OF PHOTOSENSITIVE DEVICE • HAVING S-2I RESPONSE 

FOR EQUAL VALUES OF RADIANT POWER AT ALL WAVELENGTHS 
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SPECTRAL CHARACTERISTIC OF 2870°K LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING 

THROUGH INDICATED BLUE FILTER 
11 1111111111- 1 11-11111/1 1111 11 11111 

7, CURVE A SPECTRAL CHARACTERISTIC OF LIGHT SOURCE - 
,--- AT COLOR TEMPERATURE OF 2870.K - - 
-- CURVE B, SPECTRAL CHARACTERISTIC OF LIGHT FROM - 
_ 2870 K SOURCE AFTER PASSING THROUGH BLUE 1 
- FILTER (CORNING N°5113 POLISHED TO 1/2 STOCK - - 
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SPECTRAL CHARACTERISTIC OF 2870°K LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING 
THROUGH INDICATED RED-INFRARED FILTER 
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 CURVE A SPECTRAL CHARACTERISTIC OF LIGHT 

SOURCE AT COLOR TEMPÉRATURE OF 

28700 K •••• ••• 

••••• ••• 
C r. CURVE B SPECTRAL CHARACTERISTIC OF LIGHT 

FROM 2870° K SOURCE AFTER PASSING !! •  
THROUGH RED INFRARED FILTER (COM— 

BINATION OF CORNING, GLASS CODE N2 
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SPECTRAL CHARACTERISTIC OF 2870 0 K LIGHT e SOURCE AND SPECTRAL CHARACTERISTIC OF 
RADIATION FROM 2870° K SOURCE AFTER 

PASSING THROUGH INDICATED INFRARED FILTER 

CURVE A:SPECTRAL CHARACTERISTIC OF LIGHT SOURCE 
AT COLOR TEMPERATURE OF 2870. K. 

CURVE 8:SPECTRAL CHARACTERISTIC OF RADIATION FROM 
2870. K SOURCE AFTER PASSING THROUGH 
INFRARED FILTER (CORNING NA 2540). 
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FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

1 111111 1111 

ANODE - SUPPLY VOLTS 90 
VOLTAGE DROP IN LOAD - VERY SMALL 

CAPACITANCE EFFECTS - MADE NEGLIGIBLE 

CURVÇ A: PHOTOTUBE HAVING S- I OR 

CURVE B: PHOTOTUBE HAVING S-4 
5-3 RESPONSE 

RESPONSE 

11  
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7. o N 
RELATIVE SENSITIVITY- DEC GELS 
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Multiplier Phototube 
9-STAGE, SIDE-ON TYPE S-4 RESPONSE 

For Detection and Measurement of Extremely Low Light Levels 

General: 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode, Opaque  Cesium-Antimony 
Minimum projected length°  15/16" 
Minimum projected width°   5/16" 

Window   Lime Glassb 
Dynode Material  Cesium-Antimony 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.9   4.4 pf 
Anode to all other electrodes  6.0 pf 

Maximum Overall Length   3-11/16" 
Maximum Seated Length  3-1/8" 
Length from Base Seat to Center 

of Useful Cathode Area   1-15/15" ± 3/32" 
Maximum Diameter   1-5/16" 
Operating Position   Any 
Weight ( Apprdx.)   1.6 oz 
Bulb     19 
Socket   Amphenolc N.. 78S111, or equivalent 
Magnetic Shield. PerfectionMicaCo.°,No.P-101-1,orequivalent 
Base   Small-Shell Submagnal 11-Pin (JEDEC Group 2, 

No.B11-88), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   11K 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3-Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Anode 
Pin 11- Photocathode 

DYe, 

DYI K 
DIRECTION OF INCIDENT 

RADIATION 

Maximum Ratings, Absolute-Naxtuum Values: 
For operatton at altitudes uP to 40,000 

Supply Voltage Between Anode 
and Cathode° ( DC or Peak AC)   1250 max. volts 

Supply Voltage Between Dynode No.9 
and Anode ( CC or Peak AC)  250 max. volts 

Supply Voltage Between Consecutive 
Dynodes ( DC or Peak.A0  250 max. volts 

Supply Voltage Between Dynode No.1 
and Cathode ( DC or Peak AC)  250 max. volts 

Average Anode Current f   0.1 max. ma 
Ambient Temperature  75 max. °C 

...- Indicates a change. 

feet 

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

DATA I 

10-63 
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—Characteristics Range Values: 

Under conditions with dc supply voltage (El across a 

voltage divider providing 1/10 of E between Cathode 

and dynode No.1; I/10 of E for each succeeding dynode 

stage; and 1/10 of E between dynode No.9 and anode 

With E =1000 volts ( Except as noted) 
Min. TYP. Max. 

• 
Sersitivity: 

Fadiant, at 4000 Cathode angstroradiant, at 7.8x104 - a/w le ms. -  

4000 angstroms  - 0.04 - a/w 
Luminous, at 0 cpsg   40 80 800 a/lm 
Cathode luminous"   2x10-5 4x10-5 - a/lm 

Current Amplification   - 2x106 _ 
Emivalent Anode-Dark-Current 

hnput at a luminous sen-
sitivity of 20 a/lmi.g  - - 5x10-10 in, 

EgLivalent Noise Inputg   - 5x10-13 1.3x10-12 lm 4,4> With E = 750 volts ( Except as noted) 

Mtn. Typ. Max. 
Sensitivity: 

Radiant, at 4000 anostroms. - 1.2x10 4 - a/w 
Cathode radiant, at 

4000 angstroms  - 0.04 - a/w 
Luminous, at 0 cpsg 5  4 12 100 a/Im 
Cathode luminous   - 4x10-5 - a/lm 

Current Amplification   - 3x105 - 

e On plane perpendicular to the indicated direction of incident light 
aid passing through the major axis of tube. 

b Corning No.0080, Corning GlassWorks, Corning, New York. or equivalent. 

C Made by Amphenol Electronics Corporation, 1830 South 54th Avenue, 
Chicago 50, Illinois. 

d made by magnetic Shield Division, Perfection Mica Co., 1829 Civic 
Owera 81 dg• , 20 North Wacker Drive, Chicago 6. Illinois. 

e Owerationwitha supply voltage ( E) oflessthan 500 volts dc is usually 
nut recommended. If such a supply voltage is used, illumination must 
b, limited to sucha value that thecathode photocurrent does not exceed 
approximately 1 x 10-8 ampere. 

Averaged over any interval of 30 seconds maximum. 

g order the following conditions: The light source is a tungsten- filament 
.imp having a lime-glass envelope. It is operated at a color temperature 

ol 28700 IC and a light input of 10 microlumens is used. 

Under the following conditions: The light source is a tungsten- filament 
lump having a lime-glass envelope. It is operated at a color temperature 
cl2 28700 K. The value of light flux is 0.01 lumen and 100 volts are 
applied between cathode and all other electrodes connected as anode. 

j Al a tube temperature of 250 C. Dark current may be reduced by a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
bklow 1000 volts is recommended. 

la order the following conditions: Supply voltage ( E) is as shown, 250 C 
tobe temperature, external shield connected to cathode, bandwidth 1 cycle 
prr second, tungsten- light source at a color temperature of 28700 K 
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. 

Indicates a chann-. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 



T9 BULB 

PHOTO-
CATHODE 

5/16" MIN 

BASE 
JEDEC N2 BH-8/3 

15/16"MAX. 

DIA. 

DIRECTION OF 
LIGHT 

1P21 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

1346"MAX. 
DIA. 

— 5/16» MIN. 

I 

MAX. f 

± 3/3; 

PIN NS' 1 

3 1-11; 

MAX. 

PHOTO — 
CATHODE (SEE 
DETAIL A) 

92CM-6264R8 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IS ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT CENTER OF 
6OTTOM OF BASE. 

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

DATA 2 
3-62 
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DETAIL 

DY9 

ANODE 

.270" 

SHIELD 

BULB 

DIRECTION OF 
LIGHT 

. 02 

PHOTO— 
CATHODE 

REGION OF 
BEST COLLECTION 

.I90"—.250" 

92CS-8674RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL SENSITIVITY AND CURRENT 
AMPLIFICATION CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/10 OF E FOR EACH SUC-
CEEDING DYNODE STAGE ; AND 1/10 OF E BETWEEN DYNODE No. 9 
AND ANODE. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

• 

• 

• 

• 

• 

• 

ANODE — TO — DvNODE No. 9 VOLTS = 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES 

No.5 AND No .6 = 100 
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED 
BETWEEN DYNODES No.5 AND No.6 DURING MODULATION. 

ANODE IS AT GROJND POTENTIAL. 
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TYPICAL OUTPUT-CURRENT CHARACTERISTIC 
ANODE SUPPLY VOLTS (E) . 1000 
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE • 100 
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DYNODE-No.6 VOLTS (REFERRED TO ANODE) 

92C5- 8672R1 

VARIATION IN LUMINOUS SENSITIVITY 
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE • CONSTANT 
ZERO- DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
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1P21 
TYPICAL EFFECT OF MAGNETIC 
FIELD ON ANODE CURRENT 

INCIDENT 0.187  DIA. LIGHT SPOT NORMAL TO AND CENTERED ON 
PHOTOCATHODE GRILL. 

UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 
TOWARD TUBE BASE. 
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1P22 

Multiplier Phototube • 9-STAGE, SIDE-ON TYPE S-8 RESPONSE 

Especially Useful inColorimetric and Spectroscopic Appli-
cations. High Sensitivity to Green-and-Blue Rich Light 

General: 

Spectral Response S-8 

eWavelength of Maximum Response . 3650 ± 500 angstroms 
Cathode, Opaque  Cesium-Bismuth 
Minimum projected length'  15/16" 
Minimum projected width'   

Window Lime eals6s; 
Dynode Material  Cesium-Antimony 
Direct Interelectrode Capacitances ( Approx.): 

e Anode to dynode No.9   4.4 pf Anode to all other electrodes  6.0 pf 

Maximum Overall Length   3-11/16" 
Maximum Seated Length  3-1/8" 
Length from Base Seat to Center 

of Useful Cathode Area   1-15/16" ± 3/32" 
Maximum Diameter   1-5/16" 
Operating Position  Any 
Weight ( Approx.)   1.6 oz 
Bulb   T9 
Socket  Amphenol° No.78S11T, orequivalent 
Magnetic Shield. Perfection Mica Co.°No.P-101-2, oreciLivalent 
Base   Small-Shell Submagnal 11-Pin ( JEDEC Croup 2, 

No.B11-88), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   11K 

• 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

1 - Dynode No.1 
2 - Dynode No.2 
3 -Dynode No.3 
4 -Dynode No.4 
5 - Cynode No.5 
6 - Dynode No.6 
7 - Dynode No.7 
8 - Dynode No.8 
9 - Dynode No.9 
10- Anode 
11 - Photocathode 

DY6 

DY' K 

DIRECTION or INCIDENT 
RADIATION 

leaxisnia Ratings, Absolute-Maxtmum Values: 
Supply Voltage Between Anode and 
Cathode ( DC or Peak AC)  1250 max. volts 

Supply Voltage Between Dynode No.9 
and Anode ( DC or Peak AC)  250 max. volts 

Supply Voltage Between Consecutive e Dynodes ( DC or Peak AC)  250 max . vo lt s 
Supply Voltage Between Dynode No.1 
and Cathode ( DC or Peak AC)  250 max. volts 

Average Anode Current'   1 max. ma 
Ambient Temperature  50 max. °C 

..Indicates a change. 

10. 
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1P22 

-.-Characteristics Range Values: 

Under conditions with Supply Voltage ( El across a 

voltage divider providing 1/10 of E between cathode 

and dynode fro,l; I/1P ofE foreaCh Succeeding dynode 

stage; and I/10 of E between dynode No.9 and anode 

With E = 1000 volts ( Except as noted) 

Min. TYP. Max. 

• 
Sensitivity: 

Cathode radiant, - a/we 
Radiant, at 3650 angstroms. . - /50 

at 3650 angstroms  - 2.3x10-3 - a/v. 
Luminous, at 0 cpsf 0  115 1 16 a/lm 
Cathode luminousg 1  5x10-5 3x10-5 - a/Im 

Current Amplification  3.3x105 
Ecuivalent Anode-park- Current 

Input at a luminous sensi-
tivity of 0.4 a/lmg ,i . . . - 7.5x10-9 3.75x10-7 Ire 

Fouivalent Noise lnputg. . . 7.5x10-12 . - lee 

With E = 750 volts ( Except as noted) 

Nin. TYP. Max. 
Sensitivity: 

Radiant,at3650 angstroms 110 - a/c, 
Cathode radiant, 

at 3650 angstroms  - 2.3x10-3 a/W 

Luminous, at 0 cps  f 0  016 0.145 1.85 a/Ini 
Cathode luminousg 1  5x10-5 3x10-5 - a/ln 

Carrent Amplification  - 4.8x104 _ 

e Dn plane perpendicular to the indicated direction of incident light 
and passing through the major axis of the tube. 

b Corning No.0080, Corning Glass Works, Corning, New York, or equivalent. 

C Made by Amphenol Electronics Corporation. 1830 South 54th Avenue, 
Chicago 54, Illinois. 

d Made by Magnetic Shield Division, Perfection Mica Co., 1829 Civic Opera 
81dg., 20 North Wacker Drive, Chicago 6, Illinois. 

e Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source isa tungsten- filament 
lamp havingalime-glass envelope. It is operated at acolor temperature 
of 28700 K and a light input of 10 microlumens is used. 

g Under the following conditions: The light source is atungsten-filament 
lamp having al me-glass envelope. It is operated at acolor temperature 
of 28700 K. The value of light flux is 0.01 lumen and 100 volts are 
applied between cathode and all other electrodes connected as anode. 

At a tube temperature of 25° C. Dark current may be reduced by use of 
a refrigerant. 

J For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
below 1000 volts is recommended. 

k Under the following conditions: Supply voltage ( E) is as shown, 250 C 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second. tungsten- light source at a color temperature or 
28700 K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
'on' period of the pulse is equal to the "off' period. 

-. Indicates a change. 
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IP22 
MULTIPLIER PHOTOTUBE 

DY9 

ANODE 

.270" 

SHIELD 

BULB 

DETAIL A 

DI RECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

92C5-8674RI 

MOTE 1: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

CENTER OF BOTTOM OF BASE. 

MOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS I AND II AND THE PLANE OF THE GRILL WILL NOT 

EXCEED 6° . 

6-59 ELECTRON TUBE DIVISION 
RADIO DO”ORATION OE AMENDA  HARRISON, NEW JERSEY 

CE-8674R1 
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1P22 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/10 OF E FOR EACH SUC— 
CEEDING DYNODE STAGE ; AND 1/10 OF E BETWEEN DYNODE No.9 
AND ANODE. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES EQUAL VOLTS PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870. K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE = 2e c 
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1P28 

Multiplier Phototube • 9-STAGE, SIDE-ON TYPE S-5 RESPONSE 

For Detection and Measurement of 
Ultraviolet and Visible Radiation 

• 
General: 

Spectral Response   S-5 
Wavelength of Maximum Response  3400 t 500 angstroms 
Cathode, OpagJe   Cesium-Antimony 
Minimum projected lengthb   15/16" 
Minimum projected width&  5/16" 

Window  Ultraviolet-Transmitting Glassb 
Dynode Material   Cesi um-Anti mon y 
Direct lnterelectrode Capacitances ( Approx.): 

Anode to dynode No  9 4  4 pf 
1111 Anode to all other electrodes 6  0 Pf 
W Maximum Overall Length  3-11/16" 

Maximum Seated Length   3-1/8" 
Length from Base Seat to Center 

of Useful Cathode Area  1-15/16" t 3/32" 
Maximum Diameter  1-5/16" 
Operating Position  Any 
Weight ( Approx  )  1  6 oz 
Bulb 19 
Socket Amphenolc No.78S11T, or eguivalent 
Magnetic Shield   Perfection Mica Co. , d No- P-101-3. 

or eouivalent 
Base  Small-Shell Submagnal 11-Pin (JEDEC Group 2, 

No. BÍ1-88(, Mon-hygroscopic 
Basing Designation for BOTTOM VIEW  11K 

• 

• 
Maximum Ratings, Absolute-Naxlmum Values: 

Supply Voltage Between Anode and 
Cathode ( DÉ or Peak AC)   1250 max. volts 

Supply Voltage Between Dynode No.9 
and Anode ( DC or Peak AC)   250 man, volts 

SSupply Voltage Between Consecutive 
Dynodes ( DC or Peak AC)   250 man. volts 

Supply Voltage Between Dynode No.1 
and Cathode (DC or Peak AC)   250 mar. volts 

.— Ind ¡Cates a change. 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3-Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin t)- Anode 
Pin 11- Photocathode 

DV' IK 

DIRECTION OF INCIDENT 
RADIATION 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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1P28 

Average Anode Curr' L.5 mlx. ma 
Ambient Temperature   76 max. °C 

-.Characteristics  Range Values: 
Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/10 of E between cathode 

and dynode No. I; 1/10 of E for each succeeding dynode 

stage; and 1/10 of E between dynode No.9 and anode 

With E . 1000 volts (Except as noted) 

Sensitivity: 
adiant. at 3400 
angstroms  

Cathode radiant, at 
3400 angstroms .   

Luminous: 
At 0 cps f  
With dynode No.9 as 

output electrodeg 
Cathode luminoush. . . 

Current Amplification. . 
Equivalent Anode-park-
Current Input at a 
luminous sensitivity of 

'0 a/lm:i.g 
With anode as output 

electrode  
With dynode No.9 as 

output electrode . 
fonivalent Noise Input: 

Luminous.  
Ultraviolet"   

Min. TYP. Max. • 
6.18 x 104 a/w 

0.05 a/w 

17.5 50 300 a/1m 

30 a/1m 
4 x 10-5  • a/lm 
1.25 x 106  

1.25 x 10-9 lm 

2 x 10-9 lm 

- 7.5 x10-15 1m 
- 8.5 x 10-16 

Wish E = 750 volts ( Except as noted) 

Min. TYP. 

Sensitivity: 
Fadiant, at 3400 

angstroms  7.9 x105 a/w 
Cathode radiant, at 

3400 angstroms . . 0.05 a/w 

Cathode luminoush. . - 4 x 10-5 a/lm 
Luminous, at 0 cps. 6.4 

a/lm 
Current Amplification. 1.6 x 105  

a cn plane perpendicular to the indicated direction of incident light and 
passing through the major axis of the tube. 

b Corning No.9701, Corning Glass works, Corning, New York, or equivalent. 

C made by Amphenol Electronics Corporation, 1830 South Seth Avenue, chicago 
sal, Illinois. 

d made by Magnetic Shield Division, Perfection Mica Co., 1829 Civic Opera 
aldg., 20 North Mocker Drive, chicago o, Illinois. 

e averaged over any interval of 30 seconds maximum. 

vider the following conditions: the light source is a tungsten- filament 
lamp hating alive-glass envelope. It is operated at a color temperature 
04 2870 It and a light input of 10 microlumens is used. 

g an output current of opposite polarity to that obtained at the anode may 
be provided by using dynode No.9 as the output electrode. With this ar-
rangement, the load is connected in the dynode-No.9 circuit and the anode 

-.Indicates a change. 

Max. 

• 
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1P28 

h Under the fol 1 Dwing conditions The 1 ight source is a tungsten- f i lament-
1 amp having a 1 ime-gl ass envelope. It is opereted at a color temperature 
of 28700 K. The value of I ight flux is 0.01 It:men and 100 volts are ap-
1 ied between _ athode and all other electrodes connected as anode. 

j At a tube temperature of 25° C. Dark current nay be reduced Dy use of 
a refrigerant. 

k For max imum s i onal-to-no i se rat io, operat ion with a supply vol ta,ge ( E) be-
low 1000 volts is recommended. 

n Under the following conditions: Supply vol tage ( E) is as shown, 25° C tube 
II> temperature, external shield connected to cat Ifmde, band* i dtg 1 cycle per 

second, tungsten- 1 ight source at a color temperature of 2870 K interrup-
ted at a low audio frequency to produce incident radiation pul ses alter-
nating between zero and the value stated. The DII .. period of the pul se is 
equal to the " off. period. 

n Under the same conditions as shown under (e) exrept that use is made of a 
monochromat lc source havi ng rad i at ion at 2537 angstroms. 

serves only as collector. The curves shown in Typical Anode Chc, a, ter 
tics do not apply when dynode No.9 is used a: the output electrode. 

• 
SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S-5 RESPONSE 
is shown at the front of this Section 

I1b AX. 
DIA. 

BULB 
19 

PHOTO-
CATHODE 

15/18 MIN. 

BASE 
JEDEC No. Bil-88 

DIRECTION OF 
INCIDENT 
RADIÂT ION 

—516 MIN. 

3 1/8 

MAX. 

11%6 

£4 32 

3111b 
MAX. 

116 MAX. 

DIA. 

PIN No.1 

PHOTO-
CATHODE (SEE 
DETAIL A) 

92Cm-6264N9 

DIMENSIONS IN INCHES 

CEN7Ui, LINE OF BULB WILL NOT DEVIATE MORE 

THAN 2° IN ANY DIRECTION FROM THE PERPEN-

DICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

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

DATA 2 

10-63 



DIRECTION OF 
INCIDENT 
RADIATION 

DIMENSIONS IN INCHES 

1P28 

DETAIL A 

PHOTO— 
CATHODE 

REGION OF 
BEST COLLECTION 

92C5- 8674R2 

EQUIVALENT-NOISE-INPUT CHARACTERISTIC 
VOLTS/STAGE . 100 
LIGHT SOURCE : TUNGSTEN, 
AT 90 CPS TO PRODUCE 
BETWEEN ZERO 
ANY GIVEN TUBE 
OF PULSE EQUAL 
SIGNAL CURRENT 

EXTERNAL SHIELD 
TO ANODE VOLTS 

BANDWIDTH 

AND FLUX 
TEMPERATURE 
TO 'OFF" 
• RMS 
VOLTS 
• — 1000 

AT 
PULSES 
VALUE 

PERIOD; 
NOISE 

RELATIVE 

: ICPS 
2870 • 

ALTERNATING 
SHOWN 

; "OW 

CURRENT. 

K INTERRUPTED 

PERIOD 
RMS 

FOR 

' 5
,
 

N
O
I
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••••7  

—175 —150 —125 —100 —75 —50 —25 0 
TUBE TEMPERATURE —•C 
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1P28 

SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

SUPPLY VOLTAGE ( E / ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE No. l •. 1/10 OF E FOR EACH SUC-
CEEDING DYNODE STAGE, AND I/10 OF E BETWEEN DYNODE No. 9 
AND ANODE. 
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1P29 

Gas Phototube 
SIDE-011 TYPE HAVING S-3 RESPONSE 

DATA 

General: 

Spectral Response   
Wavelength of Maximum Response  4200 ± 1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected length'   1-1/4" 
Minimum projected widths  5/8" 

Direct Interelectrode Capacitance ( Agprox.)   3 golf 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center cf Cathode  2-118" ± 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight ( Approx  )  1  1 oz.. 
Bulb  T8 
Socket  Amphenol No.77-MIP-4-T, or eouivalent.. 
Base Dwarf-Shell Small 4-Pin ( JEDEC No.A4-25)" 

Basing Designation for BOTTOM VIEW  2K 

Pin 1- No Connection 
°in 2- Anode 

DIRECTION Of LIGHT 

Pin 3- No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute—Maximum Va4ues: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   80 max. 100 max. 

AVERAGE CATHODE-CURRENT 
DENSITY b  50 max. 25 max. 

AVERAGE CATHODE CURRENTb. .   10 may. 5 max. 
AMBIENT TEMPERATURE   100 max. 100 max. 

Characteristics: 

With an anode—supply voltage oft» 
volts unless otherwise specified 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 4200 angstroms. - 0.011 - amp/watt 
Luminous:c 

At 0 cps  20 40 70 ma/lumen 
At 5000 cps   - 35 - ma/lumen 
At 10000 cps  - 31 - ma/lumen 

Gas Amplification Factor - - 9 
Anode Dark Current at 25 C - - 0.10 ma 

volts 

ma/sg. in. 

°Î 

Ind it ates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1P29 

Minimum Circuit Values: 

With an anode- supply voltage of 8o orless too volts 

DC Load Resistance: 
For dc currents above 5 pa. . . 0.1 min. - megohm 
For dc currents below 5 µa. . . 0 min. - megohms 
For dc currents above 3 ma. . . - 2.5 min. megohms 
For dc currents below 3 ma. • • - 0.1 min. megohm 

a on plane perpendicular to indicated direction of incident light. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is atungsten—filament lamp oper— 
ated at a color temperature of 2870° K. A dc anode supply voltage of 
90 volts and a 1—megohm load resistor are used. For the 0—cycle meas— 
urement, alight input of 0.1 lumen is used. For the 5000— and 10.000— 
cycle measurements, the light input is varied sinusoidally about amean 
value of 0.015 lumen from zero to a maximum of twice the mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 volts 
to luminous sensitivity at an anode supply voltage of 25 volts. In 
each case. sensitivity is obtained under conditions where the light 
sousce is a tungsten— filament lamp operated at a color temperature of 
207mo K. the 1:ght input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-3 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies tothe IP29 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN-F LAMENT   

OF 2870• K.  
LAMP OPERATED AT COLOR TEMPERATURE   

iiiiiiiiii  
1111111111111111111111111111111111111111111111111111111111111 1111111111111111 
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ANODE MICROAMPERES 
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Gas Phototube 
SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

General: 

Spectral Response   S-4 
Wavelength of Maximum Response  4000 t 500 angStroms 
Cathode: 

Shape  ... Semicylindrical 
Minimum projected length'   1-1/4" 
Minimum projected width'  5/8" 

Direct Interelectrode Capacitance ( Approx.)   3 Pea 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1/8" t 3/32" 
Maximum Diameter  1-1/8" 
Cperating Position  Any 
Weight ( Approx  i  1  1 oz..-
Bulb T8 
Socket  Amphenol No.77-MIP-4-T, or equivalent..-
Base Dwarf-Shell Small 4-Pin (JEDEC No.A4-26).> 

Basing Designation for BOTTOM VIEW  2K 

Pin 1-Na Connection 
Pin 2- Anode 

Pin 3-No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   80 max. 100 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb  50 max. 25 max. pa/sq. in. 

AVERAGE CATHODE CURRENTb. 10 max. 5 max. Ma 
ASCENT TEMPERATURE   75 max. 75 max. oc 

Characteristics: 

With an anode-supply voltage 0190 
volts unless otherwise specified 

!gin. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms. . _ 0.13 - ma/mw 
Luminous:c 

At 0 cps  75 135 205 pa/lumen 
At 5000 cos   - 124 - pa/lumen 
At 10000 cps  108 - pa/lumen 

Gas Amplification Factord .. - 5.5 
Anode Dark Current at 25° C . - - 0.05 pa 

.1- Indicates a change. 

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

DATA I 
3-61 
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Minimum Circuit Values: 

Wtth an anode-supply voltage of 

DC Load Resistance: 
For dc currents above 5 µa . . 
For dc currents below 5 pa . . 
For dc currents above 3 Pa • • 
For dc currents below 3 pa . . 

8o or less too volts 

0.1 min. - megohm 
0 min. - megohms 

2.5 min. megohms 
- 0.1 min. megohm 

• On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source, Is a tungsten—filament lamp 
operated at a color temperature of 2870" K. A dc anode supply voltage 
of 90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light input of 0.1 lumen is used. For the 5000— and 
1C,000—cycle measurements, the light Input is varied slnusoldelly 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten—filament lamp operated at a color temperature of 
2670 0 A, the light input is 0.1 lumen, and the load 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 5581 also applies to the IP37 

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



1P37 

MAX. 

PHOTO - 
CATHODE 

MIN. 

TB BULB 

DWARF- SHELL 
4- PIN 
BASE 

JEDEC N3A4-2t. 

DIA. 

I 8 

MAX. 
DIA. 

3 1/2 " 

MAX. 

2 I/8" 

± 3/3; 

PHOTO-
CATHODE 

4 /j 

MAX. 

92CM-470R5 

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

DATA 2 

3-61 





I P39 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 

For aPp/icatione critical as to leakage 
under high-humidity conditions 

The 1P39 is like 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 cf resistance tetween 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

4- Indicates a change. 

I P40 

GAS PHOTOTUBE 
WI 1H S-1 RESPONSE 

For apti:cations critica/ as to leakage 
under high- humidity conditions 

The 1P40 is like the 930, except that : he 1P40 has a maxi-
mum dark current of 0.005 µa at 90 volts, and has a non-
hygroscopic base which insures a value cf resistance oetween 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

4-Indicates e change. 

AUGUST 15, 1947 TIM DEPARTMENT 
RADIO COMOIATION Of AMERICA. MARMON, MEW MICE 

DATA 





IP41 
GAS PHOTOTUBE 

HEAD—ON TYPE WITH S— I FESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape   
Minimum diameter 

Circular 
  9/16" 

Direct Interelectrode Capacitance   1.8 µµf 
Maximum Overall Length  2-1/16" 
Maximum Seated Length   1-19/32" 
Axial Distance from Bulb Top to Plane through 

Periphery of Cathode Area   5/16" ± 3/32" 
Maximum Diameter 13/16" 
Mounting Position     Any 
Weight ( Apprax  )  D  3 oz 
Bulb 16 
Base Small—Shell Peewee 3—Pin ( JETEC No.A3-1) 

2AR' Basing Designation for BOTTOM VIEW 

Pin 1— No Connec— 
tion 

DIRECTION OF LIGHT: 
INTO ENO OF BULB 

Pin 2— Anode 
Pin 3 — Cat hode 

Maximum Ratings, Absolute Values: 

Rating I Rating II 

ANODE—SUPPLY VOLTAGE 
(DC or Peak AC)   70 max. 90 max. volts 

AVERAGE CATHODE— 
CURRENT DENSITY°  40 max. 20 max. µamp/so.in. 

AVERAGE CATHODE 
CURRENT°  3 max. 1.5 max. µamp 

AMBIENT TEMPERATURE   100 max. 100 max. oc 

Characteristics, With go Volts on Anode; 

Min. Median Max. 

Sensitivity: 
Radiant, at 
8000 angstroms  0.008 — pamp/µwatt 

Luminous:é 
At 0 cps  50 90 145 pamp/lumen 
At 5000 cps   — 77 — µamp/lumen 
At 10000 cps  — — µamp/lumen 

Gas Amplification Factor. — — 8.5 
Anode Dark Current 

at 25 °C  — — 0.1 µamp 

O .4 : See next page. ..-Indicates a change. 

2-57 
TUBE DIVISION 

.010 CORP01.1,01,1 OF ...eleICA OAFS !S& Nnv JERSEY 

DATA 

.111 

.41». 



Minimum Circuit Values: 

ktth anode-suPPly voltage of 70 or less go volts 

DC Load Resistance: 
For dc currents above 

1.5 µamp  0.1 min. - megohm 
For dc currents below 

0 min. - megohm 
Fcr dc currents above 

- 2.5 min. megohms 
For dc currents below 

1 µamp  - 0.1 min. megohm 

° Averaged over any interval of 30 seconds maximum. 

For conditions where the light source is a tungsten—filament lamp oper— 
ated at a color temperature of 2870 OK. A dc anode supply of 90 volts 
and a I—megohm load resistor are used. For the 0—cycle measurements, a 
light input of 0.06 lumen is used. For the 5000— and 10000—cycle measure— 
ments, the light input is varied sinusoidally about a mean value of 
C.015 lumen from zero to a maximum of twice the mean. 

1 µamp 

IP41 

GAS PHOTOTUBE 

1.5 µamp 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

PHOTO-
CATHODE—, 

9/1E:MIN. 

DIA. 

76 BULB 

SMALL-SHELL 
PEEWEE 

3- PIN BASE 
JETEC N2A3-1 

r- 13/i6 M A X. 

2MAllî 

92C5-6676R2 

2-57 DATA 
TUBE DIVISION 

1.010 CORPORA/ION OF AMFR,,à, .r,,ON NEW JE15, 
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AVERAGE ANODE CHARACTERISTICS 

DEC 13,1946 TUBE DEPARTMENT 
eeplp eeelpee H•gRiSON NE. 'Off,' 

ANODE MICROAMPERES 

92CM-5217R3 





1P42 

Vacuum Phototube 

• HEAD-ON TYPE WITH S-9 RESPONSE 

DATA 

General: 

Spectral Response S-9 
Wavelength of Maximum Response   4800 t 500 ancptroms 
Cathode, Semitransparent: ... 

S Shape  Circular 
Window: 

Area   0.03 sq. in. 
Minimum diameter 0  19" 

Direct lnterelectrode Capacitance  '.9 ggf 
Maximum Overall Length   1-11/32" t 1/16" 
Maximum Diameter   1/4" 
Operating11, Position  Any 
Weight ( Approx.)   0.1 oz.. 
Bul b   12 
Terminal Diagram ( See Dimensional Outline)  2AT ... 

Small End: Anode 

DIRECTION or LiGn7. 
INTO END or BULB 

Large End: Cathode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE ( DC or PEAK AC) . 180 max. volts 
AVERAGE CATHODE-CURRENT DENSITY ° . . . 25 max. ma/sq. in. 
AVERAGE CATHODE CURRENT.   0.4 max. ga 
AMBIENT TEMPERATUqE 75 max. oc 

Characteristi cs:e     
With an anode—supply voltage ofi8o 
volts unless otherwise specified 

Min. Median Max. 
Sensitivity: 

Radiant, at 4800 angstroms . - 0.025 _ pa/mw Ill> Luminousee  20 37 70 ma/lumen 
node Dark Current at 25° C.   - - 0.005 ga 

° Averaged over any interval of 30 seconds maximum. 

# for conditions whvre the light source is a tungsten— filament lamp 
operated a color temperature of 28700 K. The supply voltage is 180 
volts, the load resistor is1 megohm, and thelight input is 0.035 lumen. 

• 
.—Indicates e change. 

40 1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
8-60 



1P42 

OPERATING CONSIDERATIONS 
Exposure to intense illumination, such as direct sunlight, 

may decrease the sensitivity of the IP42 even though no filo 
voltage is applied to the tube. The magnitude and duration 

of the decrease depend on the length of the exposure. 

Shielding of the IP42 and its leads to the amplifier is 

recommended when amplifier gain is high or when the phototube 

load resistance is high. Whenever frequency response is 

important in a phototube circuit, the leads from the phototube 

to the amplifier should be made short so as to minimize e 

capacitance shunting of the phototube load. It is important 

that insulation of associated circuit parts and wiring be 

adequate. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube hawing S-9 Response 

is shown at front of this Section 

DIRECTION 
OF LIGHT 

Ir 

± VIE; 

13/32"i 1/3; 

0.19" MIN. rWINDOW DIA. 
4 

.220"i.004" 
DI A. 

CATHODE 
TERMINAL 

ANODE 
TERMINAL 

DIA. 
-.002 

MOTE: WHEN TUBE IS ROTATED ABOUT THE LONGITUDINAL AXIS OF 
ITS CATHODE TERMINAL, NO PART OF THE ANODE TERMINAL WILL 
FALL OUTSIDE OF A 0.241"- DIAMETER CIRCLE CONCENTRIC WITH 
THE LONGITUDINAL AXIS OF THE CATHODE TERMINAL. 

92CS-6791R2 

—.Indicates a change. 

• 

• 

• 

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

•• 

11  
II  III  

ANODE MICROAMPERES 

•••• 

a  

1 

92CM-10757 

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

DATA 2 

8-60 





TYPICAL CHARACTERISTICS 
For Each Unit 

Ef . 12.6 VOLTS GRID — No.2 VOLTS 200 

SERIES HEATER ARRANGEMENT. 

50 100 MO 200 

PLATE VOLTS 

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

92CM— 6114R4 

DATA 6 



829B 

TYPICAL CHARACTERISTICS 
For Each Unit 

E • I2.6 VOLTS GRID—No.2 VOLTS . 200 
SERIES HEATER ARRANGEMENT 

fl 

tr) 

0 

GRID— No.2 MILLIAMPERES 

o 

 1 t io  
92CM— 830891 

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



868 

Gas Phototube 
SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Response S-1 
Wavelength of Maximum Response . 8000 t 1000 angstroms 
Cathode: 

Shape  Semicylindrical 
M;FliMUM projected length'  1-1/4" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance ( APProx  )   3 Ygf 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode.   2-1/6" t 3/32" 
Maximum Diameter   1-1/8" 
Operating Position   Any 
Weight ( Approx )   1.1 oz.. 
Bulb   18 
Socket   Amphenol No.77-MIP-4-T, or equivalent.. 
Base   Dwarf-Shell Small 4-Pin (JEDEC No.A4-26).. 

Basing Designation for BOTTOM VIEW   2K 

Pin 1- No Connection 
Pin 2- Anode 

DIRECTION OF RADIATION 

Pin 3-No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating r Rating 21 
ANODE-SUPPLv VOLTAGE 

(DC or Peak AC)  80 max. 100 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITYb . . . .   50 max. 25 max. µa/sq. in. 
AVERAGE CATHODE CURRENTb .   10 max. 5 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. oc 

Characteristics: 

With an anode-supply cottage of go 
volts unless otherwise specified 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 8000 angstroms . - 0.0084 - amp/watt 
Luminous:e 

At 0 cps   50 90 145 µa/lumen 
At 5000 cps  - 77 - µa/lumen 
At 10000 cps   - 67 - µa/lumen 

Gas Amplification Factord. . . - - 8 
Anode Dark Current at 25° C. . - - 0.1 Ma 

...Indicates a change. 

.1» 

RADIO CORPORATION OF AMERICA 
Electron Tube Division harrison, 

DATA 

3-61 
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Minimum Circuit Values: 

With an anode-supply 
voltage of 

DC Load Resistance: 
For dc currents above 

5 µa 
For dc currents below 

5 ma  
For dc currents above 

3 ma  
For dc currents below 

3 ma 

8o or less loci volts e 
0  1 min. 

0 min. 

- megohm 

- megohms 

2.5 min. megohms 

0.1 min. megohm 

à Ore plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

à Far conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10.000- cycle measurements, the light Input in varied slnusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
2870. K, the light Input is 0.1 lumen, and the load resistor has e 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 868 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type IP41 also applies to the 868 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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917 

VACUUM PHOTOTUBE 
WITH ANODE— TERMINAL CAP AND S-1 RESPONSE 

DATA 

General:. 

Spectral Response   S-1 
Wavelength of Maximum Response. . 8000 t 1000 Angstroms 
Cathcde: 

Shape   Semi-Cylinarical 
Minimum Projected Length 1-9/16" 
Minimum Projected Width'  5/8" 

Direct Interelectrode Capacitance   2.2 µµf 
Overall Length 
Seated Length 

4-5/16" t 1/8" 
3-11/16" t 1/8" 

Seated Length to Center of Cathode  2-1/8" t 3/32" 
Maximum Diameter  1-1/8" 
Bulb  T-8 
Mounting Position   Any 
Cap   Small 
Base  Dwarf-Shell Small 4-Pin 

BOTTOM VIEW 

Pin 1- No 
Connection 

Pin 2 - No 
Connection 

DIRECTION OF LIGHT. 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOcTAGE ( DC or Peak AC) 
PEAK CATHODE CURRENT  
PEAK CATHODE-CURRENT DENSITY. 
AVERAGE CATHODE CURRENT°  
AMBIENT TEMPERATURE   

Characteristics: 
Min. Av. Max. 

Dark Current at 250 Volts . - - 0.005 . . µamp 
Sensitivity: 

At 8000 Angstroms   - 0.002 - µamp/µwatt 
Luminous  12 20 40 pomp/lumen 

• on plane perpendicular to indicated direction of ircident 1.icht. 

° averaged over any interval of 30 seconds maximum. 

Pin 3- No 
Connection 

Pin 4 - Cathode 
Cap - Anode 

500 max. . . . volts 
30 max. . . . µamp 
100 max. µamp/sci.in. 
10 max. . . . µamp 

100 max. . . . °C 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

is shown at the beginning of this Section 

*-Indicates a change. 

AUGUST 15, 1947 TUSE DEPARTMENT 
RADIO COWORATION OF AMERICA, XARRISON, NEW JERSEY 

DATA 
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@ 
917 

VACUUM PHOTOTUBE 

SMALL 
CAP 

CATHODE 

MIN. 

T 5 BULB 

DWARF-SHELL 
SMALL 4- PIN 

BASE 

MAX. 

/8... 

MAX. 

BOTTOM VIEW  

CATHODE 

92C5-4359R4 

AUGUST 15, 1947 WOE DEPARTMENT CE--4359R4 
11.010 COIPORATION of MillICA, IIAIMON. NM MILT 
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AVERAGE ANODE CHARACTERISTICS 

ANODE MICROAMPERES 

TUBE DIVISION 92CM 4360R2 
RADIO C011.0.11.01: 01 /.1411.. IlAnt$011 141W »Mr 





918 

Gas Phototube 
SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Response  , S-1 
Wavelength of Maximum Response . 8000 t 1000 argstroms 
Cathode: 

Shape Semicy'indrical 
Minimum projected length'  1-1/4" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance ( Approx  )   3 muf 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode   2-1/8" t 3/32" 
Maximum Diameter   1-1/8" 
Operating Position  Any 
Weight ( Approx.)   1.1 oz-. 
Bulb   18 
Socket   Amphenol No.77-MIP-4-T, or equivalent-.-
Base   Dwarf-Shell Small 4-Pin (JEDEC No.A4-26)«. 

Basing Designation tor BOTTOM VIEW   2K 

Pin 1- No Connectior 
Pin 2- Anode 

DIRECTION OF RADIATION 

Pin 3 - No Connect ion 
Pin 4- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating i Rating 11 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  70 max. 90 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITYb . . . .   50 max. 25 max. µa/sq. in. 
AVERAGE CATHODE CURRENTb .   10 max. 5 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. °C 

Characteristics: 

With an anode-supply voltage of go 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 8000 angstroms . - 0.014 - amp/watt 
Luminous:e 
At 0 cps   120 150 220 ma/lumen 
At 5000 cps  - 120 - Ma/lumen 
At 10000 cps   - 105 - µa/lumen 

Gas Amplification Factord. . . - - 10.5 
Anode Dark Carrent at 25° C. . - - 0.1 µa 

-a-Indicates a change. 

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

DATA 1 
3-61 
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Minimum Circuit Values: 
With an anode- supply 

voltage of 70 or less go volts e 
DC Load Resistance: 

Fpr dc currents above 
5 µa 0  1 min. megohm 

For dc currents below 
5 µa  0 min. megohms 

For dc currents above 

For dc currents below 
3 µa  2.5 min. megohms • 
3 ma  0.1 min. megohm 

a On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 90 seconds maximum. 

For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
0 90 volts and a 1-megohm load resistor are used. For the 0- cy c le 
measurement, a light input of 0.1 lumen is used. For the 5000- and 

.  

10,000- cycle measurements, the light input is varied sinusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d 
T9e ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source Is a tungsten- filament lamp operated at a color temperature of 
2070 0 K. the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 918 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 287e K. 

2 
EL  

o o 

ANODE M CROAMPERES 

92CM- 4351R3 

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

DATA 2 

3-61 





gig 
VACUUM PHOTOTUBE 

LOW- LEAKAGE TYPE WITH CATHODE-TERMINAL CAP AND RESPONSE 

For liet-measuriné and relay applications 

The 939 : s the same as the 957 except for the following 
Item: 

General: 

Base   Dwarf-Shell Small 4-Pin ( JETEC N. -26) 
Basing Designation for BOTTOM VIEW   1B 

Pin 1 - No Connec-
tion 

Pin 2 - Anode 
Pin 3 - No Conner-

ti-on 

DIRECTION OF LIGHT 

Pin 4 - No Conrec-
tion 

Cap - Cathode 

10-56 DATA TUBE DIVISION 
RADIO CO”ORATION 01 ...ICA .1•1101SON KEW JERSEY 





920 

Gas Phototube 
SIDE-OK, TWIN-UNIT TYPE HAVING S-I RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode ( Each): 

Shape   Quarter-Cylindrical 
Minimum projected length'   1-3/16" 
Minimum projected width'  1/4" 

Direct Interelectrode Capacitances ( Apo-ox.): 
Cathode to cathodeé  1.8 pmf 
Cathode to anoded   1.6 µO. 
Anode to anoded   0.4 lamf..-

Maximum Overall Length  4" 
Maximum Seated Length   3-3/8" 
Seated Length to Center of Cathodes   2-1/8 t 3/32" 
Maximum Diameter  1-3/16" 
Operating Positon  Any 
Weight ( Approx  ,  1  1 oz 
Bulb T9 
Socket  Amphenol No.77-M1P-4-T, or equivalent...-
Base Small-Shell Small 4-Pin(JEDEC No.A4-B) 

Basing Designation for BOTTOM VI ,W  4% 

Pin 1- Photo-
catnoJe of 
Unit No.2 

Pin 2- Anode of 
Unit No.2 

DIRECTION OF RADIATION 

Pin 3- Anode cf 
Unit No.1 

Pin 4 - Photo-
cathode of 
Unit No.1 

Maximum Ratings, Absclute-Naxlmum Values: 

Values are for Each finit 

Rattng I Ratzng II 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)   70 mais. 90 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITY'  30 max. 15 max. pa/sg.in. 
AVERAGE CATHODE CURRENT'. .   4 max. 2 max. pa 
AMBIENT TEMPERATURE   100 max. 100 max. 

...Indicates a change. 

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

DATA I 

3-62 



920 
-.Characteristics: 

Values are for each unit with an 
anode-supply voltage of go volts 
unless otherwise specified 

Nin. Median Mar. 

Sen.;itivity: 
Radiant, at 8000 angstroms. . - 0.0094 - amp/watt 
Luminous:f 

At 0 cps  5C 100 175 µa/lumen 
At 5000 cps   - 85 - µa/lumen 
At 10000 cps  74 - µa/lumen 

Ratio of Luminous Sensitivities 
(Unit No.1 to Unit No.2). . . 0.5 1.15 2.0 

Gas Amplification Factorg . . . - 9 
Anoce Dark Current at 25° C . . - 0.1 Ya 

Minimum Circuit Values: 

Values are for Each Unit 

With an anode- supply 
voltage of 70 or less 90 VOEES 

DC Load Resistance: 
Fer dc currents above 2 µa. . 0.1 min. - megohm 
Fcr dc currents below 2 µa. . 0 min. - megohm 
Fer dc currents above 1 µa. . 2.5 min. megohms 
For dc currents below 1 µa. . 0.1 min. megohm 

à on plane perpendicular to indicated direction of incident radiation. 

b With anodes grounded. 

C Each unit, with other unit grounded. 

d With cathodes grounded. 

e Averaged over any interval of 30 seconds maximum. 

For conditions where the light sasrce is a tungsten- filament lamp opera-
ted at a color temperature of 2870 K. A dc anode supply of 00 volts and 
a b-megohm load resistor are used. For the 0-cycle measurement, a light 
input of 0.04 lumen is used. For the 5000- and 10000- cycle measurements, 
the light input is varied sinusoidally about a mean value of 0.015 lumen 
from zero to a maximum of twice the mean value. 

g The ratio of luminous sensitivity at an anode- supply voltage of 90 volts 
to luminous sensitivity at an anode- supply voltage of 25 volts. In each 
case, sensitivity is obtained under conditions where the light source is 
a tungsten- filament lamp operated at a color temperature of 787e X, the 
lignt input is 0.0A lumen, and the load resistor has a value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5584 also applies to the 920 

...Indicates a change. 

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



AVERAGE ANODE CHARACTERISTICS 
Each Unit 

LIGHT SOURCE IS A TUNGSTEN - FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE   

OF 2870. K. 
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921 
GAS PHOTOTUBE 

CARTRIDGE TYPE WITH S- I RESPONSE 

DATA 

General: 

Spectral Response   5-1 
Wavelength of Maximum Response. 8000 t 1000 Angstroms eCathode: 

Shape   
Minimum Projected Length • 
Minimum Projected Width »  

Direct Interelectrode Capacitance   1.0 fflf 
Overall Length 
Seated Length   1-13/32" t 1/32" 
Length, Cathode Center toplane A-A' IS.. outline) 11/16" t 1/16" IIII1Maximum Diameter 0  690" 
Mounting Position   Any 
Terminal Caps   See Outline 

BOTTOM VIEW 

Recessed 1 Anode 
Terminal 

RECESS 

MANNG 
DIRECTION OF LIGHT 
INTO CONCAVE SIDE 

OF CATHODE 

Semi-Cylindrical 
  7/8" 

1/2" 

1-21/32" t 1/16" 

Protruding 
Cathode Terminal 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 90 max. . . . volts 
PEAK CATHODE CURRENT. .  10 max. . . . mamp 
PEAK CATHODE-CURRENT DENSITY. . .  100 max. mamp/sq.in. 
AVERAGE CATHODE CURRENT°  3 max. . . . »amp 
AMBIENT TEMPERATURE   100 max. . . . °C 

II,Characteristics: 

Dark Current at 90 Volts. 
Sensitivity: 

At 8000 Angstroms . .   
Luminous:' 

At 0 Cycles   e At 5000 Cycles  
At 10000 Cycles . .   

Gas Amplification Factor  

gin. Av. Max. 

- 0.1 . . . martin 

0.0135 - xmamp/gwatt 

75 135 205 uamprnmen 
- 119 - µamp/lumen 
- 108 - µamp/lumen 

- 10 

On plane perpendicular to Indicated direction of incident light. 

° Averaged over any interval of 30 seconds maximum. Average cur ,ent may 
be doubled cher anode- supply voltage is 1 imited to 70 volts. 

à Measured under I=REM2:7 11›.eceiitfie.‹Ile ofrr'oe'V tlIfir 70l tll Sec t ion.SENS I T IV I TY 

1  
4- Indicates a change. 

JUNE 15, 1948 TURE DEPARTMENT DATA 
RADIO ODIFOIATION OF »MIKA, ONIrICA4. taw may 



921 
GAS PHOTOTUBE 

Minimum Circuit Values: 

DC Load Resistance: 
VIth anode- supply voltage of 70 volts or less: 

f above 3 man megohn For dc currents 
below 3 µamp . . . No Minimum 

With anode- supply voltage of go volts: 
above 2 µamp megohms For dc currents 
below 2 µamp megohn 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
of Type 921 are the same 

as those shown under Type 930 

.89dMAJL 

CATHODE 

DIRECTION 
Or LIGHT 

DIA. e 

.89A4AX. —I 

CATHODE-END VIEW 

ANODE 

31;M IN. 

A'-1-432 

.375.±.010* 

92CM-4789R4 

JUNE 15, 1948 MOE DEPARTMENT 
RADIO COIPOIATION Of NW ItICA. HAMMON. HEW Miff 

CE-4789R4 
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922 

VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S— I FESPONSE 

For relay applications 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected length*   5/8" 
Minimum projected width °  1/2" 

Direct Intere'ectrode Capacitance   1 if 
Overall Lenen  1-21/32" 1/32" - 1/16" 
Seated Length   1-13/32" ± 1/32" 
Length from Center of Useful Cathode Area 

to Plane A-A (See Dimensional Outlin.) 11/16" ± 1/16" 
Maximum Diame:er 0  890" 
Mounting Position   Any 
Weight ( Approx  ) 0 4 07 
Terminals: 

Recessed cap JETEC No.J1-23 
Protruding cap JETEC No.J1-24 

Basing DesignItion  2AQ 
FIUME 

Recessed }  
CapAnode 

PROTRUDING 
DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC). 500 max. 
AVERAGE CATHODE-CURRENT DENSITY°. . . 30 max. 
AVERAGE CATHODE CURRENT°  5 max. 
AMBIENT TEMPERATURE   100 max. 

Prot rud :F 
(ap Cathode 

Characteristics, At 250 Volts on Anode: 

Min. Median Max. 

volts 
µamp/sg.in. 

µamp 
OC 

Sensitivity: 
Radiant, at 

8000 aostroms. . . - 0.0018 - µamp/µwatt 
Luminous   10 20 40 µamp/lumen 

Anode Dark Current 
at 25°C   - 0.005 µamp 

• On plane perpendicular to indicated direction of incident light. 

: Averaged over my interval of 30 seconds maximum. 

For conditions where the light sourçe is a turgsten—f ilamerit lamp oper-
ated at a color temperature of 2870'6. A dc mode supply of .' 50 volts, 
a 1—megohm load resistor, and a 1 ight input o' 0.1 lumen are used. 

Indicates a change. 

10-56 
TUBE DiNgsiom 

RAO. CoeppluTION Or...MCA nAgerSON. r4( 

DATA 



922 
VACUUM PHOTOTUBE • 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 922 are the same as those shown for Type 917 

.3803.00e 

.1art.oe,  

A 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEC N2 JI-24 

DIRECTION — 
OF LIGHT 

890'MAX. 

5/16"R• 

ANODE 
TERMINAL 

CAP 
JETEC N2JI-23 

1_ PI-lOTO-
-I CATHODE 

1/8"61A. 

.:89eMAX. 

A' -Li 

.141 t.047'' 

375".±.010" 

.031".±.015.. 
_ 

.375» .±.010” 

.03rt.015" 

A- W.PLANE PERPENDICULAR 
TO AXIS OF TUBE 

92CM - 4818R5 

• 

11)-56 DATA 
TUBE DIVISION 

RADIO CORPOIPAT.ON 0, 



923 
GAS PHOTOTUBE 

WITH 5—I RESPONSE 

DATA 

General: 

Spectral Response   
Wavelength of Maximum Response  8000 Ang 
Cathode: 
6 Shape   ¡cal 

p Minimum Projected Length i16' 
Minimum Projected Width"  5/6' 

Direct lnterelectrode Capacitance . ,,s. 2 mmi 
Maximum Overall Length N 3-9/16' 
Maximum Seated Length   2-15/16' 
Seated Length to Center of Cathode  2" t 3/32' 
Maximum Diameter. 1-3/16' to,lb T-c 

unting Positio ....   An) 
Base. . . . . . 11-Shell Small 4-Pir 

Basing Designation for   2 

( 
Pin 1- No 

Pin 2- Anode 

* On plane perpendicular t ed di r ion ent light. 

S-1 

n 3- No 
Connection 

Pin 'el- Cathode 

4- Indicates a rile...9e. 

4— 

AUGUST 15, 1947 TUSEC*PARTNIENR DATA 
Ifet0 CO•POIATION Of MU. ICA, P4*11150W. 14fW IftSrf 



923 
GAS PHOTOTUBE 

CATHODE 

19 BULB 

SMALL- SHELL 
SMALL 4- PIN 

BASE 

3;16MAX. 

I 316'MAX. 

BOTTOM VIEW  

- 
13/1, 

,MIN. 1 2 15/16 

MAX. 

, 
' •32 

3/3i 

3 9,16 
MAX. 

CATHODE 

92CM- 4788R3 

AUGUST 15, 1947 TUBE DEPARTMENT 
IA0.0 CORPORATION Of AMERICA. HARRISON, NEW MSC! 

C E-4788 R3 



925 

Vacuum Phototube 
S;DE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Resnon,e  S-1 
Wavelength of Maximum Response . . . . 8000 ± 1000 angstroms 
Cathode: 

Shape  Semicylindrical 
Minimum projected length&  13/16" 
Minimum projected width&   5/8" 

Direct Interelectrode Capacitance ( Apprqx  )  1 6 laraf 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-1/16" 
Seated Length to Center of Cathode   1-13/32" t 3/32".. 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight ( Approx.)   0.8 oz.. 
Bulb   19 
Socket  Cinch No.8JM-1, or equivalent.. 
Base   Intermediate-Shell Octal 5-Pin, Arrangement 1 

(JEDEC Group 1, No.85-10) 
Basing Designation for BOTTOM VIEW   3J 

DIRECTION OF RADIATION 

Pin 1- No Internal 
Connection 

Pin 2- No Interna? 
Connect ion 

Pin 4 - Anoce 
Pin 6- No Internal 

Connection 
Pin 8- Photocathode 

Maximum Ratings, At,olute-Naxtmum Vases: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)  250 max. volts 

AVERAGE CATHODE-CURRENT DENSITYb 30 max. IJa/sq.in. 
AVERAGE CATHODE CURRENTb   5 max. 
AMBIENT TEMPERATURE  100 max. °C 

Characteristics: 

littà an anode- supply voltage of 250 volts 

Men. Medlar: Max. 

Sensitivity: 
Radiant, at 3000 angstroms. . - 0.0019 - amp/watt 
Luminousc  12 20 40 gua/lumen 

Anode Dark Current at 25° C.   - 0.0125 ma 

ates a change. 

•••• 

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

DATA 
1-62 



925 

O Ur plane perpendicular to indicated direction of radiation. 

b Averaged over any interval of 30 seconds maximum. 

C Far conditionswheretnelignt source is a tungsten- filament lamp operated 
a: acolor temperature of 20700 X. A 1-MegOhM load resistor and alight 
input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

is shown at the front of this section 

TO BULB 

BASE 
JE DEC GROUP I -_ 

NO B5- 10 

13/K;MAX..-

(-AA. 

MIN. 

I 9/3; MAX -•-• 

DIA. 

PHOTO-
CATHODE 

MAX. 

PHOTO— 
CATHODE 

1 

2 54 ' 

MAX. 

92CM - 6054R3 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N, J. 
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926 

VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S-3 , ,5LN',E 
For colorimeirlc applications 

DATA 

General: 

Spectral Response  S-. 
Wavelength of Maximum Response . . . . 4200 ± 1000 angstrom 
Cathode: 

Shape Semicys;rdrical 
Minimum projected length   7/8' 
Minimum projected width .   1/2' 

Direct Interelectrode Capacitance  I Wf 
Overall Length   1-21/32" ± 1/16' 
Seated Length  1-13/32" t 1/32' 
Length from Center of Useful Cathode Area 

to Plane A -A'(See Dzmenstonal . . 11/16' I- 1/16' 
Maximum Diameter   0.890' 
Weight ( Aporox.)   0.4 o 
Mounting Position Any 
Terminals: 

Recessed cap   JETEC No.J1-2 
Protruding cap JETEC Nc.J1-24 

Basing Designation  2A 

Recessed} 
Cap Anode 

DIRECTION OF LIGHT: 
INTO CONCAVE WOE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) . . 500 max. 
AVERAGE CATHODE-CURRENT DENSITY° . . . . 30 max. 
AVERAGE CATHODE CURRENT°   5 max. 
AMBIENT TEMPERATURE  100 max. 

Characteristics, At 250 Volts on Anode: 

Min. Me*tan Max. 

Protruding } 
Cap :athode 

volt 
µampisg.in. 

cam. 
OC 

Sensitivity: 
Radiant, at 
4200 angstroms   - 0.0018 - µImp/µwatt 

Luminnusà  4 6.5 15 µamp/lumen 
Anode Dark Current 

at 25°C  - - 0.005 camp 

• On plane perpennicular to indicated direction of incident light. 

0 Averaged over any interval of 30 seconds maximum. 

• For conditions where the light source is a t,ngsten—filament lamp oper— 
ated at acolor temperature of 28700a. A dc anone supply of 250 volts, 
a 1—megohm loa0 resistor, and a light input of 0.1 lumen are used. 

.i— Indicates a change. 

12-56 DATA 
TUBE DIVISION 

tullO COEPO.110.4 OE AmEt1CA.WAEIOON. NEW 11151'l 

WIW 





927 

Gas Phototube 
SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected iengthe   11/16" 
Minimum projected width.  7/16" 

Direct Interelectrode Capacitance ( Approx..)   2 mµf 
Maximum Ove ,all Length  2-13/32" 
Maximum Seated Length   1-15/16" 
Seated Length to Center of Cathode  1-1/1" i 3/32" 
Maximum Diameter 0  669" 
Operating Position  Any 
Weight ( Approx  )  0  3 oz.. 
Bulb T5-1/4 
Socket Amphenol No.78S3S-T, or equivalent.. 
Base Small-Shell Peewee 3-Pin (JEDEC No.A3-1) 

Basing Designation for BOTTOM VIEW  2F 

DIRECTION OF RADIATION 

Pin 1 - No Internal 
Connection 

Pin 2- Anode 

P.n 3- Photocathode 

Maximum Ratings, Absolute—Naxtmum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   70 max. 90 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb  60 max. 30 max. uaisq.in. 

AVERAGE CATHODE CURRENTb. .   4 max. 2 max. 1.4,1 
AMBIENT TEMPERATURE   100 max. 100 max. OC 

Characteristics: 

With an anode—suPPlyvoltageof 90 
vults unless otherwise seecifted 

Nin. Median Max. 

Sensitivity: 
Radiant, at 8000 

angstrom, - 0.012 - amp/watt 

...indicater. a change. 

••••• 

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

DATA I 

3-62 



927 

Mtn. Median Max. 

Luninous:c 
At 0 cps  75 125 185 ma/lumen 
At 5000 cps   - 110 - ma/lumen 
At 10000 cps  - 100 - ma/lumen 

Gas Amplification Factord . - - 10 
Anodo Dark Current at 25° C . - - 0.1 µa 

Minimum Circuit Values: 

With an anode-supply voltage of 70 or less go volts 

DC Load Resistance: 
For dc currents above 2 ma. 0.1 min. - megohm 
For dc currents below 2 ma. 0 min. - megohm 
For dc currents above 1 ma. 2.5 min. megohms 
For dc currents below 1 µa. - 0.1 min. megohm 

on plane perpendicular to indicated direction of radiation. 

Avrraged over any Interval of 80 seconds maximum. 

FOr conditions where the light source is a tungsten— filament lamp 
operated at a color temperature of 28700 K. A dc anode supply of 
90 volts and a 1—megohm load resistor are used. For the 0— cycle 
measurement, a light input of 0.1 lumen is used. For the 5000— and 
10,000—cycle measurements, the light input is varied sinusoidally about 
a mean valueof0.0151umen from zero to amaximumof twice themean value. 

The ratio Of luminous sensitivity at an anode—supply voltage of 90 volts 
to luminous sensitivity at an anode— supply voltage of 25 volts. In 
cash case, sensitivity is obtained under conditions where the light 
source is a tungsten— filament lamp operated at a color temperature of 
28700 K, the light Input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE 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. J. 



927 

PHOTO— 
CATHODE 

11/16" MIN. 

r5 14 BULB 

BASE 
JEDEC N2 

f 

• 

3 

MAX. 
DIA. 

' "MIN. 

f 
1546 " 

MAX. 

3/3; 

PHOTO— 
CATHODE 

2 13/32" 

92CM-6053R5 

MAX. 

G RADIO CORPORATION OF AMERICA 
Electron Tube Divislon Harrison, N 

DATA 2 

3-62 
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AVERAGE ANODE CHARACTER STICS 
LIGHT SOURCE IS A TUNGSTEN— FILAMENT 

LAMP OPERATED AT COLOR TEMPERATURE   

OF 2870 K. 

 111111 
 1111111 
 1R1111 
 IRO 

ANODE MICROAMPERES 

92CM— 6258 R3 

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



929 

Vacuum Phototube 
SIDE-OW TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length'  13/16" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance ( Appeox  )  2 6 µµf 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length tu Center of Cathode   1-5/8" i 3/32" 
Maximum Diameter   1-9/32" 
Operating Positon  Any 
Weight ( Approx.)   0.9 oz 
Bulb   19 
Socket   Cinch No.8 JM-1, or equ valent... 
Base   Intermediate-Shell Octal 5-Pin, Arrangement 1 

(JEDEC Group 1, No.B5-10)..-
Basing Designation for BOTTOM VIEW   3J 

DIRECTION OF LIGHT 

Pin 1- No Internal 
Connection 

Pin 2- No Internal 
Connection 

e Maximum Ratings, Absolute- Maximum Values: 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC). . . . .  250 max. 
AVERAGE CATHODE-CURRENT DENSITYb . . .  25 max. 
AVERAGE CATHODE CURRENTb   5 max. 
AMBIENT TEMPERATURE  75 max. 

Characteristics: 

filth aa anode- supply voltage of 250 volts 

Mtn. Medtan Max. 
• 

Pin 4 - Anode 
Pin 6 - No Internal 

Connection 
Pin 8 - Cathode 

volts 
ma/sq.in. 

Ma 
oc 

Sensitivity: 
Radiant, al 4000 
angstroms  • - 0.044 - amp/watt 

Luminouse  25 45 70 pa/lumen S Anode Dark Current at 
25° C  0.0125 ma 

..Indicates a change. 

aba 

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

DATA I 

1-62 
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a On plane perpendicular to indicated direction of radiation. 

b Averaged over any interval of 30 seconds maximum. 

C Fo- conditions where the light source is a tungsten— filament lamp 111, 
opdrated at a color temperature of 28700 K. A 1—megohm load resistor 
and a light input of 0.1 lumen are used. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 929 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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930 

Gas Phototube 
SIDE-ON TYPE HAYING S- I RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 
Shape   Semicylindrical 
Minimum projected length   13/16" 
Minimum projected width&  5/8" 

Direct Interelectrode Capacitance ( Approx.)   2.4 mgf 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" ± 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight ( Approx  )  0  9 oz 
Bulb 19 
Socket  Cinch No.8JM-1, or equivalent.. 
Base Intermediate-Shell Octal' 5-Pin 

Arrangement 1, (JEDEC No.85-10) 
Basing Designation for BOTTOM VIEW  3J 

DIRECTICel OF RAC4ATION 

Pin 1- No Connection 
Pin 2- No Connection 
Pin 4- Anode 

Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   70 max. 90 max. volts 

AVERAGE CAThODE-CURRENT 
DENSITYh  60 max. 30 max. esq. in. 

AVERAGE CATHODE CURRENTh. 6 max. 3 max. ma 
AMBIENT TEMPERATURE . . . 100 max. °C 100 max. 

Characteristics: 

With an anode-suPPly voltage of go 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity; 
Radiant, at 8000 
angstroms   0.013 - amp/watt.. 

.0.!ndicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 

DATA 1 
3-61 
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Mtn. Median Max. 
Luminous:d 
At 0 cps  90 135 205 ma/lumen e 
At 5000 cps   - 111 - ma/lumen 
At 10000 cps  101 ma/lumen 

Gat Amplification Factord . .   - 10 
Anode Dark Current at 25° C .   0.1 Pa 

Minimum Circuit Values: 

With an anode-sukply voltage of 7o or less 
DC Load Resistance: 

For dc currents above 3 pa. • 
For dc currents below 3 ma. . 0 min. 
For dc currents above 2 ma. . 
For dc currents below 2 ma. . 

0.1 min. 

90 volts 

- megohm 
- megohms 

2.5 min. megohms 
1 min. megohm 

a OM plane perpendicular to indicated direction of incident radiation. 

wveraged over any interval of 90 seconds maximum. 

C For conditions where the light source is a tungsten— filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light Input of 0.1 lumen is used. For the 5000— and 
10.000— cycle measurements, the light input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice 
the mean value. 

The ratioofluminous sensitivity at an anode supply voltage of 90 volts 
to luminous sensitivity at an anode supply voltage of 25 volts, in 
each case, sensitivity is obtained under conditions where the light 
source is a tungsten— filament lamp operated at a color temperature of 
2870. K, the light input is 0.1 lumen, and the load resistor has e 
value of 1 megohm. 

d 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-1 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 930 

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



930 

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT   
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870" K. 

• 

• e e N 0 • • • 

ANODE MICROAMPERES 

92CM-4806R2 

o 
o 

o 
o 

o 
e 

2 
o < 

o 

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

DATA 2 

3-6 1 





931A 

Multiplier Phototube 
9-STAGE, SIDE-ON TYPE S-4 RESPONSE 

For General Use in Applications Having Low Light 
Levels Such as Light-Operated Relays, X-Ray 
Exposure Control, and Facsimile Transmission 

General: 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 i500 angstroms 
Cathode, Opaque  Cesium-Antimony 
Minimum projected lengthy  15 ,16" 
Minimum projected widths   5'16" 

Window   Lime Glassb 
Dynode Material   Cesium-Antimony 
Direct literelectrode Capacitances ( Approx.): 

Anode to dynode No.9   4.4 pf 
Anode to all other electrodes  . . 6.0 pf 

Maximum Overall Length   3-1116" 
Maximum Seated Length  3-_/8" 
Length from Base Seat to Center 

of Useful Cathode Area   1-15/16" ± 3,32" 
Maximum Diameter   1-5 .16" 
Operating Position   Any 
Weight ( Approx.)   1.E oz 
Bulb   T9 
Socket   Amphenols No.78S11T, or equivalent 
Magnetic Shield  Perfection Mica Co.d, No.P-101-4, 

or equivalent 
Base   Small-Shell Submagnal 11-Pin, (JEDEC Grour 2, 

No.B11-88), Non-hygrosccpic 
Basing Designation for BOTTOM VIEW   11K 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3— Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Anode 
Pin 11- Photocathode 

DY1 K 

DIRECTION OF MOUNT 
RADIATeN 

Maximum Ratings, Absolute-Maximum Values: 

Supply Voltage Between Anode 
and Catnode ( DC or Peak AC)  1250 max. vo:ts 

Supply Voltage Between Dynode No.9 
and Anode ( DC or Peak AC)  250 max. volts 

Supply Voltage Between Consecutive 
Dynodes ( DC or Peak AC)  250 M3X. Volts 

.. Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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931A 

Supply \, oltage betv.een Dynode No.1 
250 max. volts 

Average Anode Current°   1 max. ma e and Cathode ( CC or Peak AC)  

Ambient Temperature  75 max. oc 

-.-Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/10 of E between cathode 

and dynode No.1; 1/10 of E for each succeeding dynode 

stage; and 1/10 of E between dynode No.9 and anode 

With E = 1000 volts ( Except as noted) 

Nzn. ryP. Max. 

Sensitivity: 
Radiant, at 4000 

angstroms  2.4x10° 
Cathode radiant, at 

4000 angstroms 0.03 
Luminous: 

At 0 cos t 45 24 
Cathode luminousg. . 3x10-5 

Current Amplification. 8x105 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity of 
20 a/lnik.i   

Equivalent Noise Inputk.   - 9.5x10-13 

With E0750 volts (Except as noted) 

TyP. 

Sensit'vity: 
Radiant, at 4000 

angstroms  3.3x103 a/w 
Cathode radiant, at 

4000 angstroms 0.03 a/w 
Luminous: 

At 0 cps f  3.3 a/lm 
Cathode luminousg. . 3x10-5 a/lm 

Current Amplification. 1.1x105 a/lm 

a/w 

a/w 

300 a/lm 
a/lm 

2.5x10 9 

Max. 

lm 
lm 

à On plane perpendicular to the indicated direction of incident light 
and passing through the major axis of the tube. 

Corning No.0080, Corning Class Works, Corning. New York, or equivalent. 

C Made by kmphenol Electronics Corporation, 1830 South Seth Avenue, 
Chicago 54, Illinois. 

d Made by magnetic Shield Division, Perfection Mica Co., 1829 Civic 
Opera Bldg., 20 worth wacker Drive. Chicago 6, Illinois. 

° Averaped over an) interval of 30 seconds maximum. 

under the following conditions: The light source is a tungsten- fila-
ment lamp having a lime-glass envelope. It is operated at a color 
temperature of 28700 K and a light input of 10 microlumens is used. 

g Under the following conditions: The light source is a tungsten- fila-
ment lamp having a lime- glass envelope. It is operated at a color 

i temperature of 28700 K. The value of light flux s 0.01 lumen and 100 
volt, are applied between cathode and all other electrodes connected 
as anode. 

Indicates a change. 

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



931A 

at a tube temperature of 250 C. Dark carrent may be reduced by u.e 
of a refrigerant. 

j For maximum signal—to—noise ratio, operation with a supply valtage ( E) 
below 100C volts is recommended. 

under the following conditions: Supply voltage ( E) is as shown, 2S a C 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second, tungsten— light source at a color temperature of 
28700 if interrupted at a low audio frequency to produce incident 
radiation pulses alternating between celo and the value stated. The 

periad of the pulse is equal to the ' off. period. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this Section 

BULB 
79 

PHOTO— 
CATHODE 

346 MAX. 

DIA. 

516 MIN. 

1516 MIN. 

L_ 

BASE 
JEDEC No. B11-88 

DIRECTION OF 
INCIDENT 
RADIATION 

15/16 MAX. 

MA. 

MAX. 

i3/32 

PIN NoA 

31 16 
MAY.. 

PHOTO— 
CATHODE (SEE 
DETAIL A) 

92Cm—s254R9 

DIMENSIONS IN INCHES 

CENTER LINE OF BULB WILL NOT DEVIATE MORE 

THAN 2° IN ANY DIRECTION FROM THE PERPEN— 

DICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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931A 

DETAIL A 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DIRECTION OF 
INCIDENT 
RADIATION 

DIMENSIONS IN INCHES 

PHOTO-
- CATHODE 

REGION OF 
BEST COLLECTION 

92CS-8674R2 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N. 1. 
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931A 
SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 
SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE No.I; I/10 OF E FOR EACH SUC— 
CEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE No.9 
AND ANODE. 
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931A 

EQUIVALENT-NOISE-INPUT CHARACTERISTIC 
VOLTS/STAGE • 100 BANDWIDTH : ICPS 
LIGHT SOURCE: TUNGSTEN, AT 28700 
AT 90 CPS TO PRODUCE PULSES ALTERNATING 
BETWEEN ZERO AND FLUX VALUE SHOWN 
ANY GIVEN TUBE TEMPERATURE ; "ON" 
OF PULSE EQUAL TO "OFF" PERIOD; 
SIGNAL CURRENT • RMS NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE 
TO ANODE VOLTS • - 1000 

K INTERRUPTED 

PERIOD 
RMS 

FOR 

r
a
 
N
A
 
A
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e
b
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. 
N
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50 75 
TUBE TEMPERATURE —• C 

92C0 -7505 R2 

TYPICAL EFFECT OF MAGNETIC 
FIELD ON ANODE CURRENT 

INCIDENT 0.187" D1A. LIGHT SPOT NORMAL TO AND CENTERED ON 
PHOTOCATHODE GRILL. 

UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 
TOWARD TUBE BASE. 

.........` - 
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....-AND 
BETWEEN 

CATHODE 

VOLTAGE 
ANODE 

= 500 9 
01 / -7‘e • 

V '.. 
.../ 
i 

.......  

-60 -40 -20 
MAGNETIC FIELD INTENSITY— GAUSSES 

20 

92CS -7664R2 
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931A 
PHOTOCATHODE SENSITIVITY VARIATION 

ALONG ITS LENGTH 
SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
100 

R
E
L
A
T
I
V
E
 A
N
O
D
E
 
C
U
R
R
E
N
T
 

40 
•  

41OF 
5 10 15 20 25 30 
O STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 
92C5 -7663R2 

PHOTOCATHODE SENSITIVITY VARIATION ACROSS 
ITS PROJECTED WIDTH IN PLANE OF GRILL 
SPOT SIZE:1MM DIA. APPROX. 
GRILL TOWARD OBSERVER. BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

• • •  100 • • • • VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
ITIES HAVE BEEN 
IGNORED. 

: 
*. : • 

i- 80 
L•1 

60 
o 
tu 

o 

Lu 40 

cc 
20 

0 2 4 6 8 10 12 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT— MILLIMETERS 92CS-7667R2 
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934 

Vacuum Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Respofise   S-4 
Wavelength of Maximum Response  4000 ± 500 angstroms 
Cathode: 

Shape   Semicyl -ndrical 
Minimum projected length   11/16" 
Minimum projected width'  7/16" 

Direct Interelectrode Capacitance ( Approx.)   1.5 puf 
Maximum Overall Length  1-13/32" 
Maximum Seated Length   1-15/16" 
Seated Length c) Center of Cathode  1-1/4" t 3/32" 
Maximum Diameter 0  669" 
Operating Poskion  Any 
Weight ( Approx  )  0  4 oz+ 
Bulb T5-1/4 
Socket Amphenol No.78S3S-T, or equivalent-
Base Small-Shell Peewee 3- Pin (JEDEC No.A3-1) 

Basing Designation for BOTTOM VIEW  2F 
DIRECTION OF LIGHT 

Pin 1 - Nc Internal 
Connection 

Pin 2 - Anoce 
Pin 3 - Photocathode 

Maximum Ratings, Absolute-Naxtmum Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   250 max. volts 

AVERAGE CATHODE-CURRENT DENSITYb. 30 max. pa/sq. in. 
AVERAGE CATHODE CURRENTb  4 max. Pa 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics: 

Perth an anode-supply voltage of 250 volts 

Mtn. Nedtan Max. 

Sensitivity: 
Radiant, at t000 angstroms. . 0.029 - amp/watt 
Luminous°   19 30 75 pa/lumen 

Anode Dark Current at 25° C .   - 0.005 Ma 

..—Indicate, a change. 

0 RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. J. 3-62 



934 

a On Diane perpendicular to indicated direction of incident light. 

Ave- aged over any interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten-filament lamp oper-
ate., at a color temperature of 28700 K. A i-megohm load resistor and a 
liOt input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 927 also applies to the 934 

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



934 

AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT 

LAMP OPERATED AT COLOR TEMPERATURE 

OF 2870° K. 

• 

• I 

ANODE MICROAMPERES 

92CM— 6479RI 

erifiel RADIO CORPORATION OF AMERICA DATA 2 

ire Electron Tube Division Harrison, N. J. 3-62 





935 

Vacuum Phototube 
SIDE-ON TYPE HAYING S-5 RESPONSE 

DATA 

General: 

Spectral Response S-5 
Wavelength of Maximum Response . . 3400 ± 500 angstromt 
Cathode: 

Shape Semicylindrica' 
Minimum projected length° 1-5/16" 
Minimum p-ojected width°   

Direct Interelectrode Capacitance (Approx  ) 
Maximum Ove-all Length   
Seated Leng-h 
Seated Length to Center 
Maximum Diameter 
Operating Position   
Weight ( Approx.) 
Bulb   
Cap  
Socket   
Base   

5/8" 
0  6 mmt 
4-1/4" 

3-9/16' ± 1/8" 
of Cathode   2" ± 1/16" 

1-9/32' 
Any 

  1 oz..-
TS 

Skirted Miniature ( JEDEC No.C1-31.-
Cinch No.8JM-1, or equivalen..-

Intermediate-Shell Octal 5-Pin, Arrangement 1« 
(JEDEC Group 1, No.B5-10; 

Basing Designation for BOTTOM VIEW   1( 

DIRECTION OF RAM/Or/ON 

Pin 1- No Internal 
Connection 

Pin 2- No Internal 
Connection 

Pin 4- No Internal 
Connection 

Pin 6 - No Internal 
Connection 

Pin 8 - Photocathode 
Cap - Anode 

Minimum Ratings, Absolute-Max:mum Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC). . . . . . .. :  250 max. volts 

AVERAGE CATHODE-CURRENT DENSITY° . 30 max. ma/sq.in. 
AVERAGE CATHODE CURRENT°   10 max. 
AMBIENT TEMPERATURE  75 max. oc 

Characteristics: 

With an anode-subbly voltage of 25o volts 

Nedtan Max. 
Sensitivity: 

Radiant, at 3400 angstroms   
Luminousc  

Anode Dark Current at 25° C.   

- 0.043 - 
18 35 70 
- - 0.0005 

amp/watt 
ma/lumen 

Ma 

Indicates a change. 

ale 

RADIO CORPORATION OF AMERICA 
Electro Tube Division Harrison, N. J, 
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4 On plane perpendicular to indicated direction of radiation. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the 1 ight source is a tungsten- f i lament lamp operated 
at a color temperature of 2870° K. A 1-megohm load resistor and a 1 ight 
input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-5 RESPONSE 

is shown at the front of this section 

IVMAX. 

CAP I DIA. 
JEDEC N CI-3 

PHOTO-
CATHODE 

MIN. 

T9 BULB 

BASE 
JEDEC Nx Bs - 10 

391E7 

1/8' 

4 '4 
MAX. 

PHOTO-
CATHODE 

92CM -64HR5 

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



• 
1850-A 

ICONOSCOPE 
FOR PICKUP FROM MOTION-PICTURE FILM OR SLIDES 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 10% . . . . ac or dc volts e Current  0.6   amp 

Direct Interelectrode Capacitances ( Approx.): 
Gria No.1 to All Other Electrodes 6  5 up.f 
Signal Electrode to Grid No.4°   10 Auf 

Mosaic, Photosensitive: 
Response   See Curve 
Useful Size of Rectangular Image 

(4 x 3 Aspect Ratio) 5  75" max. diagonal oFocusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle ( Approx.)   55° 
Max. Width of Mounted Tube   8-1/8" 
Height of Mounted Tube   10-3/18" t 3/4" 
Deoth of Mounted Tube  12-13/16" ± 3/4" 
Mounting Position  Mosaic in vertical plane 
Minimum Deflecting-Coil Inside Diameter  
Maximum Deflecting-Coil Length   
Caos ( Two)   
Base 

Pin 1- Heater 
Pin 2- Grid No.2 
Pin 3-Grid No.3 
Pin 4 - Grid No.1 
Pin 5- Cathode 
Pin 6 - Heater 

• 

1-1/2" 
2-1/4" 

Medium ( JETEC No.C1-5) 
  Long Medium-Shell Small 6-Pin 
EOTTOM VIEW 

DIRECTION or LIGHT 
IS NORMAL TO MOSAIC 

Maximum Ratings, Absolute Values: 

AVERAGE MOSAIC ILLUMINATION .   50 max. ft-c -*— 

OPERATING TEMPERATURE OF BULB 
AT LARGE END OF TUBE  40 max. °C eSIGNAL-ELECTRODE VOLTAGE   1200 max. volts 

RID-No.4 ( COLLECTOR) VOLTAGE  1200 max. volts 
GRID-No.3 VOLTAGE  450 max. volts 
GRID-No.2 VOLTAGE  1200 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  0 max. volts 111,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. man 

° with external shield. 

• Averaged over any interval nr cc. max. ndicates s change.  

MAY 1, 1951 TUBE DEPARTMENT DATA 

fSee Outline 
CaPs1 Drawing 

SJ - Signal 
Electrode 

-Gria No.4 
(Ccllactor) 

•e-

RADIO CORPORATION OF AMERICA. NAREISON, NEW MU! 



1850-A 

ICONOSCOPE 

Typical Operation and Characteristics: 

Signal-Electrode Voltage   1000 volts 
1000 volts 

Grid-No.3 Voltage ( Beam Focus)-
24% to 36% of Grid-No.4 Voltage. . 240 to 360 volts 

Grid-No.2 Voltage  1000 voltsamm 
Max. Grid-No.1 Voltage for Pattern 

Cutoff-- 7% of Grid-No.4 Voltage . -70 voltser 
Grid-No.4 Current 

¡With no illumination on mosaic) .. 0.1 to 0.2 µamp 
External Load Resistance   0.1 megohm 
Illumination on Mosaic: 
Steady Highlight Value for Slides. 4 to 6 .ft-c 

for Motion-Picture Film 10 to 20 111, 
Average Pulsed Highlight Value ft-c 

Ratio of Peak-to-Peak Highlight • 
Video-Signal Current to RIMS Noise 

Current ( Approx.). 100 
Minimum Peak- to-Peak Blanking Voltage. 20 volts 
De'lecting -Coil Current ( Approx.):“ 

Horizontal ( Peak to peak)  600 ma 

Vertical ( Peak to peak)  140 ma 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.0 max. megohm 

 • 
Grid-No.4 Voltage 

* Allowance should be made for leakage currents. 
** for RCA Deflecting Yoke No.201076. 

—mindicates a change. 

MAY 1, 1951 DATA 
TUBE DEPARTMENT 

RA010 CJDE.01101014 OE AMERICA, ISAIRISON, NEW JERSEY 



1850-A 

ICONOSCOPE 

12 

34," 

KEEP THIS 
REGION CLEAR 

± 3/4" 

3/4"N 3/8 

SIGNAL • 
ELECTRODE 

CAP 

1,e2 
4 f: CAP 

1--
2' 

41/4 » 

—65; 

IDEAL GUN 
AXIS 

' 

MOSAIC 
(SEE NOTE 3) 

51/2 

-131- C 

4 I/1; 

1/4 » 

5/2» 

2 1/4 » 

MIN. I DIRECTION 
OF LIGHT 

END OF GUN 

I 7/MAX. 

MAX. VARIATION OF NECK 
AXIS FROM IDEAL GUN 

30 AXIS IN ANY DIREC- ION 
IS 2.. 

SEE NOTE 1 

LONG- SHELL 
MEDIUM 6- PIP" 

BASE 

PIN NY 2 

'13 

SEE NOTE 2 
4et 4. 

TWO MEDIUM-
CAPS 

JETEC Nit CI- s 
g " /le 
MAX. 

• 

CAPS A.B,C SD - 
3 q/18.4 ../32 -.1 MAKE NO CONNECTIONS 

TO THESE CAPS-LSED 
1 ONLY DURING 
I MANUFACTURE OF TUBE 

4 V 

i 3"32» 

92CM-4891R3 

* BB IS THE PLANE THROUGH THE BULB AXIS AA . AND THE IDEAL GUN AXIS. 

-e- Indicates â change. 

MAY 1, 1951 
TUBE DEPARTMENT 

SACIO CORPORATION OF AMERICA, HARRISON, PAM MUM 

CE-48913A 



1850-A 

ICONOSCOPE 

VOTE I: VARIATION OF TIP CENTER FROM PLANE BB , IS 1/2". 

MOTE 2: MAXIMUM ROTATION Of LINE THROUGH PINS 2 AND 5 

ABOUT IDEAL GUN AXIS IS t 10° , MEASURED FROM PLANE BB , . 

NOTE 3: DEvIATION OF PLANE OF MOSAIC FROM PLANE PERPEN-

DICULAR TO THE BULB AXIS AA , IS 2.5° MAX. ROTATION OF 

MOSAIC ABOUT THE BULB AXIS AA , WITH RESPECT TO A LINE 

OF INTERSECTION FORmEO BY MOSAIC PLANE AND PLANE BB. 

IS 2.5° MAX. 

MAY 1, 1951 
TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON, NM MN 

OE-4891R3B 



1850-A 

SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT 

FLUX AT ALL WAVELENGTHS 
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1850-A 

TYPICAL SIGNAL- OUTPUT CHARACTERISTIC. 

- SCENE BLACKS AND WHITES BALANCED 
-BACK LIGHTING: APPROXIMATELY OPTIMUM 
_BEAM CURRENT 0.2 MICROAMPERE 
TYPE OF LIGHTING: DAYLIGHT FLUORESCENT O 

o 

o • 

• 

el 0 

6 Ci d o o 
SIGNAL OUTPUT - MICROAMPERES 

JAN. 2, 1951 TUBE DEPARTMENT 92CM - 658IRI 
IMO COO.00OION Of »MIKA MAIMISON, flfW MU, 

o 
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Multiplier Phototube 

• 

• 

• 

• 

• 

• 

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-11 RESPONSE 

1.5" Minimum Diameter Flat Photocathode With High-Con-
ductivity Grating. For Use as a Scintillation Radiation 
Detector. Especially Useful in Measuring Transients of 
Short Duration Involving High Peak Photocathode Currents. 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response . . . . 4400 t 500 angstroms 
Cathode, Semitransparent   Cesium-Antinony with 

High-Conductivity Grating 
Shape  Flat, Circular 
Minimum area including grating 1  8 sq. in. 
Minimum diameter   1.5 in. 

Window   Lime Glass' 
Index of refraction  1.51 

Dynode Material   Copper-Beryllium 
Direct Inter-electrode Capacitances ( Approx.): 

Anode to dynode No.10  4.4 pf 
Anode to all other electrodes  7.0 pf 

Maximum Overall Length   5-13/16" 
Seated Length  4-7/E" a 3/16" 
Maximum Diameter   2-5/16" 
Operating Position  Any 
Weight ( Approx.)   5.2 oz 
Bulb   116 
Socket  Ebyb No.9709-7, or Equivalent 
Magnetic Sh eld  Perfection Mica Co. ,c No. P-100-2, 

or e•quivalent 
Base   Medium-Shell Diheptal 14-Pin, 

(JEDEC Group 5, No.E14-38), Non-hvgroscopic 
Basing Dei.ignation for BOTTOM VIEW    

Pin 1- Dynode No. 1 
Pin 2 - Dynode No. 2 
Pin 3- Dynode No. 3 
Pin 4 - Dynode No. 4 
Pin 5- Dynode No. 5 
Pin 6- Dynode No. 6 
Pin 7- Dynode No. 7 
Pin 8 - Dynode No. 8 
Pin 9- Dynode No. 9 
Pin 10 - Dynode No.10 
Pin 11- Anode 
Pin 12- Do Not Use 
Pin 13- Focusing Electrode 
Pin 14 - Photocathode 

/Will« Ratings, Absolute-Maximum Values: 

Supply Voltage between Anode and 
.Cathode ( DC or Peak AC)  1500 max. volts 

DYE, 
DYs 

DY4 

DY3 

DY2 

DY8 
DY8 

DY* 

DY1 K 
DIRECTION OF RADJATION: 

INTO END OF BULB 

IC 

...Indicates a change. 

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

DATA I 

10-53 



2020 

. Wocie No.10 
and Anode ( DC or Peak AC)  250 max. volts 

Supply Voltage between Dynode No.1 
and Cathode ( 0C or Peak AC)  400 max. volts 

Supply Voltage between Focusing Elec-
trode and Cathode ( DC or Peak AC). . . 400 max. volts 

Average Anode Currentd   2 max. ma 
max. ° Cathode Irradiation  0.1 lm 

Ambient Temperature  75 max. °C 

...Characteristics Range Values: 
Under conditions with dc supply voltage 1E/ across a 

voltage divider providing 1/6 of E between cathode and 
dynode No.1; i/12 of E for each succeeding dynode stage; 

and 1/12 of E between dynode No.10 and anode. Focus-

ing-electrode voltage is adjusted to that value between 
10 and 60 per cent of dynode No.1 potential ( refer-

rod to cathode/ which provides maximum anode current. 

With E = 1500 volts (Except as noted) 

Mln. Typ. Max. 

Sensitivity: 
Radiant at 4400 
angstroms  - 2.2x10d - a/w 

Cathode radiant, 
at 4400 angstroms  - 0.04 - a/w 

Luminous: 
At 0 cps f  - 28 - a/lm 
With dynode No.10 as 

output electrodeg. - 17 - a/1m 
Cathode luminous: 
With tungsten light 

sourced  3x10-5 5x10-5 - a/1m 
With blue light 

sourceJ  3x10-8 - - a 
Current Amplification  - 5.6x105 

With E = 1250 volts ( Except as noted) 

Min. Ty/'. Max. 

Sensitivity: 
Raciant at 4400 
angstroms  - 4.8x105 a/w 

Cathode radiant, 
at 4400 angstroms  - 0.04 - a/w 

Luminous: 
At 0 cps f  2.5 6 75 a/1m gl> 
With dynode No.10 as 

output electrodeg. - 3.6 - a/Im 
Cathode luminous: 
With tungsten light 

source"  3x10-5 5x10-5 - a/lm 
With blue light 

IIP sourcej  3x10-8 - a 

s 

• 

• 

• 

—.Indicates a change. 

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

Current Amplification  1.2x105 
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity of 
20 a/Imk.m   - 2.5)(10-1 ° 2.25x10-9 lm 

Equivalent Noise Input". . 7x10-12 1.7x10-11 1m 

Max. 

e Corning No.0080 made by Corning Glass works. Corning, New York, or 
equivalent. 

Made by Hugh H. Eby Company, 4701 Germantown Avenue, Philadelphia 44. 
Pennsylvania. 

C Made by kagnetic Shield Division, Perfection Mica Co.. 1829 Civic Opera 
Bldg., 20 North Wacker Drive, Chicage 6, Illinois. 

d Averaged over any interval of 30 seconds maximum. For best stability, 
the average anode current value should not exceed 250 microamperes. 

e Above this value of cathode illumination. serious loss in linearity 
between light input and anode current will becaused by the resistivity 
of the cathode. For .ontinuous light input of 0.1 lumen from tungsten 
light source at 2870 K incident on cathode area having diameter of 
1-1/4 . I 1/8, and with dynode—No.1 voltage of 200 volts, Inc loss in 
linearity will not exceed 30 per cent depending on the magnitude of 
the cathode current. At 0.1 lumen, the corresponding continuous 
cathode current is approximately 5 microamperes, regardless of the 
spectral di stri butinn of the exciting illumination. 

Under the following conditions: The light source is a tungsten— filament 
lamp hexing at inc—glass envelope. It is operated at acolor temperature 
of 2870' K and a light input of 10 microlumens is used. 

g An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode—No.10 circuit 
and the anode serves only as collector. The curves shown in typical 
Anode Characteristics do not apply when dynode No.10 is used as the 
output electrode. 

h Under the following conditions: The light source is a tungsten— 
filament lamp having a lime—glass envelope. It is operated at a color 
temperature of 2870 0 K. The value of light flux is 0.01 lumen and 20G 
volts are applied between cathode and all other electrodes connected 
as anode. 

j Under the following conditions: Oght incident on the cathode i2 
transmitted through a blue filter ( Corning C.S. Nc.5-58, Glass Coda 
No.5113 polished to 1/2 stock thickness --Manufactu•ed by the Corning 
Glass Works, Corning, New York) _from a tungsten— filament lump operated 
at a color temperature of 2870' K. The velue of light flux inciden, 
on the filter is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected as anode. 

At a tube temperature of 25 ° C. Dark current may De reduced by use of 
a refrigerant. 

e For maximum signal—to—noise ratio, operation with a supply voltage ( E) 
below 1250 volts is recommended. 

n Under the 'ollowing conditions: Supply voltage ( E) is as shown, 25° C 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second, tungsten— light source at a color temperature of 
2870' K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zerg and the value stated. The 
On period of the pulse is equal to the ' off' period. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at front of this Section 

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

DATA :2 

1 0-r 5 



2020 

PHOTOCATHODE 
DIAMETER 

11 MIN. 
2 

(SEE NOTE) 

BULB 
T16 

BASE 
JEDEC GROUP 5 

No. BI4 - 38 

2*1-

D A. 

CONDUCTIVE 
GRATING 

7 
4-e 

3 
5-6 

MAX. 

5 
2- MAX. • 

  16 
DIA. 92cm-8612R2 

DIMENSIONS IN INCHES 

CENTER LINE OF BULB wl LL NOT DEVI ATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN I-1/2 INCH DIAMETER, DEVIATION FROM FLATNESS 

OF EXTERNAL SURFACE OF FACEPLATE WI LL NOT EXCEED 0.010 INCH 

FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 





2020 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 

1/6 OF E BETWEEN CATHODE AND DYNODE Not; 1/12 OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.I0 AND ANODE. 

FOCUS NG ELECTRODE ADJUSTED TO PROVIDE MAXIMUM ANODE 
ANODE CURRENT. 
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RADIO CORPORATION OF AMERICA 
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• TY 

• 

• 

• 

• 

• 

PICAL ANODE-DARK-CURRENT CHARACTERIST 
1111 1 1 1 1 1 1111 1 I 1 1 1 1111 1 1 1 1 1 1 111 1  

— LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF — 
1.--. THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH — 

— PROVIDES % OF E BETWEEN CATHODE AND DYNODE No.1; — 

I/12 OF E FOR EACH SUCCEEDING STAGE; AND 112 OF E _ 

BETWEEN DYNODE No.I0 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No. I. 
= = 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED --= 
— AT A COLOR TEMPERATURE OF 2870° K. — — — 

— DASHED PORTION INDICATES INSTABILITY. — 

— TUBE TEMPERATURE 0 25° C — 
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LUMINOUS SENSITIVITY — AMPERES/LUMEN 

92CM-8640 

RADIO CORPORATION OF AMERICA 
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EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 
MAGNETIC FIELD IS PARALLEL TO DYNODE — CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 
TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

DYNODE — No.1 — TO — CATHODE VOLTS • 150 
EACH — SUCCEEDING — STAGE VOLTS • 100 

FOCUSING—ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 

—2 

: 

—1 O 1 

MAGNETIC FIELD INTENSITY —GAUSSES 

92C111- 13136R2 

1: 

: 

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



2061 

Photomultiplier Tube 
S- II RESPONSE ELECTROSTATICALLY FOCUSED 
10- STAGE, HEAD-ON, FLAT- FACEPLATE DYNODE STAGES 

For Detection and Measurement of Nuclear Radiation and 
Other Low-Level Light Sources in Scintillation Counters 

The 2061 is electrically similar to type 6342A except for the 
following performance characteristic and that the anode lumi-
nous sensitivity and equivalent noise input ratings shown for 

the 6342A do not apply for type 2061. 

The 2061 is supplied with a medium- shell diheptal base attached 
to flexible leads to facilitate testing. After testing, the at-
tached base of the 2061 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTIC 

Minimum Pulse Heighta  0.13 V 

Pulse height is defined cis the amplitude .f the anode pulse voltage 
(referred to andcle) measured across • 100 ± 5%-kilohm eee i . tor and • 
total capacitance of 92 ± 3% pF in parallel. An •node-to-carhode volt-
age of 1130 volt_a is applied moss voltage- divider network havinr • 
1.5 5% megdhm resistor between cathode and dynode No.1, 450 t 
ohm resistors between each succeeding stege including dynode NO. 10 to 
anode. The focuning electrode ía adjuated to that value between 0% and 
60% of dynode No.1 potential ( referred to cathode) which will provide 
maximum anode current. The 662-Med photo, from an isotope of cesium 
having an atomic mass of 137 (( d 137 f and d cylindrical 2 inch x 2 
inch thallium- activated sodium- iodide acintillator 1.841(T1j type 
8D8, or equivalent are used. The scintillator is manufactured by tbe 
Harsh" Chemical. Corporation, 1945 East 97th Street, Cleveland 6, Ohio. 
The Cc 137 i ) in direct contact with the metal end of the scintillator. 
The faceplate end of the crystal is coupled to the 2061 by a coupling 
fluid sorb as DowCorning Corp., Type DC200 ( Viscosity of 100 centipoiae) 
manufactured by the DowCorning Corp., Midland, Michigan, or equivalent. 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

Pin 1- Dynode No.1 
Pin 2 - Dynodm No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11 - Arode 
Pin 12- No Connection 
Pin 13- Focusing Electrode 

'Pin 14- Photo,:athode 

DY7 D 

DY6 

DY5 DYe 
is 

DT4 

DY3 3 NC 

DY2 I G 
DY1 K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

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



I FACEPLATE_ 
SEE NOTE  1-- 

PHOTOCATHODE  - 

116 BULB 

2.5 
MIN. 

2061 

TERMINAL CONNECTIONS ( Bottom View) 

With Base Removed 

Lead 1 - Photocathode 
Lead 2 - Dynode No. 1 
Lead 3 - Dynode No. 2 
Lead 4 - Dynode No...3 
Lead 5 - Dynode No.4 
Lead 6 - Dynode No. 5 
Lead 7 - Dynode No.6 
Lead 8 - Dynode No. 7 
Lead 13 - Dynode No.8 
Lead 14 - Dynode No.9 
Lead 15 - Dynode No.10 
Lead 16 - Anode 
Lead 19 - Focus i ng Electrode 

G 
DIRECTION OF LIGHT. 
INTO END OF BULB 

DIMENSIONAL OUTLINE 

I.6B 
DI A. 

2.00 1.06 
DIA. 

4.38 
&'25 

13 FLEXIBLE LEADS MAX I.25MAX. 
.0200.005 

DIA. 

BASE 
JEDEC GROUP 5 
Hm BI4-38 

92LIA-1399 

92S-I597 

DIMENSIONS IN INCHES 

Note: Within 1.68-inch diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.010 inch from peak 
to valley. 

DATA RADIO CORPORATION OF AMERICA 

Electromc Components and Devices Harrison. N. J. 



2063 

Photomultiplier Tube 
10- STAGE, HEAD-ON FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 1.68- INCH MINIMUM-DIAMETER, FLAT,C1R-

CULAR, SEMITRANSPARENT PHOTOCATHODE ANDS- II RESPONSE 

For Use in Scintillation Counting Applications 

The 2063 is electrically similar to type 8053 except for the 
following performance characteristics and that the anode lumi-
nous sensitivity and equivalent noise input ratings shown for 

the 8053 do not apply for type 2083. 

The 2063 is supplied with a medium- shell diheptal base attached 
to flexible leads to facilitate testing. After testing, the at-
tached base of the 2063 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under cond -tions with dc supply voltade (El across a voltage 

divider provieng 1/6 of E between cathode and dynode No. I; 

I/ ,2 of E for each succeeding dynode stage; and 1/12 of E be-

tween dynode Ns. lo and anode. The forLsing electrode is ad-

justed to that value between 50% and ICO% of dynode No.1 po-

tential Irefer -edtocathodel which will providemaximum anode 
current. 

Maximum Anode Dark Cerrenta  
Minimum Pulse Height °  0.05 /.,A 

0.13 V 

4 Measured under the following conditions: Light incident on the photo-
cathode i• transmitted through s blue filter Corning C.S. No.5-58, 
polished to 1/2 ...took thickness-- Manufactured by the Corning Glosa Sorbe  
Corning. New York) iron • tungaten-fil  . lamp operated at • color 
temperature of 2870 K. The light flux incident on the filter is 10 
microlumene. The supply voltage is adjusted to obtain an anode current 
of 9 µA. Der). .... rent is measured with the light source removed. 

Pulse height is defined as the amplitude of the anode pulwe voltage 
(referred to anode) measured across . 100 t 5%-hilohm resistor and • 
total ca ace tan. e of 92 t 3% pF in parallel. An anode- to- cathode volt-
age of 1130 volts is applied across • voltage divider network having • 
1.5 t 5%--miegohm resistor between cathode and dynode No.1, 450 t 
kilohm rrr i r tort between each succeeding stage including dynode No.I0 
to anode. The focusing electrode is adjusted to that value between 
50% and 100% of dynode No.I potential ( referred to cathode) which will 
provide maximum anode current. The 662-Ke photon from an isotope of 
cesium having an atomic mass of 137 ( Cal..) andacylindrical 2 inch 
x 2 inch thallium- activated sodium- iodide acintillator Ltial(T1)] type 
8E8, or equivalent are used. This scintillmtor is manufactured by the 
Hershey Çhenicat Corporation, 1945 East 97th Street, Cleveland... Ohio. 
The Cs 13 ( is in direct contact with the metal end of the scintillator. 
The faceplate end of the crystal is coupled tonhe 2063 by a coupling 
fluid such as Dow[birning Corp., Type DC200 ( Piscoaity of 100 centipoi.e) 
manufactured by the Dow Corning Corp., Midland, Michigan, or equivalent. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harqson N l 
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BASING DIAGRAM ( Bottom View) With Base Attached 

Pin 1 - Dynode 
No. 1 

Pin 2 - Dynode 
No. 2 

Pin 3 - Dynode 
No.3 

Pin 4 - Dynode 
No.4 

Pin 5 - Dynode 
No.5 

Pin 6 - Dynode 
No.6 

Pin 7 - Dynode 
No. 7 

DY1 
DIRECTION OF RADIATION 

INTO END OF BULB 

Pin 8 - Dynode 
No.8 

Pin 9 - Dynode 
No.9 

Pin 10 - Dynode 
No.10 

Pin 11 - Anode 
Pin 12 - No 

Connection 
Pin 13 - Focus i ng 

Electrode 
Pin 14 - Photo-

cathode 

TERMINAL CONNECTIONS ( Bottom View) With Base Removed 

Lead 1 - Focus i ng DY 

Lead 3 - Photo- Dy, 

cathode 
Lead 4 - Dynode 

No. 1 DY2 
Lead 5 - Dynode Dy 

No. 2 
Lead 7 - Dynode PC 

No.3 
Lead 8 - Dynode 

No.4 
Lead 9 - Dynode 

No. 5 

FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE 

T16 BULB 

1 13 FLEXIBLE LEADS 
.020 ±.005 

DIA. 

*f5 

P 92LS-1385 

r 2.00 ± .06 
DIA. 

1.613 MIN. 
DIA. 

2.5 
MIN. 

CITIO 

Leed 11 - Dynode 
No.6 

Lead 13- Dynode 
No. 7 

"7 Lead 14 - Dynode 
No.8 

DV(' 
Lead 15— Dynode 

9 
Lead 17 - Dflode 

No.10 
Lead 19 - Arode 

DIMENS IONAL OUTLINE 

4.33 
..25 

1.25 MAX. 

BASE 
JEDEC GROUP 5 

No.B14- 38 

92LM -1575 

DIMENSIONS IN INCHES 

Moto: Nithin 1.6R- inch di•meter, devi tio from f I atnesa of external sur fare 
of faceplate will not exceed 0.010 inch from peak to valley. 

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



2064 

Photomultiplier Tube 
P0- STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 2.59- INCH MINIMUM-DIAMETER, F_AT, CIR-

CULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

For Use in Scintillation Counting Applications 

The 20614 is identical to type 8054 in all respects except that 
it is supplied with a medium- shell diheptal base attached to 
flexible leads to facilitate testing. After testing, the at-
tached base should be removed prior to installing the 2064 in 

a given system. 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

Pin 1- Dynode No.: 
Pin 2- Dynode No.: 
Pin 3- Dynode No.'. 
Pin 4 - Ehenode No.4 
Pin 5 - Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.b 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- No Connection 
Pin 13- Focusing Electrode 
Pin 14 - Photocathoce 

Dr2 I 4 G 
DTI IS 

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.5 
Lead 11- Dynode No.5 
Lead 13 - Eynode No.7 
Lead 14 - Dynode No.8 
Lead 15 - Eynode No.) 
Lead 17 - Eynode 
Lead 19- Anode 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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2064 

DIMENSIONAL OUTLINE 

 3.00 ± 06   
DIA. 

PHOTOCATHOOE 

1.09 

.124 
BULB 

2.00 
±.08 
DIA. 

13 FLEXIBLE LEADS 
.020 X.005 

DIA. 

25 
MIN. 

2.59 MIN. 
DIA. 

FACEPLATE 
(SEE NOTE) 
— 

.75 R. 
D 

473 
125 

1.25 MAX. 

BASE 
JEDEC GROUPS 

N o. B14-38 

921..M- 15711I 

DIMENSIONS IN INCHES 

Note: Within 2.59—inch diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.010 inch from peak 
to valley. 

DATA RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N.1 



2064B 

Photomultiplier Tube 
10- STAGE, HEAD-ON, FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-

TYPE DYNODE STRUCTURE, 2.59- INCH MINIMUM-DIAMETER, FLAT, CIR-

CULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

For Use in Scintillation Counting Applications 

The 20648 is electrically similar to type 8054 except for the 

following performance charact eristics and that the anode lumi-

nous sensitivity and equivalent noise input ratings shown for 

the 8054 do not apply for type 20648. 

The 20646 ix supplied wi th a medium- shell diheptal base attached 

to flexible leads to facilitate testing. After testing, the at-

tached baseof the 20648 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with dc supply voltage 1E) across a , oltage 

divider providing 1/6 of E between cathode and dynode No.I; 

1/12 of E for each succeeding dynode stage; and 1/12 of E be-

tween dynode NO. 10 and anode. The focusing electrode is ad-

justed to that value between 50% and 100% of dynode-Nc.I po-

tential ( referred to cathode) which will provide maximum anode 
current. 

Maximum Anode Dark Cprrenta  0.05 µA 

Minimum Pulse Height °  0.18 V 

a Measured under the following conditions: Light incident on the photo-
cathode is transmitted through a blue filter ( Corning C.S. No.5-58, 
polished to 1/2 stock thickness— Manufactured by the Corning Glass Work., 
Corning, New York) from • tungsten- filament lamp operated at a color 
temperature of 28700 K. The light flux incident onthe filter is 10 
microlumens. The supply voltage is adjusteu to obtain an anode current 
of 9 µA. Dark current is measured with th, light source removed. 

Pulse height i defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across a 100 t 5%-kilohm resistor and a 
total capacitance of 92 t 3% pF in parallel. An anode-to-crthode volt-
ere of 113C volts is applied across • voltuge-divider network havinr 
1.5 t 5%-megohm resistor between cathode and dynode No.1, 450 t 5%.kil-
ohm  ' or• between each succeedi ng st age including dynode No.10 to 
anode. The focusing electrode is adjusted to that value b eeeee n 50% 
and 100%ofdynode No.1 potential ( referred to cathode) which will provide 
maximum anode current. The 662-KeV photoo from an isotope of cesium 
heving an atomic muse o f 137 ( Cit1377 and • cylindrical 3 inch x3 
inch thalli um- nctivated sodium- iodide scintilletor INIIIIT1)) type 
I2Al2, or equivalent are used. This scintillator is manufnctured by 
the Harahan Cb4mical Corporation, 1945 East 97th Street, Cleveland 6, 
Ohio. The Cstf. in in direct contact with the metal end of the scin-
till•tor. The faceplate end of the crystal is cou led to the 2064D by 
• coupling fluid such as Dow Corning Corp., Type DC200 ( Viscosity of 
100 centipoise) manufnctured by the Dow Corning Corp., Midland, Michig., 
or equivalent. 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. I. 
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6-66 



206413 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3— Dynode No.3 
Pin 4- Dynode No.4 
Pin 5 - D)node No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- No Connection 
Pln 13- Focusing Elect rode 
Pin 14- Photocathode 

DY2 14 o 
DV' 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.5 
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 

057 

Dye 

`63 

DYK:e 

92LS-1385 

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



2064B 

DIMENSIONAL OUTLINE 

PHOTOCATHODE 

1.9 

1.09 

J24 
BULB 

2.00 
t.06 
DIA. 

  3.00 t 06   
DIA. 

13 FLEXIBLE LEADS 
.020 ±.005 

DIA. 

2.5 

1FACEPLATE (SEE NOTE) 
------

—D 

4.73 
t25 

1.25 MAX. 

BASE 
JEDEC GROUP 5 

No. B14-38 

92LH-157411 

DIMENSIONS IN INCHES 

Note: Within 2.59-inch diameter, deviatIon from flatness of ex-
ternal surface of faceplate wi 11 not exceed 0.010 inch from peak 
to valley. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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2065 

Photomultiplier Tube 
10- STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING VENETIAN-BLIND-

TYPE DYNODE STRUCTURE, 4.38-INCH MINIMUM DIAMETER. FLAT, 
CIRCULAR. SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

For Use in Scintillation Counting Applications 

The 2065 is electrically siai/ar to type 8055 except for the 
following performance charact eristics and that the anode 
luminous sensitivity and equivalent noise input ratings 

shown for the 8055 do not apply for type 2065. 

The 2065 is supplied with a medium- shell diheptal base attached 
to flexible leads to facilitate testing. After testing, the 
attached base of the 2065 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under cond.tions with dc supply voltage ( El across a voltage 

divider providing 1/6 of E between cathode and dynode 4o. I; 1/12 

of E for each succeeding dynode stage; and 1112 of E between 

dynode No.I0 and anode. The focusing electrode is adjLsted to 

that value between 50% and 100% of dynode-No.I potential ( re-

ferred to oathDdel which will provide maximum anode ctrrent. 

Maximum Anode Dark Curenta  0.05 mA 
Minimum Pulse Height 0.13 V 

a Measured under the following conditions: Light incident on the photo-
cathode ii transmitted through • blue fidter ( Corning C.5. No.5-58, 
polished to 1/2 stock thickness — Manufactured by the Corning Glass 
Works, Corning. New York) from • tungsten- filament lamp operated at • 
color temperature of 2870° K. The light flux incident on the titter is 
10 microlumens The supply voltage is adjusted to obtain an anode cur-
rent of 9 ah. Dark current is measured with the light source removed. 

Pulse height ia defined as the amplitude of the anode pulse voltage 
(referred to triode) measured across it 100 t 5%-kilohm res istor and a 
total capacitance of 92 t 3% pF in parallel. An onode-to-cdth.de volt-
age of 1130 voice is applied across • voltage- divider network having • 
1.5 o 5%-megoha resistor between cathode soif dynode No.1, 450 t 5%- k11-
ohm resistors between each succeeding stage including dynmde No.10 to 
anode. The focusing electrode is adjustmd to that value between 50% 
and 100% of dynode No.I potential ( referred to cathode/ whichwill 
provide maximum anode current. The 662-KgV photon from an imotope of 
cesium having an atomic mass of 137 ( Cal., / and • cylinihrica! 3inch it 
3 inch tIsallium-activated sodiumviodide scintillator LIValt71/1 type 
12Al2, or equivalent are used. This sciutillator is mansfattured by 
Kershaw Chemical Corporation, 1945 East 91th Street, Cleveland b, Ohio. 
The Cs137 is in direct contact with the mmtal end of the acincillator. 
The faceplate end of the crystal is coo Led to the 2065 be a coupling 
fluid suck as Dow Corning Corp., Type DC200 ( Viscosity of 100 centipoiset 
manufactured by the Dow Corning Corp., Midland, Michigan, or equivalent. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Morrison. N. J. 
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2065 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- No Connection 
Pin 13- Focusing Electrode 
Pin 14- Photocathode 

DY2 
GYI K 

DIRECTION OF RADIATION. 
INTO END OF BULB 

TERMINAL CONNECTIONS ( Bottom View) 

With Base Removed 

Lead 1- Focusing Electrode ors 
Lead 3- Photocathode 
Lead 4- Dynode No.1 
Lead 5- Dynode No.2 
Lead 7- Dynode No.3 or2 
Lead 8- Dynode No.4 
Lead 9- Dynode No.5 
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 

Dr, 

DY3 
DY 

006 

OY7 

Dye 

9 

AO 

9243-1385 

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



2065 

DIMENSIONAL OUTLINE 

  5.25.06 (HA. 
FACEPLATE 
(SEE NOTE), .. 

  4.38 MIN. DIA PHOTO-
CATHODE 

3.50 
6.19 

1.97 

3. 

5 R 

/ 

J42 BULB 

2.00 ± .06 DIA. 

.75R  

13 FLEXIB...E 
LEADS 

.020 6 . 005 DIA. 

2.5 
MIN. 

275 MAX. DIA. 

5.87 
6.25 

BASE 
JEDEC GROUP 5 

••— No. 814-3e 

DIMENSIONS II INCHES 

92LM-134I 

Note: Within 4.38-inch diameter, deviation from flatneLs of ex-

ternal surface of faceplate will not exceed 0.010 inch from 

peak to valley. 

0 RADIO CORPORATION OF AMERICA 
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4401 

Image Orthicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Low- Light- Level Color Pickup. The 4401 is Unilat-
erally Interchangeable with Types 5620, 6474, and 7513. 

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 pef 

Spectral Response  S-10 
Wavelength of Maximum Response  4500 t 300 angstroms 
Photocathoae, Semitransparent: 
Rectangular image ( 4 x 3 aspect rato): 

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 valwe. The 
corresponding electron image on the targeY 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 isessentially parallel to 

the planepassing through centec of face-

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" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil Length  15/16" 
Photocathode Distance Inside End of Focusing Coil . . . 1/2" 
Operating Position See Operating Considerations 
Weight ( Approx  1 lb 6 oz 
Shoulder Base   !eyed Jumbo Annular 7-Pin 

BOTTOM VIEW' 

Pin 1 - Grid No.6 
Pin 2 - Photocathode 
Pin 3-Internal Connec-

tion--Do Not Use 
Pin 4 - Internal Connec-

tion--Do Not Use 

L See Paiing diagram on next page. 

Pin 5- Grid No.5 

Pin 6- Target 

Pin 7- Internal Connec-
tion--Da Not Use 

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

DATA I 
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4401 

  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-

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 
Pir 11- Internal Connec-

tion--Do Not Use 
Pin 12- Grid No.1 
Pin 13- Cathode 
Pin 14- Heater V 

WHITE INDEX LINE 
ON FACE 

Maximum and Minimum Ratings, Abs 

PHOTOCATHODE: 
Vol age   -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 
Nege.ive 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 eS DYNODE-No.1 VOLTAGE   350 max. volts 
GRID-Nc.1 VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 125 max. volts 
Heater positive with respect tocathode • 10 max. volts 

ANODE SUPPLY VOLTAGE.   1500 max. volts 
VOLTAGE PER MULTIPLIER STAGE  500 max. volts 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

olute—Naximum Values: 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 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 Voltage*  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-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 Çenter 

of Focusing Coil °   75 gausses 
Field Strength of Alignment Coil. 0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operation and 
with picture highlights at the "knee" of the = con-
Panying Basic-Light-Transfer-Characteristic Curve 

Win. Average Wax. 

Cathode Radiant Sensitivity 
at 4500 angstroms   - 0.03 - ma/mw 

Anode Current (DC)   _ 40 _ Pa 
Signal-Output Current 

(Peak-tc-peak)   10. 25 50 ma 
Ratio of Peak-to-Peak High-

light 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 of large-
area black to large-area 
white) '   28 35 - % 

e Ratio of dynode voltages Is shown order Typical Operation. 

* Normal setting of target voltage is + 2 volts from target cutoff. The 
Á target upply voltage should be adjustable from -1 to + 5 volts. 

* Adjust to give the most uniformly shaded picture near maximum signal. 

à Direction of current should be such that a north-seeking pole is 
attracted to the image end of the focusing coil, with the -indicator 
located outside of and at the image end of the focusing coll. 

4 measured with amplifier having flat frequency response. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4401 

OPERATING CONSIDERATIONS 

The operating position of the 4401 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 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 200 with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Photosensitive Device having S- I0 Response 

is shown at the front of this Section 

BASIC LIGHT-TRANSFER CHARACTERISTIC 

a 

3 2 

5 10 
• 

ILLUMINATION: TUNGSTEN LIGHT, DAY 
LIGHT, OR WH TE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS 

6 
F-
2 4 

2 

Z 1 

a 
o 

4 

a. 
2 

0.1 
2 4 6 6 2 4 6 111 2 4 6 6 2 4 6 6 

0.0001 0.001 001 0.1 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 

92CS—I0676 
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4401 

1.135 -.025 1  DIA.  11. -.02S  

±.12 

7 

.425" 
i.025" 

.040" 
1.002" DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20* 
±.25» 

zoo» 
CAA. 

SMALL-SHELL 
DtHEPTAL 

14- PIN BASE 
JEDEC GROUPS, 
No 814-45 

315.5*i lo 
.093"t.003" 

DIA. 

ENLARGED BOTTOM VIEW  

92CM-8293R3 

DETAIL or BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA .15 FLAT /// 1.315'f""s" 

LIEM"R.MAx. 

SEE NOTE I 

.25"43' 

NOTE I: DOTTED AR -EA IS FLAT 

OR EXTENDS TOWARD DIHEPTAL-

BASE ENDOF TUBE BY0.0NO . MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIOMS 3ETWEEN 

PINS AS WELL AS ECCENTRICITY 

OF NECK CYLINDER WITH RESPECT 
TO PPOTOCATHODE CYLINDER ARE 

HELD TO TOLERANCES SUCH THAT 

PINS AND NECK CYL,NDER WILL 

FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 

OF 0.065" t 0.001" AND 

DIE HOLE HAVING DIAMETER 
OF 0.150" t 0.001". ALL 

F0LES HAVE DEPTHOF0.265 . 

t 0.001". THE SIK 0.065" 

HIRES 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" t 0.001", CEN-

IERED BETWEEN PIN HOLES 

TO BEAR AGAINST FLAT AREAS 

OF BASE. 

c. RIM EXTENDINGOJT AMINIMUM 

OF O. 125" FRDM 2.812" 
DIAMETER AND HAVING HEIGHT 

OF 0.126" t 0.30i". 

d. NECK-CYLINDER CLEARANCE 

HOLE HAVING DIAMETER OF 

2.200 . ± 0.001 . . 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4401 

SQUARE-WAVE-RESPONSE CHARACTERISTIC 

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. 
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4401V1  

Image Orthicon 
MAGNETIC FOCUS S- I0 RESPONSE MAGNETIC DEFLECTION 

For _ow-Light-Level Black-and-White Pickup 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 101 volts 
Current at 5.3 volts  0.6 amp 

Direct In*.erelectrode Capacitance: 
Anode to all other electrodes   12 pf 

Spectral Response  S-10 
Wavelength of Maximum Response  4500000 angstroms 
Photocathode, Semitransparent: 
Rectanplar 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 sathat its maximum diagonal 

does not exceed the specified value. The correspond-

ing electron image on the target should have a size such 

that 1-he corners of the rectangle just toucn the target 

ring. 

Orientation   Proper orientation is obtain-

ed when the vertical scan is essentially parallel to the 

plane passinp through center o faceplate and pin 7 of the 
shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  20" t0.25" 
Greatest Diameter of Bulb 3  00" t0.06" 
tenimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
Operating Position See Operat:ng Considerations 
Weight ( Approx  j  1.4. lbs 
Shoulder Base   Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW• 
Pin 5- Grid No.5 

Pin 6- Target 

Pin 7- Do Not Use 

Pin 1- Grid No.6 
Pin 2- Photocathode 
Pin 3 -Do Not Use 
Pin 4- Do Not Use 

à see naehng diagram on next page. 

RADIO CORPORATION OF AMERICA 
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4401V1 

End Bas-  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.B14-45) 

BOTTOM VIEW 
DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 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 
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—Naxzmum Values: 

Photocathode: 

Voltage   -550 max. volts 
Illumination  

Operating Temperature: 
Of any part of bulb   
Of bulb at large end of tube 

(Target section)  35 min. oC 
Temperattire Difference: 

Between target section any 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-Nc.2 6, 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 

50 max. fc 

50 max. °C 

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

Photocathode Voltage ( Image Focus). . . -400 to -54C volts 
Grid-No.6 Voltage ( Accelerator) — 

Approx. 75% cf photocathode voltage . -300 to -40b volts 
Target-Cutoff \fflltageb  -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 Voltagec  225 to330 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   60C volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   100) volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   125) volts 
Minimum Peak-to-Peak Blanking Voltage . 5 volts 
Field Streugth at Center 

of Focusing Could   75 gausses 
Fie'd Strength of Alignment Coil   Ote3 gausses 

Performance Data: 

With eondations shown under Typical Operation and 
with ticture highlights at the "knee" of the ac,,om-
Ponying Has ic-Light-Transfe r-Cho rat terz st lc Curve 

Typ. Max. 

Cathcde Radiant Sensitivity 
at 4500 angstroms   0.05 a/w 

Anode Current ( DC)  40 pa 

Signal-Output Current 
(Peak-te-peak)  10 15 35 µa 

Ratio of Feak-to-Peak High-
light Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   35:1 40:1 

Photocathode Illumination 
at 2570cK Required to 
Reach " Fnee" of Light-
Transfer Characteristic   - 0.005 0.006 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)°   35 60 - 

a Ratio of dynwde voltages is shown under Typical Operation. 

ra7et sn,t,Vy °Ve;gts=r0 i --esd'iov:U:,:rofmrotmar2;'tcouo5"v.ol volt s. 

C Adjust to give the most uniformly snaded picture near maximum signal. 

d Direction of current should be such that a north—seeking pole is 
indicator I ta the image end of the focusing coil, with the  

located outside of and at the image end of the focusing coil. 

e Measured witn amplifier having flat frequency response. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I0 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N J. 3-64 
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m-3.004.06-1 ..,015 
1 DIA. f'135 -.025 

2.56 
±.I2 

4.002 DA. 
6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

15.20 

4.25 

2.00 4.06 

BASE 
JEDEC GROUPS, 

No. BI4 - 45 

ENLARGED BOTTOM VIEW  
C. Rim extending out a minimum 

of 0.125" from 2.812" 

diameter and having height 
DIMENSIONS IN INCHES of 0.126" ± 0.001". 

SEE NOTE I 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED ' R.rvim 
AREA IS FLAT / 

/ 1.185 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 between 

pins as well as eccentricity 

of neck cylinder with respect 

to photocathode cylinder are 

held to tolerances such that 

pins and neck cylinder wi II 

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 I 

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 

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. 

92CM- 8293R3 

A. Neck-cylinder clearance 

hole having diameter of 

2.200" ± 0.001". 

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



4414/7611 

mage Orthicon 
1. MAGNETIC FOCUS MAGNETIC DEFLECTION 

HIGH SENSITIVITY 

For Outdoor and Studio Pickup. The 4414/7611 isUnilat-
erally Interchangeable with Types 5820,5820A, and 7611a. 

DATA 

e 

• 

• 

e 

e 

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 . . 1> pf 

Spectral Response  S-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: 
Rectangtiar image ( 4 x 3 aspect ratio): 
Usefa sire of  1.8" max. diagonal 

Note: The size of the optical image focused on the pho-
tocatKode should be adjusted so that its maximum diag-

onal does not exceed the specified value. The corres-

ponding electron image on the target should have a size 

such hat the corners of the rectangle just touch the 

target ring. 
Orientation of. .Proper or.entation is obtaired when the 

vertical scan is essentially parallel to 

the plane passing through center of face-

plate and pin 7 of the shosIder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Wnimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Fecusing-Coil Length  10" 
A'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.other position whe-e the axis of the tube with 

the base up makes anangle of less than 20° with the 

vertical. 
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- Do Not Use 
Pin 4- Do Not Use 

See basing diagram on next page. 

Pin 5- Grid No.5 
Pin 6- Target 
Pin 7- Do Not Use 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4414/7611 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.814-45) 

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 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11- 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 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. oc 
Of bqlb 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. oc 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts • Negative value  10 max. volts 
GRID4io.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: 

125 max. volts 
Positive-bias value   0 max. volts III> 
Negative-bias value   

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 Ill>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 
Electron Tube Division Harrison, N. J. 
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Target Cutoff Voltagec  -3 to 1 volts 
Grid-No.5 Voltage ( Decelerator)   Oto/25 volts 
Grid-No.4 Voltage ( Beam Focus)  140 to 180 volts 
Grid-No.3 Voltaged  225 t0330 volts 
Grid-No.2 & Dynode-No.1 Voltage   300- volts 
Grid-No.1 Voltage for Picture Cutoff. . -45 to - 115 volts 
Dynode-No.2 Votage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Vo.tage   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 Coil°   75 gausses 
Field Strength of Alignment Coil   0 to 3 gausses 

Performance Data:f 

With conditions shown underTypical Operating Val-
ues and with camera lens set to bring the picture 
highlights one stop above the Nmee"ofthe accom-
panying Basic Light- Transfer-Characteristic Curve 

Nin. 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 2L µa 
Ratio of Peak-to-Peak High-

1 ight Video-Signal Current 
to Me Noise Current for 
Bandwidth of 4.5 Mc   35:1 - - 

Photocathode Illumination 
at 2870° K Required to 
Bring Picture Highlights 
One Stop Above " Knee" e 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 e white)g   

Uniformity: 35 - - % 
Ratio of Shading ( Back-

ground) Signal to High-
light Signal   - 0.12 0.15 

Variation of Highlight 
Signal ( Per cent of 
maximum highlight signal)h. - 20 25 % 

• 
e RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. 6-63 



4414/7611 

The 6014/7611 when operated within the temperature rangeof55° to 450 C 
is unilaterally interchangeable with types 5820.5820A. and 7611. 

b Synode—voltage values are shown under TyPical Operating Values. 

C Normal setting of targetvoltagelsk2 volts from target cutoff. The tar— 
get supply voltage should be adjustable from —a to 5 volts. 

d Adjust to give the most uniformly shaded picture near maximum signal. 

e Direction of current should be such that a north—seeking pole is attracted 
to the image end of the focusing coil, with the indicator located out— 
side of and at the image end of the focusing coil. 

with Xx16/7617 operated in properly adjusted RCA TK-51 camera. 

g Measured with amplifier haying flat frequency response. 

h Variation of response over scanned area. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I0 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 
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4414/7611 

3.005.06 
DIA. 

e 38.5°510 

• 

.425 

.040 
5.002 DIY... 

6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

15.20 

±.25 

2X 5.06 

BASE 
JEDEC GROUPS, 
Ne B14-45 

093 rece.03 

ENLARGED BOTTOM VIEW  

ALL DIMENSIONS IN INCHES 

92Cm-13293R3 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 1.31 , 
AREA IS FLAT / 

,/ 1.185 R.mAx. 

25 43' 

SEE NOTE I .5 MIN. 

NOTE DOTTED AREA IS FLAT 

OR EXTENDS TOWARD CIHEPTAL-
BASE ENO OF TUBE BY 0.060" MAX. 

ANNULAR- BASE GAUGE 

ANGJLAR VARIATIONSBEFWEEN PINS 

AS WELL AS ECCENTRICITY OF NECK 
CYLINDER WITH RESPECT TO PHOTO-

CATHODE CYLINDER ARE HELD TO 

TOLERANCES SUCH THAT P, NS AND 

NECK CYLINDER WILL FIT FLAT-

PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 

OF 0.065" t 0.00 I.' AND ONE 

HOLE HAVING DIAMETER OF 

0.150" t 0.001". ALL HOLES 

HAVE DEPTH OF 0.265" t 

0.0CI". THE SIX 0.065" 

HOLES ARE ENLARGED BY 45° 

TAPER TO DEPTH OF C.047". 

ALL HOLES ARE SPACED AT 
ANGLES OF 51 °26 t 5, ON 

C IRCLE DIAMETER OF 2.500" 

t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 

0.157" t 0.001", CENTERED 

BETWEEN PIN HOLES TO BEAR 

AGAY XST FLAT AREAS OF BASE. 

C. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM2.E12" 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 
Electron Tube Division Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION* 
LIGHT, 

FOR SMALL 

TUNGSTEN 
OR WHITE 

—AREA 
FLUORESCENT. 
HIGHLIGHTS. 

L GHT, DAY— 

2 4 6 6 2 46 d 2 4 6 6 
0.0001 0.001 001 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 

92C 5-7296R 2 
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Image Orthicons 

• 

• 

• 

• 

• 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Color Pickup at Light Levels of Studios Equipped 
for Black-and-White Pickup. Two 44I5's for the Red and 
Green Channels and One 4416 for the Blue Channel are 
Supplied as a Specially Selected Set having High Sensi-
tivity for Simultaneous- Pickup Color TV Cameras. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelec7rode Capacitance: 
Anode to all other electrodes   12 µµf 

Maximum Target-to-Mesh Spacing  0.0008 inch 
Photocathode, Semitransparent: 
Response: 
Type 4415   S10 
Type 4416   Sil 

Wavelength of maximum response: 
Type 4415   4500 ± 300 angstroms 
Type 4416   4400 ± 500 ang3troms 

Rectangularimage(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 , pecified 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 cf. .Proper orientation i s obtained when the 

vertical scan is essentially parallel to the plane 

passing through center of faceplate and pin 7 of the 

shoulder base. The horizontal an vertical scan should 

start at the corner of the raster nearest pin 6 of 
the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diarrete- of Bulb   3.00" ± 0.06" 
Minimum Deflectipg-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Lepgth  10" 
Alignment Coil: 

Length  15/16" 
Position on neck. .Centerline of coil located 8.5" from the 

flat area of she jumbo annular base 
Photocathode Dis:ance Inside End of Focusing Coil . . . 1/2" 

1.0 Operating Position  Weight ( Approx  ) See Operattag Constcierattons 
1 lb 6 oz 

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

DATA I 
5-61 
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Shoulder Base Keyed Jumbo Annular 7-Pin 

Pin 1- Grid No.6 Pin 5- Grid No.5 
Pin 2- Photocathode 
Pin 3- Internal Connec- Pin 6- Target 

tion—Do Not Use 
Pin 4- Internal Connec- Pin 7- Internal Connec-

tion—Do Not Use tion--DoNotUse 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.814-45) 

BOTTOM VIEW 

BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Grid No.4, 

Field-Mesh Grid 
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 suppressor grid connected to the cathode, 
end the field-mesh grid connected to grid No.*, are intentionally 
without numbers to avoid upsetting industry practice of associating 
lunctional camera control knobs with specific grid numbers. For 
example, beam- focus control is generally associated with knob 
identified as G4 (grid m0.4). 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

PHOTOCATHODE: 
Voltage  -550 max. volts 
Illumination   50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb  50 max. 
Of bulb at large end of tube 

(Image section)   35 min. 
TEMPERATURE DIFFERENCE: 

Between image section and any part 
of bulb hotter than image 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.5 VOLTAGE  150 max. . volts 
GRID-No.4 VOLTAGE  300 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 

oc 

oc 

RADIO CORPORATION OF AMERICA 
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GRID-No.2 e. 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: 
Heaternegativewith 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 Voltagec   -3 to + 1 volts 
Grid-No.5 Voltage ( Decelerator)  Oto 125 volts 
Grid-No.4 Voltage ( Beam focus) b  140to180 volts 
Grid-No.3 Voltaged   225to330 volts 
Grid-No.2 a Dynode-No.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.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Target-Temperature Range   35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage.   5 vol ts 
Field Strength at Center of Focusing Coil°  75 gausses 
Field Strength of Al ignment 

Coil ( Approx.)   0 to 3 gausses 

Performance Data: 

With conditions shown under TyPical Operating 
Values and with pscture highlights at the 
"knee" of the light- transfer characteristic 

Win. Average Max. 

Type 4415: 

Cathode Radiant Sensitivity 
at 4500 angstroms  

Signal-Output Current 
(Peak-to-Peak)   4 

Ratio of Peak-to-Peak Highlight 
Video-SigralCurrent to RMSNoise 
Current forBandwidthof4.5 Mc. . 30:1 

0.028 

37:1 

- ma/mw 

30 ma 

Type 4416: 

Cathode Radiant Sensitivity 
at 4400 angstroms  - 0.04 - ma/mw 

Signal-Output Current 
(Peak-to-Peak)   4 - 30 ma 41, Ratio of Peak-to-Peak High-
light Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc 301. 37:1 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4415, 4416 

a Ratio of dynode voltages is shown under Typical Operating Values. 

Within this range, the actual focusing-voltage value will not differ 
by more than 2% from that for any other tube when all other operating 
conditions are held constant, i.e., when different tubes are operated 
in the same camera with the same deflecting yoke, with fixed focusing-
field current, with grid-No.6 voltage at a fixed percentage of the 
p.lotocatnode voltage, and with all other voltages held constant. 

Normal setting of target voltage is . 2 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 should be such that a north-seeking pole is 
attracted to the image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

d 

e 

OPERATING CONSIDERATIONS 

The operating position of these types should preferably 

be such that any loose particles in the neck of the tubes will 

not fall down and strike or become lodged on the target. 

The-efore, 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 

chalnel, cameras employing the4415-4416 set will have greatly 

increased overall sensitivity. Color reproduction will also 

be excellent. With a lens opening of f/8, the set is capable 

of producing high-gualitycolorpictureswhenscenesilluminated 

by incandescent light provide scene- luminance levels of 

approximately 100 footlamberts. 

INSTALLATION PRECAUTION 

The 4416 has S-Il response and is specifically intended 

for use in the blue channel. Its sensitivity to blue light 

is yearly twice that of the 4415.s. However, its low green 

response and negligible red response restrict its use to this 

channel only. Eitherof 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 S- I0 OR S- II RESPONSE 

are shown at front of this Section 

RADIO CORPORATION OF AMERICA 
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0,125" 
4.025" 

.040" 
4.002" 01A. 

6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

15.20' 

±.25 

2eldt.c4" 
DIA. 

SMALL-SHELL 
D'HEPTAL 

14- PIN BASE 
JUICE GROUP 5, 
Na 614-45 

2.500"DIA. 

38.5'4 100 

ENLARGED BOTTOM VIEW 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

GROSS- HATCHED 
AREA IS FLAT /1.315"R.M1N.  

I.185"R.MAX. 

SEE NOTE I %5"MIN. 

NOTE I: DOTTEDAREAIS FLAT OR 

EXTENDS TOWARD DIHEPTAL-BASE 

END OF 1UBE BY 0.060" MAX. 

ANNULAR-BASE GAUGE 

ANNuLAP 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 
0.15o" ± 0.001". ALL HOLES 

HAVEOEPTH OF 0.265"±0.001". 

THE SIX 0.065" HOLES ARE 

ENLMRGED BY 45 ° TAPER TO 

DEPTH OF 0.047". ALL HOLES 

ARE SPACED AT ANGLES OF 

51 °26 ± 5, ON CIRCLE DIAM-

ETER OF 2.500" ± 0.001". 

b. SEVEN STOPSHAVINGHEIGHT OF 

0.187" ± 0.001", CENTERED 

BETWEEN PIN HOLES, TO BEAR 

.093..4.003" AGAP4ST 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-CYLINDER CLEARANCE 

HOLE HAVING DIAMETER OF 

2.2CO" ± 0.001". 92GM-10154RI 

RADIO CORPORATION OF AMERICA 
Electrcm Tube Divisior Harrison, N. J. 
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Multiplier Phototube 
S- II RESPONSE 

"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Rad-
iation and Other Low- Level Light Sources in 
Industrial, Military, and Missile Applicatiois 

DATA 

General: 

Spectral Resporm3e  S-11 
Wavelength cf Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Flat, Circular 
Minimum area  1.2 sq. in. 
Minimum d:ameter  1.24" 

Window Lime Glass ( Corning,' No.0080), or equivalent 
Index of refraction 1  51 

Dynode Material   Cesium-Antimony 
Direct Inte-electrode Capacitances ( Approx.): 

Anode to dynode No.10   4 pf 
Anode to MI other electrodes   7 pf 

Maximum Overall Length ( Excluding flexibleleads) . . . 3.91" 
Maximum Diameter  1.56" 
Operating Position  Any 
Weight ( Approx  )  2 oz 
Bulb  112 
Magnetic Shield   
Base  Special 
Terminal Diagram: BOTTOM VIEW 

Lead 1- Dynode No.1 
Lead 2- Dynode No.3 
Lead 3- Dynode No.5 
Lead 4 - Dynode No.7 
Lead 5- Dynode No.9 
Lead 6- Anode 
Lead 7- Dynode No.10 
Lead 8 - Dynode No.8 
Lead 9- Dynode No.6 
Lead VD- Dynode No.4 
Lead 11- Dynode No.2 
Lead 13- Photocathode 

DIRECTION OF RADIATION. 
INTO END OF BULB 

Maximum Ratings, Absolute-Maximum Values: 

DC SUPPLY VOLTAGE BETWEEN ANODE 
CATHODE . . . . . . . . .  1250 max. volts 

DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE . . . . . . . .  250 max. volts 

DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ...... . . . .  200 max. volts 

DC SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE   300 max. volts 

RADIO CORPORATION OF AMERICA DATA I 
Electronic Components and Devices Harrison, N. J. 8-63 
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AVERAGE ANODE CURRENT c. . 0.75 max. ma 
AMBIENT TEMPERATURE . . .. 75 max. oc 

Characteristics Range Values for Equipment Design: 

Urder conditions with dcsupply voltage lEl across a volt-

age divider providing 1/6 of E between cathode and dynode 

No.1; 1/12 of E for each succeeding dynodestage; and 1/12 

of E between dynode No.10 and anode. 

Msth E = l000 volts (Except as noted) 

Mtn. Typ. Max. • Sensitivity: 
Radiant, at 4400 
angstroms . . . . - 2.2 x 104 - a/w 

Cathode radiant, 
at 4400 angstroms - 0.036 - a/w 

Luminous: 
At 0 cpsd . . . . 10 27 300 a/1m e 
With dynode No.10 

as output 
electrode. . . - 16 - a/lm 

Cathode luminous:  
With tungsten 

light sourcef . 3 x 10-5 4.5 x10-5 - a/lm 
With blue 

light sourcego" 2.8 x 10-8 - - a 
Current Amplification - 6 x 105 
Equivalent Anode-
Dark-Current Input 
at a luminous 
sensitivity of 
20 a/lm:k*J. . . . - 8 s lo-10 2.5 x 10-9 lm 

Equivalent Noise 
input k   - 4 x 10-12 1.7 x 10-11 lm 

Dark Current to Any 
Electrode Except 
Anode at 25° C . . - - 7.5 x10-7 a 0 

With E = 750 volts (Except as noted) 

Min. Ty. Max. 

• 

Sensitivity: 
Radiant, at 4400 
angstroms. . . . - 2.2 x 103 - a/w 
Cathode radiant, 

at 4400 
angstroms . . . - 0.036 - a/w II> 

Luminous: 
A: 0 cpsd . . . - 2.7 - a/lm 
With dynode  

No.10 as 
output 
electrode°. . - 1.6 a/lm e 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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411,Cathode Luminous: 
With tungsten 

li ght source! . . 
Withblue 

light sourceg ," . 
Current Amplification 

2)P. Max. 

3 x 10-5 4.5 x 10-5 - e/IM 

2.8 x 10-8 a 
6 x104 

a Made by Corning Glass Works, Corning, New York. 

• b magnetic shielding material inthe form of foil ortape as available from 
The Magnetic Shield Division, Perfection mica Company,.1829 Civ ,c Opera 
Building, 20 North Wacker Drive, Chicago 6, Illinois, or equivelent. 

C Averaged over any interval of SO seconds maximum. 

d under the following conditions: The light source isa tungsten- Filament 
lamp having a lime-glass envelope. It is operated at a color tempera-
ture of 28780 K and a light input of 10 microlumens is used. 

e Afl output current of opposite polarity to tmat obtained at the anode may 
be provided by using dynode No.I0 asthe output electrode. With thisar-

Ill, rangement, the load is connected iv the dynode- No. 10 circuit and taie anode 
serves only as collector, The curves shown in the accompanying Typical 
Anode Charactertstics curve, do not apply when dynode No.I0 is used as 
the output electrode. 

Under the following conditions: The light pource is atungsten-filament 
lamp having a lime-glass envelope. It is operated at a co' or tempera-
tore of 28700 a. The value of light flux is D.01 lumen and 2n0 volts are 
applied bet«een cathode and all other electrodes connected as anode. 

g Under the following conditions: light incident on the cathode is trans-
mitted through a blue filter ( Corning C.S. No.5-58, Glass Cody No.51IS 
polished to 1/2 Stock thickness— Manufactured by the Corning Glais Works, 
Corning, New York) froma tungsten- filament lampoperated at acelor ter, 
perature 28700 K. The value of light flux incident on the ' ilter is 
0.01 lumen and 200 volts are applied between cathode and aliother elec-
trodes connected as anode. 

At atube temperature of 210 C. Dark current may be reduced by use of a 
refrigerant. 

For maximum sional-to-noise ratio, operation with a supply voltage ( E) 
below 1000 volis is recommende0. 

Under the following conditions: Supply vidtage ( E) is as shown, 250 C 
tube temperature. external shield connected tocathode, bandwidth I cy-
cle per second, tungsten- light source at acolor temperature cf 28700 
interrupted at a lowaudio frequency to prodece incident radiation pulses 
alternating between zero and the value stated. The 'on period of the 
pulse is equal to the ' off' period. 

See Spectra/ Characteristic 0/28200 I Light Source ondSpe, trot Charon-
teristic of bight frow2870c Sourceafter tossing through indicated Blue 
Filter at front of this Section. 

h 

• 

• 

• 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
Oc PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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1.50 2.06 DIA. 

FACEPLATE  14_1.24 MIN. 
DIA. 

(SEE NOTE) 

PHOTOCATHODE 

TI2 BULB 

à 

3. 8 
+.15 

3.91 
MAX. 

SL 

12 FLEXIBLE LEADS 
.020 +.005 DIA. 

92CS-11432R1 

DIMENSIONS IN INCHES 

NOTE: WITHIN 1.24 INCH DIAMETER, DEVIATION FROM FLATNESS 

OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010 

INC-1 FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SPECIAL BASE 
Pin Dimensions and Orientation and Index Guide 

1.56 MAX. MA. 

mm m 
MI III 

j MR 

12 FLEXIBLE LEADS 
.020 +.005 DIA. 

.24 ± 03 DIA. 

25.7° 

25.7° 

MI 
mm 
MR 
Me 
u. I t 

00 0\10 00 
INDEX ( NOTE I) r-74 t.01 

25.7° 25.7 ° 

.60 
MAX. 1.5 

MIN. 

25.7° 

25.7° 

25.7' 25.7" 

25.7° 25.7° 

25.7' 257' 
92CM-M429R1 

DIMENSIONS III INCHES 

I2-'...ead Base 1,2,3,4,5,6,7.8,9.10,11,13 

NOTE I: LEAD IS CUT OFF WITHIN 0.04 INCH OF THE GLASS BUTTON 

FOR IMDEXING. 

1111 MOTE 2: LEAD No.I2 IS CUT OFF WITHIN 0.04 INCH OF 'ME GLASS 

BUTTON. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8-63 
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TYPICAL CHARACTERISTICS 
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SUPP-Y VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
I/12 OF E BETWEEN DYNODE No.10 AND ANODE 
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SUPPLY VOLTS (E) BETWEEN ANODE 

AND CATHODE 
92CM-1143981 
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TYPICAL ANODE-DARK-CURRENT CHARACTERIST C 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 
1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.I0 AND ANODE. 

TUBE TEMPERATURE = 25° C 
DASHED PORTION INDICATES INSTAB LITY. 
LIGHT SOURCE S A TUNGSTEN-FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870° K. 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 
92C5- 11436 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



e The 

• 

4439 

Multiplier Phototube 
S- II RESPONSE e"RUGGEDIZED". 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 

FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear 
Radiation andOther Low-Level Light Sources 
in Industrial and Military Applications 

4439 ls the same as the 4438 exc.pt for the following: 

The 4439 is supplied with a smell-shell duodecaí buse 
attached to the flexible leads to facilitate testily. 
After testing, and prior to insta ling the 4439 in a 
given system, the attached base should be removed. 

DATA 

General: 

Base ( Attached to flexible leads).Small-Shell Duodecal 12-Pin 
(JEDEC Group 4, ho.812-43) 

Terminal Diagram for BOTTOM VIEW   12AE 

Pin 1 - Dynode No.1 
Pli 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.8 
Pin 9 - Dynode No.6 
Pin 10 -Dynode No.4 
Pin 11 -Dynode No.2 
Pin 12- Photo-cathode 

DIRECTION OF RADIATION: 
INTO ENO OF BULB 

Base (With JEDEC No.812-43 removed from 

e flexible leads)   Special 
Terminal Diagram  Same as for type 4438 

• 

• 

ellt) RADIO CORPORATION OF AMERICA 
*Or Electronic Components and Devices Harrison, N. J. 

DATA 
8-63 
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1.50 ±. 06 DIA. 

(SEE NOTE) DIA. 

1.24 MIN.,i 
FACEPLATE  

PHOTOCATHODE —/ 

T12 BULB 

12 FLEXIBLE LEADS 
.020 ± .005 DIA.-\\ l e) 

1 LI 

I.5 
MIN 

92C5-11441R2 

DIMENSIONS IN INCHES 

3.8 
5.15 

3.91 
MAX. 

BASE 
JEDEC GROUP 4 

No. 812-43 

NOTE: WITHIN 1.24 INCH DIAMETER, DEVIATION FROM FLATNESS 

OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010 

INCH FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. I. 
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Multiplier Phototube 
S- II RESPONSE 

Ille *RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Industrial,Military,andMissileApplications 

IlleGeneral: 

Spectral Response  S-11 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Sem;transparent  Cesium-Artimony 

Shape  Flat, Circular 
ak Minimum Area  1.2 sq. in. 

Minimum diameter  1.24" 
III' Window Lime Glass ( Corning' 0.0080), or equivalent 

Index of refraction 1  51 
Dynode Material   Cesium-Antimony 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.10   4 pf 
Anode to all . ther electrodes   7 pf 

Maximum Ovevall Length  4.12" 
Seated Length   3.50 t 0.12" 
Maximum Diamete -  1.56" 
Operating Position  Any 
Weight ( Approx  )  2  2 oz 
Bulb  112 
Socket Amphenolb No.59-402, or eqLivalent 
Magnetic Shield   Millele No.80802C, or equivalent 
Base  Ultrashort Smali-Shell Duodecal 12- Pin, 

(JEDEC Group 4, NO.B12-186), Non-hygroscopic 
Basing Designation for BOTTOM VIEW  12AE 

• 

• 

Pin 1- Dynode No.1 
Pin 2- Dynode No.3 
Pin 3- Cynode No.5 
Pin 4- Dynode No.7 
Pin 5- Dynode No.9 
Pin 6- Anode 
Pin 7- Dynode No.10 
Pin 8- Dynode No.8 
Pin 9- Dynode No.6 
Pin 10- Dynode No.4 
Pin 11- Dynode No.2 
Pin 12- Photocathode 

DATA 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Maximum Ratings, Absolute-Maximum Values: 

DC SUPPLY VOLTAGE BETWEEN ANODE 

S AND CATHODE   1250 max. volts 
DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE . . . . . . . . ..   250 max. volts 
DC SUPPLY VOLTAGE BETWEEN CONSECLTIVE 

DYNODES   200 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices 'Harrison, N. 8-63 

DATA I 
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DC SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE   

AVERAGE ANODE CURRENTd  500 max. 
0.75 max. 

AMBIENT TEMPERATURE   75 max. 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage lE) across 

a voltage divider providing I/6ofE between cathode 
and dynode No. I; 1/1.2 of E for each succeeding dynode 

stage; and 1/12 of E between dynode No.10 and anode. 

With E = l000 volts (Except as noted) 

Min. TyP. Max. 

Sensitivity: 
Radiant, at 4400 

angstroms. . . . 2.2 x 104 - a/w 
Cathode radiant, 

at 4400 
angstroms. . . . 0.036 - a/w 11) 

L6minous: 
At 0 cps°. . . . 10 27 300 a/lm 
With dynode No.10 

as output 
elect rodee . . - 16 - a/lm 

Cathode luminous: 
With tungsten 

light sourceg. 3 xle5 4.5x10-5 - a/lm 
With blue light 

sourcehol. . . 2.8x 10-8 - - a 
Current Amplification - 6 x 10-5 - 
Equivalent Anode-

Dark-Current In-
put at a luminous 
sensitivity of 

20 a/lmj ,k . . . - 8 x 10-1 ° 2.5x10-9 lm 
Equivalent noise 

Inçut°   - 4 x 10-12 1.7 x10-11 lm e 
Dark Current to Any 
Electrode Except 
Anode at 25° C . . - 7.5x10-7 a 

With E = 75o volts (Except as noted) 

Min. TyP. Max. 

Sensitivity: 
Radiant, at 4400 

angstroms. . . . - 2.2x 103 - a/w 11,  
Cathode radiant, 

at 4400 
argstroms. . . . - 0.036 - a/w 

Luminous: 
At 0 cps'. . . . - 2.7 - a/lm 
With dynode No.10 

11, as output 
electrode . 1.6 - a/lm 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TY(- 
Cathode luminous: 

• With tungsten 
light snurc4I. . . 3)(10-5 4.5 x10-5 

With hlu& Het 
source"  2.8x 10-8 - 

Current Amplificaticn.   - 6 x 104 

• Made by Corning Glass works, Corning. New to- k. 

111, b Made by Amphenol ,lectronics Corporation, 1830 South 54th Avenue. Il,C890 
54, Illinois. 

C Made by James Millen Manufacturing Company. 150 Exchange Street, Malden 
48, Massachusetts. 

d Averaged over any interval of 30 seconds maximum. 

C under the following conditions: The light source is a tungsten-f,lament 
lamp hexing a l ime-glass envelope. It is operated at a color temperat u re 
of 2870. Corda light input of 10 microlurnens is used. 

f an output current of opposite polarity to that obtained at the anode may 

Ill, 

be provided by using dynode No.I0 as the output electrode. With / his ar-
rangement, the load is connected in the dynode-Mo. 10 circuit and the anode 
serves only as collector. The curves shown in the accompanying Typical 
Anode Characteristics curve do not apply Cher dynode No.I0 is Jsed as the 
output electrode. 

g under the following conditions: The light source is a tungsten- filament 
lamp ha6ing alime-glass envelope. It is operated at a color temperature 
of 2870 K. The value of light flux is 0.01 lumen and 200 volts are ap-
plied between cathode and all other electrodes connected as anode. 

Under the followirg conditions: Light incident on the cathode is trans-
mitted througha b:ue filter ( Corning C. S. No. 5.-58. Glass Code lic.5113 pol-
ished to 1/2 stock thickness--Manufactured by tne Corning Glass Worhs,Corn-
ing, New York from a tungsten- filament lamp operated at a color temper-
ature of 287d. K. The value of light flux incident on the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

j ut a tube temperature of 25° C. Dark current may be reduced by Lse of a 
refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage ( E) be-
low 1000 volts ir recommended. 

M Under the followirg conditions: Supply vol [ ace ( E) is as shown, 250 C tube 
temperature, external shield connected to cathode, bandwidth 1 cycle per 
second, tungsten-lignt source at a color temp,rature of 2870° Kinterrupt-
ed at alowaLdiotrequency to produce incident radiation pulses wlterna-
ting between zero and the value stated. The on period of the pulse is 
equal to the 'off' period. 

1111, n See Spectral Characteristic c12870' A Light Source and Spectral Charac-
teristic of light fro. 28700 K Source after passing through Indicated Blue 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

• 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harison, N. J. 8-63 
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FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE 

TI2 BULB 

BASE 
JEDEC GROUP 4 
No. 812 - 186 

1.50 +.06 DIA. 

1.24 MIN. 
DIA. 

3.50 
f.12 

4. 2 
MAX. 

V 

DIMENSIONS IN INCHES 

92CS-11435M 

CENTER LINE 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 1.24 INCH DIAMETER, DEVIATION FROM FLATNESS 

OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010 INCH 

FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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4440 

TYPICAL CHARACTERISTICS 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/12 OF E BETWEEN DYNODE No.I0 AND ANODE 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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4441 

Multiplier Phototube 
S- II RESPONSE • "RUGGEDIZED". 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 

FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Industrial, Military,andMissileApplications 

DATA 

General: 

Spectral Resoonse  S-11 
Wavelength of Maximum Response . . . . 4400 ± 500 angstroms 
Cathode, Semitransparent Ces'um-Antimony 

Shape  Flat, Circular 
Minimum area 1 sq. in. 
Minimum diameter 1  24" 

Window   Lime Glass ( Corn nga l':c.0080), or equivalent 
Index of refraction  1.51 

Dynode Mater'al  Cesium-Antimony 
Direct lnterelectrode Capacitances Approx.): 

Anode to dynode No. 10   3.2 pf 
Anode to a:1 other electrodes  5.0 pf 

Maximum Overall Length ( Excluding f exible leads). .   3.18" 
Maximum DiAmeter 1  56" 
Operating Position  Any 
Weight ( Approx.)   3 oz 
Bulb  112 
Magnetic Shield  
Base  Special 
Terminal Diagram: BOTTOM VIEW 

Lead 1 Metal Flange-
Plotocathoce 

Lead 2- Dynode No.1 
Lead 3- Dynode No.3 
Lead 4 - Dynode No.5 
Lead 5- Dynode No.7 
Lead 6- Dynode No.9 
Lead 7- Anode 
Lead 8- Dynode No.10 
Lead 9- Dynode No.8 
Lead 10- Dynode No.6 
Lead 11- Dynode No.4 
Lead 12- Dynode No.2 

Maximum Ratings, Absolute-Maximum Values: 

DC SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE   1250 max. volts 

DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND 
ANODE   250 max. volts 

DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES   200 max. volts 

DIRECTION OF RADIATION. 
INTO END OF BULB 

METAL 
FLANGE 

RADIO CORPORATION OF AMERICA 
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DC SUPPLY VOLTAGE BETWEEN DYNODE NO.1 
AND CATHODE  300 max. volts 

AVERAGE ANODE CURRENTc   0.75 max. ma. 
AMBIENT TEMPERATURE   e 75 max. °C 

Characteristic Range Values for Equipment Design: 

Under conditions with dc supply voltage 1E1 across 
a voltage divider providing 1/6 of E between cathode 

and dynodeNo.1; 1/12 of E for each succeeding dynode 
stage; and 1/12 of E between dynode No.10 and anode. 

With E = 1000 volts (Except as noted) 

Typ. Max. 
Sensitivity: 

Radiant, at 
4400 angstroms. . 2.2 x104 - a/w 

Cathode radiant, 
at 4400 angstroms - 0.036 - a/w 

Luminous: 
At 0 cpsd   10 27 300 a/lm 
With dynode No.10  

as out-
put electrode°. - 16 a/lm 

Cathode luminous: 
With tungsten light 

source'   3 x10-5 4.5 x10-5 a/lm 
With blue light 

sourced ," . . . . 2.8 x10-9 - a 
Current Amplification . 6 x105 
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity 
of 20 a/lm: h 'i . . - 8 x10-!2 2.5 x10-9 lm 

Equivalent Noise Inputk - 4 x10- I' 1.7 x10- II lm 
Dark Current tu Any 

Electrode Except 
Anode at 25° C. . • . - - 7.5 x10-7 a e 

With E = 750 volts (Except as noted) 

Min. Ty. Max. 

• 

Sensitivity: 
Radiant, at 
4400 angstroms. . - 2.2 x103 - a/w 

Cathode radiant, 
at 4400 angstroms - 0.036 - a/w o 

Luminous: 
At 0 cpsd   - 2.7 - a/lm 
With dynode No.10 as 

output electrode ° - 1.6 - a/lm 
Cathode luminous: 
With tungsten light 

source'   3 x10-5 4.5 x10-5 - a/lm e 
With blue light 

sourced , . . . . 2.8 x10-8 - 
Current Amplification . - 6 x 104 

RADIO CORPORATION OF AMERICA 
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a Made by Corning Glass Works, Corning, New York. 
b Magnetic shielding material in the form of foil or tape asavaitabTe from 

the Magnetic Shield Division. Perfection Mica Company. 182 9 C‘vic Opera Ill, Building, 20 North Wacker Drive. Chicago 6, Illinois. or equivalent. 

C Averaged over any interval of 30 seconds maximum. 

d Under the following conditions: The light source is a tungstec-rlament 
lamp hexing a lime- glass envelope. It is operated at a color t.Impxrature 
of 2870 X and a light Input of 10 microlumens is used. 

e An output current ofopposite polarity to that obtained at the ande may 
be provided by using dynode No.10 as the output electrode. With this 
arrangement, the load is connected In the dynode No.10 circuit snd the 
anode serves only as collector. The curves shown in the ac,om,anying 

Ill, r7Picat Anodr Characteristics curve do not apply when dynode N”.10 is 
used as the output electrode. 

f 
Under the fol'owing conditions: The light source is a tungsten- filament 
lamp hexing a lime- glass envelope. It is operated at a color temperature 
of 2870' K. The value of light flux is 0.0 1 lumen and 200 volts are ap-
plied between cathode and all other electrodes connected as anode. 

g Under the fol:owing conditions: tight incident on the calhoge is trans-
mitted through a blue filter ( Corning C.S. No.5-58. Glass Code No.5113 
polished to 1/2 stock thickness--Manufactured by the Corning Glass Works. 
Corning, New York ),4Irom a tungsten- filament lamp operated at a color 

• temperature of 2870' K. The value of light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

h At a tube temperature of 25° C. Dark current may be reduced by use of 
a refrigerant. 

j For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
below 1000 volts is recommended. 

k 
Under the following conditions: Supply voltage ( E) is as snow, . 25° C 
tupe temperature, external shield connected to cathode. bandwidtt 1 cycle 
per second, tungsten- light source at a color temperature of 287u0 K in-
terrupted ate low audio frequency to produce incident radlatioi, pulses 
alternating between zero and the value stated. The " on' period of the 
pulse is equal to the ' off' period. 

e See Spectra* Characteristic of 2870' f Light Source and Spertral Char-
acteristic of Light from 2870' K Source after passing through Indicated 
Blue Kilter at front of this section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 
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1.50 ± .06 
DIA. 

1.24 MIN. 
FACEPLATE i DIA. 
(SEE NOTE) 

PHOTOCATHODE 

TI2 BULB 

1.5 
MIN. 

1.56 MAX. 
DIA. 

2.81 

±.06 

3. 8 
MAX. 

12 FLEXIBLE 
-- LEADS 

.020 ±.005 
DIA. 

92C5-11464RI 

DIMENSIONS IN INCHES 

CENTER LINE OF BULB WI LL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED 

AT THE CENTER OF eoTronn OF THE BASE FLANGE. 

NOTE: DEVIATION FROM FLATNESS WITHIN THE 1.24 INCH DIAM-

ETER AREA WI LL NOT EXCEED 0.010 INCH FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
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SPECIAL BASE 
Pin Dimensions and Orientation and Index Guide 

.38 MIN. 

.30 
MAX. 

1.5 
M N. 

INDEX (NOTE I), 

NOTE 2 •••,..„ 

25.r 

25.7. 

25.7° 

25.7 25.7' 

25.7" 25.7' I 

.74 t .01 DIA.—.1 

DIMENSIONS IN INCHES 

BULB 

.25 MIN. 

METAL FLANGE 

.27 MAX. 
01A. 

25.7 

25.7. 

25.7" 

92CJA - 1146381 

12- Lead Base 1,2,3.4,5,6,7,8,9,10,11,12 

MOTE I: LEAD IS CUT OFF WITHIN 0.04 INCH OF THE GLASS 

BUTTON FOR INDEXING. 

NOTE 2: LEAD NO.13 IS CUT OFF WITHIN 0.04 INCH DF THE 
GLASS BUTTON. 
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TYPICAL CHARACTERISTICS 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E ) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.); 
1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.I0 AND ANODE. 

TUBE TEMPERATURE. 25° C 
DASHED PORTION INDICATES 1NSTAB LIT Y. 
LIGHT SOURCE S A TUNGSTEN—FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870° K. 
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Multiplier Phototube 
RUGGED VIBRATION-RESISTANT STRUCTURE 

S-Il RESPONSE ELECTROSTATICALLY FOCUSED 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detect,on and Measurement of Nuclear Radiation and other 
Low-Level Light Sources. Especially Useful in Missile and 
Rocket Service and other Industrial and Military Applications 
where Severe Environmental Conditions may be Encountered. 

The 4441A is the same as the 4441 except for the foIl.mettle: 

Characteristics Range Values for Equipment Design: 

With E = 1000 volts 

TyP. Max. 

Anode—Pulse Rise Timea. . . . — 2.3 x10-9 sec. 

With E = 750 volts 
Equivalent Anooe-Oark-
Current Input at a 
luminous sensitivity 
of 20 a/lma ,a   8x 10-19 2.5x 10-9 1m 

ENVIRONMENTAL TESTS: 

The 444IA is designed to withstind environmental tests 

equivalent to those specified in MIL-E-5272C for ecuipment 

mounted on the structures of missiles propelled o, launched 

by high-thrust rocket engines. The accelerations specified 

in these tests are applied directly to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

Shock. "hese tests are perfo-med first, per method of 
MILE-5272C, Par.4.15.5.1, Proc.V, on apparatus which pro-

vides a half-wave sinusoidal shock pulse. One-hundred per-

cent testing of all 44414 1s is performed. Each 444.A ( non-

operating) is subjected to three impact shocks in each 

direction of the three orthogonal axes. Each impact 

shock ha.; a peak acceleration of 30 ± 3 g's and a time 

duration of 11 t I millisecond,. Each tube is subjected 

to a total or 18 impact shocks. 

Vibration. These tests are pe -formed next, on apparatus 

which applies a variable-sinusoidal frequency vibration to 

the tube in accordance with MII-E-5272C, par.4.7.I4 and 

par.4.7.14.1, except forthe cycle duration. This test is 

performed on all 444IA tube types. Each 444IA ( Operating 

undertheconditions specified underTubeRejectionCriterlon/ 
is vibrated in each of the tnree orthogonal axes and 

as specified in the following schedule. A vibra loe cycle 

has a duration of 5 minutes per axis in which time the 
frequency is varied logarithmically from 20 to 2000 and 

back to 20 cycles per second. One vibration cycie is per-

formed for eich axis and the total test period for each 

tube is 15 minutes. 
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Double Amplitude 

inches 

Accelera- 
tion 
e s 

Fre- 
quency 

cps 

Cycle Duration 

Per Axis 

minutes 

± 0.005 

0.050 ± 0.005 

_ 

20 
20 
— 

20-87 
87-2000 
2000-87 
87-20 

S0.050 } 

Tube Rejection Criterion. After completion of the shock 

tes:s, tubes are operated at an anode-to-cathode voltage of 

100) volts with the light level incident on the tube adjusted 

to provide an anode current of 8 microamperes. Electrical 

andfor mechanical tube failures due to shock or vibration 
are observed during the vibration test when the specified 

anode current is monitored. Tube rejection criterion for 

both tests is that the anode current of 8 microamperes will 

not change more than ± 20 per cent at any time during the 

vibration test for each axis. 

Design Tests: 

Vibration. These tests are performed under condit ions 

equivalent tothose described in M1L-E-5272C * , par.4.7.14 and 

par.4.7.14.I. The vibration cycle has a duration of one 

hour and two cycles are performed for each of the three 

orthogonal axes. The total test period for each tube is six 

hours. 

Acceleration. These tests are performed in a centrifuge 

providing unidirectional acceleration by amethod equivalent 

to that specified in MIL-E-5272C * , par.4.16.3, Proc.111 

except that tubes are subjected for one minute to an in-

crcased acceleration test level of 100 ± 10 g's in both 

directions of the three orthogonal axes and the tubes are 

non-operating. 

military Specification MIL-E-5272C ( ASG), 13 April 1959; and Amend-
,,e61 1. 5 January 1960. 
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Image-Converter Tube 
S- II RESPONSE 

For Use as a High-Speed Light Shutter 
in Extremely-High-Speed Photography 

General: 

Spectral Response  S-11 
Wavelength of /lax imum Response   4400± 500 angstroms 
Photocathode, Semitransparent: 

Shape Spherical, Circular 
Window: 

Area   9.52 sq.cm ( 1.48 sq.in.) 
Minimum diameter 3  48 cm in.) 
Index of refraction  1.48 

Fluorescent Screen: 
Shape  Fla:, Circular 
Phosphor   Pll°, Aluminized 
Fluorescence   Blue 
Phosphores:ence  Blue 

Persistence°   MediJm Short 
Window: 

Useful deflection 
area ( Approx.)   18 sq.cm ( 2.8 sq. in.) 

Minimum o imneter   7.1 cn ( 2.8 in.) 
Index of refraction  1.48 

Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to all other electrodes  20 pf 
Deflecting electrode DJ1 to 
deflecting electrode 0.12   1 pf 

Deflecting electrode OM to 
all other electrodes   6 pf 

Deflecting electrode DJ2 to 
all other electrodes   6 pf 

Focusing Method Electrostatic 
Delection Method   Electrostatic 
Overall Length   9.37" ± 0.06" 
Diameter   3. 37" ± 0.07" 
Operating Position  Any 
Weight ( Approx.)   28 oz 
Terminal Connections ( See D:mens:onal Outline): 

G1 - Gr d No.1 
G2 - Grid No.2 
DJ1- Deflecting 

Cectrode No.1 
K- Photocathode 

DJ2 - Deflecting 
Electrode No.2 

Anode- ( Grid No.3, 
Collector, 
Screen) 

DIRECTION OF LIGHT. 
PERPENDICULAR TO PHOTOCATHODE 

END OF TUBE 

DJ2 

(G3 
ANODE < CL 

SCREEN 

DJ] 
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Maximum Ratings, Absolute-Maximum Values: 

DC Anode Voltage°  15000 max. volts 
DC Grid-No.2 Voltage°  2200 max. volts 
Grid-No.1 Voltage°   190 max. volts 
Deflecting Electrode Voltage: 

001 and DJ2°   t1500 max. volts 
Peak Photocathode Currentd   0.02 max. ampere 
Photocathode Current Density: 

Peakd 0  002 max. amp/cm2 
Average°   0.1 max. ma/cm2 

Typical Operating Values: 

Anode Voltage°   15000 volts 
Grid-eo.2 Voltageb ,f   1500 to 1900 volts 
Grid-No.1 Voltage:b 

Operating ( Minimum)f   110 to 170 volts 
Cutoff (Maximum)   -90 volts 

Deflection Factor  1050 to 1250 volts/in. 

Characteristics: 

With conditions shown under Typical Operattng 
Values and at an ambient temperature of 25 ° C 

Min. Typical Max. 

Photocathode Sensitivity: 
Radiant, at 4400 
tngstroms  - 0.04 - amp/watt 

Luninous,at 0 cpsg . .   2 x10-5 5 x10-5 - amp/lumen 
Paraxial Image 
Magnification ( Cmx)° ,i . 0.69 0.78 

Distortion h,k   - 0.03 
Paradal Resolution° ,° .   25 - line-pairs/mm 
Edge Resolution° ,14 °. .   15 line-pairs/mm 
Radiant Power Gain,° 01 .   50 
Equivalent Background 

Screen Brightness Input' 5 x10-12 watts/sq.cm 
Screen Uniformity Factors. - 1.3 
Alignment  t 

4 For P11 Spectral-Energy Emission Characteristic curve, see front of 
Cathode-Rayfube,Storage-Tube,&Nonoscope Section. Seealsoaccompany-
ing Operating Considerations. 

Referred to photocathode., 

Referred to anode. 

d Over an interval not exceeding 1 microsecond. 

e Averaged over any interval of 8 minutes maximum. 

f  Adjusted to minimize shadowing effects in the displayed image caused by 
the wires of grid No.1. 

g For conditions wherethe light source is a tungsten- filament lamp having 
a Time glass envelope ( Corning Glass Code No.008g, or equivalent). The 
lane is operated at a color temperature of 2870 . R. A light input of 
0.C1 lumen is used to irradiate a centered 1/2- inch diameter of the 
phutocathode. 

h 
Defined as the ratio of the separation of two diametrically opposite 
image points on the screen to the separation of the corresponding image 
points on the photocathode. 

RADIO CORPORATION OF AMERICA 
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j Determined as follows: The image inC10,nt am the photocathode is per-
pendicular to the grid-No.1 wires and consists of 2 parallel lines on 
a bright baekground approximately 0.16. ir length and separated by a 
distance of 0.160. t 0.002'. The mage on the photocathode is focused 
and positioned so that the separation betunee the image lines is an 
equal distance on both sides of the geometric kenter of the photocathode. 
The line spacing on the screen is measured adjacent to the .aint image 
of the center grid-No.! wire. 

P A second magnification value ( Eno) is measured under the conditions 
established in 01 except that the lines are separated by a distance of 
1.00 . t 0.0f.. Distortion ( D) is defined by the equation: 

D =-Ç-L-nx --1 
Cmx 

n Determinedevitha resolutionpattern consisting ofhorizontal and vertical 
bars. The : imiting resolution value is measured adjacent to tne faint 
image of the center grid-No.1 wire and apolies to both vertical and 
horizontal resolution. 

n Measured at the edge of a 1- inch diameter circle positioned concentric 
with the geometric centerof the photocathode under the same conditions 
established in (m). 

P under the following conditions: tight incident on the photocathode is 
transmitted through a blue filter ( corning Z.. S. No.5-58 filter from 
Melt No.5114 polished to 1/2 stock thickness--manufactured by tie Corning 
Glass works, Corning. New York) from a tungsten- filament lamp 'moving a 
lime,glass envelope. The lamp is operated at a color temnereture of 
2870' K. A 1/2- inch diameter of the photocathode is irradiated and the 
value of light flux incident on the filter is 0.1 lumen. A. calibrated 
receiver having S-11 spectral response and masked to have a 1,2- inch-
diameter aperture is positioned 12 inches ' tom the screenofthe11449A. 
The output current ( 11) of the receiver is noted. The same receiver is 
then positioned to receive the radiant flux originally incident on the 
photocathode and its output current ( 12 ) is noted. Radiant power gain 
(G) is defined by the equation: 

G = 2000 x--1-
12 

The coefficient 2000 is derived by assuming that the integrated light 
rad iatedby the screen is 79 per cent of that value that would beobtained 
if the 1 ignt emitted by the screen has a tosine distribution. 

• See Spectra: Characteristic 8f 2870° K Light Source and Spectral Char-
acteristic afLight from 2870 11 Source after passing througA Indicated 
Blue Miter at front of this section. 

✓ Defined as teat value of incident radiation required to cause an increase 
in screen brightness ecual to the screen background orightress. 

▪ The ratio of the luminance values of the brightest area to the darkest 
area of the screen with the entire photocathode uniformly illuminated. 
The value of incident illumination on the photocathode is 1 faotcandle 
and the lira spot on the screen has a dianeter of 0.10. ± 0.C1 . . 

A trace produced on the screen, when the center of the photocathode is 
irradiated with a 0.025- inch diameter light spot and an ac valtege is 
applied to the deflecting electrodes, will not deviate more than 4 from 
the plane passing through the center of the recessed ball cap of grid 
No.I and the major axis of the tube. The angle produced by the trace 
and the faint images of the grid wires, that sr,eobssrved when the photo-
cathode is finiformly illuminated, will be 90'± 3 • 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at front of this Section 

OPERATING CONSIDERATIONS 

Magnettc shieldtng of the 4449A s required to minimize 

the effects of extraneous fields on tJoe performance; ac mag-

netic fielas are particularly objectioiable in that they seri-

ously impairtube resolution. If an irol or steel case is used, 

carp should be taken in its construction to insure that the 

case is completely demagnetized. 
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The P- ii Phosphor screen employed by the 4449A emits high_ 

intensity actinic blue fluorescence and has a persistence char-

acteristic, within the range of 10 microseconds to I millisecond, 

the is dependent on the current density employed. 

To prevent degradation in the resolution ofdeflected images 

care must be taken to assure that the deflecting voltage is free 

of ao ripple and that shielded semiflexible leads are used for 

making connection to the deflecting electrode terminals. Bal-
anced deflection with respect to anode should be used. 

Exposure Time. In practice, the shutter speeds attainable 
witkthe 4449A are limited by the ability of the external cir-

cuitry to supply to grid No.I good rectangular-wave pulses of 

sufficiently short duration. With perfect pulse- forming cir-

cuits, the minimum exposure time of the 4449A is limited by 
electron transit time which, for an anode voltage of 15 kilo-

volts, is in the order of 10-9 seconds. Electrons are defocused 

if they are not beyond the influence of the gating ( control 1 

grid when its voltage returns to cutoff value at the end of the 
gating pulse. 

The high voltage at which the 4449A is operated may be 

very dangereous. 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 

eliminate all hazards to operating personnel. In the use of 

high- voltage tubes, such as the 4449A, it should always be 

remembered that high voltage may appear at normal ly I ow-

potential points in the circuit because of capacitor breakdown 

or incorrect circuit connections. Before any part of the cir-

cuit is touched, the voltage-supply switch should be turned off 

and both terminals of any capacitors grounded. 

• 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. 



4449A 
DIMENSIONS IN INCHES 

nioffilifteE 
,.37 

USEFUL DEFLECTION 
AREA 

i.07 

3.53 02 

' IN 
4.00 R - 
*a • \ 

20 MAX 

LEXHAUST TUBULATION 

JECtf4o.JI- 22 CAP 

TERMNIAL 
NOTE 3 

r- 3.66 .03 A. 

GRO-No. 2 TERMINAL 
CONTACT SuRFACE 

BALL CAP 
JEDEC No.- I - Z2 
CTING ELECTRODE On 
NOTE 2 AND 3 

N_DEFueet CAP ,.-22 
RECTMODE.0J2 

12a.-1226T 
For DETAIL "A" and 11" and notes, see back page. 
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_4449A 

NOTES FOR DIMENSIONAL OUTLINE 

Note I: Not to be used for mechanical support or electrical 
connection. 

Note 2: The plane passing through the center of the recessed 

ball cap D..12 and the major axis of the tube will not deviate 

more than 3° from the plane passing through the center of 

the recessed ball cap DJI and the major axis of the tube. 

Note 3: The plane passing through the center of the recessed 

ball cap DJI and the major axis of the tube will not deviate 

mora than 5° from the plane passing through the center of 

the recessed ball cap for grid No.l and the major axis of 
the tube. 

Note 4: This distance on the major axis of the tube is 
.33 ± . 03. 

DETAIL " A" 

DETAIL " B" 

DIMENSIONS IN INCHES 
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4459  

Multiplier Phototube 
I 2-STAGE , HEAD-ON S-20 RESPONSE ENCLOSED, IN- LINE 
SPHERICAL-FACEPLATE TYPE DYNODE STRUCTURE 

HIGH CURRENT AMPLIFICATION EXTREMELY SHORT RISE TIME 

For Near- I n'rared Ruby- Laser Detector Systems, Fly ing-
Spot Scanning, Photometry,and Scintillation Counters 
Requiring Low-Dark Current and High Sensitivity over 
the Visible and Near- Infrared Regions of the Spectrum. 

General: 

Spect ral Respor se    S-20 
Wavel ength of Maximum Response   4200 t 500 angst roms 
Cathode, Semi transparent   P-Na-Cs-Sb ( Mul t i al kal i ) 

Shape Spheri cal, Ci rcular 
Mi nimum area   2.2 sq. i n. 
Minimum diameter 1  68 i n. 

Window  Borosilicate GI ass° 
Index of refract ion  1.48 

Dynode Materi a'   Copper-Beryllium 
Di rect I nterel ect rode Capacitances ( Aoorox. ) : 

Anode to dynude No.12  3.8 pf 
Anode to all other el ectrodes  5.7 pf 
Dynode No.12 to all other el ectrodes   6.8 pf 

Maximum Overall Length 6  31" 
Seated Lençfh  5.50" t 0.19" 
Maximum Diameter 2  06" 
Operating Posi t i on  Any 
Wei ght ( Approx. )   7 oz 
Bulb  116 
Socket   C i nch° No.20-FM, or equivalent 
Magnet ic Shield Perfect ion Mica Co.°, or equival ent 

Base Small-Shell Bide.cal 20-Pi n 
(jEDEC No.B20-102), Non-hygroscopic 

Basi ng Designation for BOTTOM VIEW   20E 

Pin 1 - Mo Internal Connection 
Pin 2 - Dynode No.1 
Pin 3-Dynode No.3 NC 
Pin 4 - Dynode No.5 
Pin 5 - Dynode No.7 P 
Pin 6 - Dynode No.9 Dv' 
Pin 7 - Dync:de No.11 
Pin 8 - Anode Pv9 ov6 15 
Pin 9 - 3arne as Pin 1 
Pin 10- Same as Pin 1 
Pin 11 - Same as Pin 1 Pv7 5 6 DY4 

Pin 12 - Dynode No.12 
Pin 13 - Dynode No.10 Dr5 ov2 

Pin 14 - Dynode No.8 Dy3 NC 
Pin 15 - Dynode No.6 
Pin 16 - Dynode No.4 D NC K G 
Pin 17- Dynode No.2 
Pin 18- Same as Pin 1 DIRECTION OF LIGHT: INTO END OF BULB 
Pin 19 - ( Focusing Electrode) 
Pin 20 - Photocathode 

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

DATA I 
6-64 



4459 

Maximum Ratings, Absolute-Maximum Values: 

DC Supply Voltage: 
Between anode and cathode  2800 max. volts 
Between anode and dynode No.12   400 max. volts 
Between consecutive dynodes  400 max. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode 

and cathode  600 max. volts 
Average Anode Currentd   1 max. ma 
Ambient-Temperature Range  -200 to +85 °C 

Characteristics Range Values: 

Under conditions with dc supply voltage ( El across 
a voltage divider providing electrode voltages shown 

in Table I. Focusing electrode is connected to arm 

of a potentionmeter between cathode and dynode No.I 

and its voltage is adjusted to that value which 

provides maximum anode current. 

With E = 2300 volts (Except as noted) 

Mon. TYP. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms . . . 4.3 x105 a/w 
Cathode radiant, 

at 4200 
algstroms . . . 0.064 a/w 

Luminous, 
at 0 cps' . . . 250 1000 12000 a/1m 

Cathode luminous: 
With tungsten 

light source f 1.1 x10-4 1.5 x 10-4 a/lm 
With blue light 

sourceg ,h . . 5.5 x 10-8 a 
With red light 

sourcej ,k . . 3 x10-7 5 x 10-7 a 
Current Amplifi-

e 
cation  6.6 x 108 

Equivalent Anode-
Dark-Current 
Input at a 
luminous sensi-
tiv ty of 
300 a/le 1 x 10-10 1.3 x10-9 lm 

Anode-Pulse Rise 
Time'   2 x10-9 sec • 

Greatest Delay 
Between Anode 
Pulses: 
Due to position 
from which elec-
trons are simul-
taneously released 
within a circle 
centered on tube 

RADIO CORPORATION OF AMERICA 
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4459  

Min. TvP. Na, 

face having a 
diameter of-

1.4"  
1.6"  

3 x10-101, 
5x 10-18 g 

With E = 1800 tilts (Except as noted) 

Mtn. ryP. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms . . . . 4.3 x 104 - a/w 
Cathode raiiant, at 
4200 angstroms. . 0.064 a/w 

Luminous, at 0 cosh. - 100 - a/lm 
Cathode luminous: 

With tungsten 
light sources . 1.1 x 10-g 1.5 x10-4 a/lm 

With blue light  
sourceg ,h . . . 5.5x 10-8 - - a 

With reo light 
sourcei ,h . . . 3x 10-7 5 x 10 -7 - a 

Current Amplification - 6.6 x105 - 
Equivalent Mock-

park-Current 
Input at a 
luminous sensi-
tivity of 
300 a/lme   - 1 x10-18 1.3 x:_0-9 lm 

Equivalent 4oise 
Inputg  - 1.1, 10-12 2.4 x10- 12 lm 

sec 
sec 

4 Corning No..7056.made Dy Corning Glas:. Works, Corning, New .Ork, or 
equivalent. 

b Made by Cinch Mtnufacturing Company, 026 South Homan Avenue, Chicago 
24. Illinois. 

C Magnetic shield ng material in the form of foil or tape as aiailable 
from the mapnetic Shield Division, Perfection Mica Company, 1829 Civic 
Opera 8Idg.. 20 North wrecker Drive. Chicago 6, Illinois, orequivalent. 

Averaged over any interval of 30 seconds maximum. 

N under the fullowing conditions: The light source is a tungsten- filament 
Ismp having a lime-glass envelope. It is operated at a color temperature 
of 2870 ° K and a light input of 0.1 microlumen is used. 

under the fo:lowing conditions. The light source is a tungsten- filament 
lamp havinga lime-glass envelope. It is operated at a color temoerature 
of 2870 0 K. Thy value of light flux is 0.01 lumen and 20n velts are 
applied between cathode and all other electrodes connected a, anode. 

g Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter ( Corning C.S. No.5-58, poli,hed to 1/2 
stock thickness--Manufactured by the Corning Glass Works, Corning, New 
York) from u tungsten- filament lamp operated at a color temperature of 
28700 K. The value of light flux incicent on the filter is 0.21 lumen 
and 200 volts•are applied between cathode and all other electrodes 
connected as anode. 

h 
See Spectral Characteristic of 28700 I Light Source and Spectral Char-
acteristic rf Light from 2870 0 K Source after :passing throufh Indicated 
Blue Miter at front of this Section. 

j under the following conditions: Light incident on the cathode is trans-
mined throbgh a red f lter ( Corning C.S. No.2-62--Manufact.Jred by the 
Corning Glais works, Corning, New York l from a tungsten- filament lamp 
Operated at a color temperature of 28740 A. The value of light- flux 
incident on the filter is 0.01 lumen and 20-0 volts are applied between 
cathode and all other electrodes connected as anode. 
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See Spectral Characteristic of 28700 8 Light Source and Spectral Char-
acteristicofLight from 28700 I Source after passing through Indicated 
Red Miter at front of this Section. 

a At a tube temperature of 25 ° C. Dark current may be reduced by use of 
a refrigerant. 

n Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode- pulse rise time is primarily a function of transit 
time variation and is measured under conditionswith the incident light 
fully illuminating the photocathode. 

P These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
frcm the center and from the periphery of the specified areas. 

Under the following conditions: Supply voltage ( E) is as shown, 25° c 
tubetemperature, external shield connected tocathode, bandwidthl cycle 
per second, tungsten- light source at a color temperature of 2870 . 
interrupted at a I ow aud io frequency to produce incident radiation pulses 
alternating between zero and the value stated. The ' on . period orlon 
pulse is equal to the . off. period. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95% of Supply 

Voltage ( E) 
multiplied by 

Cathode and Dynode No.1 
Dynode No.1 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 Anode 
Anode and Cathode 

2 
1.4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14.4 

Focusing electrode is connected to arm of potenti-

ometer between cathode and dynode No.1. The focusing-

electrode voltage is variedtogive maximum anode current. 

OPERATING CONSIDERATIONS 

The operatIng stabilsty of the 4459 is dependent on the 
mage tude of the anode current and its duration. When the 4459 

is operated at high average values of anode current, a drop 
in sensitivity ( sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 

depeuds of the severity of the operating conditions. After a 

period of idleness, the 4459 usually recovers a substantial 
percentage of such loss in sensitivity. 

It is recommended that the average anode current be well 

below the maximum- rated value of 1 milliampere when stability 

of operation is important. When maximum stability is required, 
the average anode current should not exceed 10 microamperes. 

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



4459 

Electrostatic ard/or magnetic shielding of the 4.59 may 
be necessary. 

Adequate light shielding should te provided tc prevent 

extraneous light from reaching any par: of the 4459. 

The highvo:tages at which the /45o is operated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from com:ng in contact w'th these 

high voltages. Precautions should include the exclosure of 

high- potential terminals and the use of interlock switches to 

break the primary circuit of the high- voltage power supply 
when access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is snown at the front of this Section 

PHOTOCATHODE-----

T16 BULB 

BASE 
JEDEC No.B20-102 

5.50 
± 19 

6.31 
MAX. 

92C5-1094M3 

DIMENSIONS IN FNCNES 

Center line of bulb will not deviate more than 2" in any 

direction from the perpendicular erected at the center of 
bottom of the base. 
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4459 

TYPICAL ANODE CHARACTERISTICS 

DYNODE — No.I —TO—CATHODE VOLTS . 250 
DYNODE — No.1 —TO — DYNODE—No.2 VOLTS . 175 
EACH SUCCEEDING — DYNODE — STAGE VOLTS 125 
FOCUSING —ELECTRODE VOLTAGE ADJUSTED TO THAT 
VALUE BETWEEN CATHODE AND DYNODE No .1 THAT 
PROVIDES MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN — FILAMENT LAMP OPERATED 
ATA COLOR TEMPERATURE OF 2870° K. 

iIiiÍi 

•  •.•• .. . 

• . 

 .......  •• grall 

..  ............. :•111 .......... mania,   .. r• 

 mein   

ANODE MICROAMPERES 

92CM — 12212 
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4459 

SENSITIVITY AND AMPLIFICATION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS : 

BETWEEN 6.95% OF E 
MULTIPLIED BY 

CATHODE a DYI 
DTI 8 DY2 
DY2 a DY 3 'I. 
THROUGH 
DY12 8 ANODE I 
ANODE & CATHODE 

2.0 
1.4 

1.0 

14.4 

FOCUSING -ELECTRODE VOLTAGE 
THAT VALUE BETWEEN CATHODE 
No.1 THAT PROVIDES MAXIMUM 

IS ADJUSTED TO 
AND DYNODE 

ANODE CURRENT. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE a DY1 2.0 
DY1 a DY2 1.4 

DY2 a DY3 

THROUGH 

} 

1.0 
DY12 a ANODE 

ANODE a CATHODE 14.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO 
THAT VALUE BETWEEN CATHODE AND DYNODE 
No.I THAT PROVIDES MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED ATA COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERATURE -25° C 

e 

4 

2 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 

92CM-I2215 
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4459 
AVERAGE FOCUSING-ELECTRODE-
 VOLTAGE CHARACTERISTIC  

FOCUSING- ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT or POTENTIOM-
ETER CONNECTED BETWEEN DYNODE Nol 
AND CATHODE.  

I Illutiffilit  
o 

; 

8 

o o o o 
O al ici ,r N 

RELATIVE ANODE CURRENT— PER CENT 
92CM-I0590 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE - No.I -TO - CATHODE VOLTS = 200 
DYNODE - Nal - TO - DYNODE - No. 2 VOLTS .14o 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-No. 5 STAGE = 100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED 

TO THAT VALUE BETWEEN CATHODE AND 
DYNODE No. THAT PROVIDES MAX MUM ANODE 
CURRENT. ANODE IS AT GROUND POTENTIAL. 
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4460 

Multiplier Phototube 

111› S- II RESPONSE 
"RUGGEDIZED", 10-STAGE,'NEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE IN-LINE DYNODE STAGES 

ForDetectiopandMeasurementof Nuclear-
Radiation and Low-Level Light in Com-
pact Industrial and Military Equipment 

SGeneral: 

Spectral Response  3-11 
Wavelength of leaxinum Response   4400 ± 500 anostroms 
Cathode, Semitransparent  Cesium-Antimony 
Minimum area 0  2 sq. in. 
Minimum diameter 0  5 in. 

Window   L me Glass ( Corning* No.0080), or equivaient e Shape   
Index of refract'on at 5893 angstrons  Plano- Concave 1.51 

Dynode Material   Copper-Beryllium 
Direct Interelectrcde Capacitances ( Approx.,): 

Anode to dynode Mo.10  2.4 pf 
Anode to all other electrodes  3.2 pf 

Maximum Overall Length 
(Excluding semifTexible leads) 

Maximum Diameter 
3  38" 
0  78" 

Operating Position    Any 
Weight ( Approx.)   lo oz 
Bulb   16 
Magnet c Shield  Perfection Mica Co.b, or equivalent 
Base  Small-Button Thirteenar 12-Semiflexible Lead, 

(JEDEC No.E12-72), and Protective Shell 
Basing Designation for BOTTOM VIEW   12BG 

• 

• 

Lead 1- Dynode No.1 
Lead 2- Dynode No.3 
Lead 3- Dynode Nb.5 
Lead 4 - Dynode 40.7 
Lead 5- Dynode ko.9 
Lead 6- Anode 
Lead 7- Dynode No.10 
Lead 8- Dynode tio.8 
Lead 9- Dynode ND.6 
Lead 10- Dynode No.4 
Lead 11- Dynode No.2 
Lead 12- Photocathode 

DTI 
DIRECTION OF RADIATION. 

INTO END OF BULB 

DY4 

DV2 

MaXIMUM Ratings, Absolute-Naxtmum Valu.s: 

Supply Voltage , DC or Peak AC): 
Between Anode and Cathode  1500 max. volts 

S Between Anode and Dynode No.10   300 max. volts 
Between Consecutive Dynodes  250 max. volts 
Between Dynode No.1 and Cathode  400 max. volts 

Average Anode Currentb 0  5 max. ma 
Ambient Temperature  75 max. °C 
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Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across 

a voltage divider providing 1/6 of E between cathode 

add dynode No. I; I/12 of E for each succeeding dynode Ill, 

Stage; and 1/12 of E between dynode No.10 and anode 

With E = 12517 volts (Except as noted) 

Min. TYP. Max. 

Sensitivity: 
Radiant, at 4400 

angstroms  - 6 x103 - aiwe 
Cathode radiant, 

at 4400 angstroms. . . - 0.048 - ahv 
Luminous. 

At 0 cpsd  3 7.5 60 a/'m 
Cathode luminous: 
With tungsten light 

sourcee  4 x 10-5 6 x10-5 - a/im 
With blue light e 

sourceftg  4 x10-9 6 x10-9 - a 
Current Amplification. .   - 1.25 x 105 - 
Equivalent Anode-Dark — 

Current Input at a 
luminous sensitivity of 
7.5 a/le  - 8 x 10-19 2 x10-9 1m 

Equivalent Noise Input.   - 3x 10-12 1 X lo-,, 1m 
Anode-Pulse Rise rimek .   - 2.1 x 10-9 - sec 
Electron Transit Time .   - 2.3 x10-9 — sec 
Quantum Efficiency at 
4300 angstroms   - 14 - % 

Made by Corning Glass works, Corning, New York. 

Magnetic shielding in the form of foil or tape as available from the 
Magnetic Shield Division, Perfection Mica Company, 022 North Ellston, 
Chicago 24. Illinois. or equivalent. 

C Averaged over any interval of 30 seconds maximum. 

d Under the following conditions: The light source is a tungsten-filamert 
lamp having a lime-glass envelope. It is operated at acolor temperature 
of 2870 0 K and a light input of 10 microlumens is used. 

e under the following conditions: The light-source is a tungsten-filameat 
lamp having a lime-glass envelope. It is operated at a color temperature 
of 28700 K. the value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

under the following conditions: Light incident on the cathode is trant-
mitted through a blue filter (Corning C.S. No.5-58, polished to 1/2 stock 
thickness—Manufactured by the Corning Glass works, Corning. New York) 
frame tungsten-filament lamp operated at acolor temperature of 2870 0 A. 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all other electrodes connected es 
anode. 

g See Spectral Characteristic of2870° f Light Source and Spectral Charaw-
teristic of Light fro* 28700 I Source after passing through Indicat.il 
Blue Bitter at front of this Section. 

Ir at a tube temperature of 25 ° C. Darkcurrent may be reduced by use of 
. a refrigerant such as dry ice. 

Under the following conditions: Supply voltage ( E) is as shown, 25°C 
tube temperature, external shield connected to cathode, bandwidthi 
cycle per second, tungsten- light source at a color temperature of 
2870 0 K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
0nn• period of the pulse is equal to the . off. period. 
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Measured between 10 per cent and , i be 
height. This anede—gul se rise time is prin., a function of transi t— 
time variation and is measured under conditions with the ibcident 
light fully illuminating the photocathode. 

a The electron trinsit time is the time interval between the arrival of 
a delta function light pulse at the entrance window of the tube ano the 
time at which the output pulse at the anode terminal reach,s oeak 
amplitude. The transit time is measured under conditions with the 
incident light ' ully illvninatinj tne pnotocatfcde. 

• 
ENVIRONMENTAL TESTS-

The 4460 is des igmed to withstand the sn'ck, vibration, and 

acceleration tests shown below which are equivalent to those 

specified in M1L-E-5272C" for equipment mounted on the structures 

of missiles propelled or launched by high-thrust rocket engine. 111, The accelerations specified in these test; are applied directly 

to the tubes. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

• 

• 

• 

One-Hundred Per-Cent Shock and Vibration Testing: 

Each 4460 is subjected in sequence to shock and then to vibration 

as specified below with the tube non-operating. 

Shock. These tests are performed first, pur method of 

MIL-E-5272C', Paragraph 4.15.5.1, Procedure V, on apoaratus 

which provides a half-wave sinusoidal shock pulse. One-

hundred per-cent testing of all 4460... is per -formed. Each 

4460 is subjected to three impact shoiks in each direction 

of the three orthogonal axes shown ; n the accomparying 

Orthogonal Axes Used During Environmental Tests draving. 

The peak acce'eration of the impact shock is 30 r 3 g's 

and the time duration is 11 ± 1 milliseconds. Each tube 

is subjected to a total of 18 impact shocks. 

Vibration. These tests are performed next, on apparatus 

which applies variable-sinusoidal frequency vibration to 

the tube, per method of MIL-E-5272C", oaragraph 4.7.1J- and 

paragraph 4.7.14.1. One-hundred per-cent testing o' all 

4460's isperformed. Each 4460 is vibrated in each of the 

three orthogoral axes shown in the accompanying Orthogonal 

Axes UsedDuring Environmental Tests d-awing andasspecified 

in the schedu e below. A vibration cycle has a duration 

of 5 minutes per axis in which time the frequency is varied 

logarithmical y from 20 to 2000 and back to 20 cycles per 

second. One vibration cycle is performed ,cir each axis 

and the totaL test period for each tube is 15 minutes. 

Double 

Amplitude 

Inches 

Acceleration 

9.4 

Frequency 

cps 

Cycle 
Duration 

per axis 

minutes 

0.050 i 0.005 
- 

_ 

0.050 t 0.005 

20 ± 2 

20 ± 2 

20-87 

87 - 2000 

2000-87 

87 - 20 

5 
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Tube Rejection Criterion. Upon completion of the One-

Hundred Per-Cent Shock and Vibration Testing each tube it 

tested at a anode- to- cathode voltage of 1250 volts under e 
the conditions shown under Characteristics Range Values 

for Equitment Design and will meet the specified values. 

Design Tests: 

Vibration. These tests are performed under conditions 

equivalent to those described in NIL-E-5272C, paragraph 

4.7.14 and paragraph 4.7.14.1. The vibration cycle has a 

duration of one hour and two cycles are performed for each 

of the three orthogonal axes shown in the accompanying 

Orthogonal Axes Used During Environmental Tests drawing. 

The total test period for each tube is six hours. Tubes 

are operating during the test. 

Acceleration. These tests are performed in a centrifuge 

providing unidirectional acceleration by arnethod equivalent 

to that specified in MIL- E- 5272C, paragraph 4.16.3, 

Procedure III, except that tubes are subjected for one 
minute to an increased acceleration test level of 100 ± 

10 g's in both directions of the three orthogonal axes 

shown in the accompanying Orthogonal Axes Used During 

Environmental Tests drawing andthe tubes are non-operating. 

• Military Specification MIL—E-5272C ( ASG). 13 April 1959; and Amendment 
1.5January 1960. 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



4460 

PHOTOCATHODE 

T6 BULB 

BASE 
JEDEC No.EI2-72 

AND 
PROTECTIVE 
SHELL 

.75 
MIN. 

.78 
MAX DIA. 

4-.755 --v. 
MAX 
DIA. 

II 

.5 
MIN. 
DIA. 

3 38 
MAX. 

2.94 
+.06 
-.12 

MAX. 
(NOTE) 

MA1.30X. 

t 38 M AX. 

12 SEHIFLEXIBLE LEADS 
.016 * .004 DIA. 

92CS-I2362 
DIMENSIONS IN INCHES 

Note: Within th is length, max iMun diameter of tube is 0.78". 

e 

• 

e RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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ORTHOGONAL AXES USED 
DURING ENVIRONMENTAL TESTS 

Z1 

Z2 

DYNODE SPACER 
(NOTE) 

92CS—I2357 

Note: The plane of each dynode spacer is parallel to the X-Z 

piare. The Z-axis is the major axis of the tube. 

RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 

Rn 
4' DYNODE N210 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE) 

- 

LOAD 
CONNECTION 

MJLTIPLIER 
PHOTOTUBE 

92CS-10656R1 

Note: Adjustable between approximately 500 and 1500volts 

DC. 

CI,C 2 : 0.01 mf, 500 volts Idc work'ngl 

RI : 91,000 ohms, 2 watts 

R, througi R11 : 47,000 ohms, I watt 

(e) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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4460 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

• 

• 

• 
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4460 
TYPICAL ANODE-DARK-CURRENT 

CHARACTERISTIC 
LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 

VOLTAGE (E) ACROSS VOLTAGE DIVIDER WhIPCM PROVIDES 
1160F E BETWEEN CATHODE AND DYNODE N21; V2 OF E FOR 
EACH SUCCEEDING STAGE; AND 42 OF E BETWEEN DYNODE 
N210 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT 
A COLOR TEMPERATURE OF 2870° K. 

DASHED PORTION INDICATES POSSIBLE INSTABILITY. 
TUBE TEMPERATURE • 25* C 
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TYPICAL TIME RESOLUTION 
CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

-I OF E BETWEEN CATHODE AND DYNODE No.1; —I OF E 

FOR EACH SUCCEEDING DYNODE STAGE•,  AND 1 OF E 
BETWEEN DYNODE No.10 AND ANODE. 
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PhotomAiplier Tube' 
RUGGED VIBRATION-RESISTANT STRUCTURE 

S- II RESPONSE ELECTROSTATICALLY FOCUSED 
10- STAGE, HEAD-ON, FLAT- FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Radiation and other 
Low- Level Light Sources. Especially Useful in Missile and 
Rocket Service and other Industrial and Military Applications 
where Severe Eivironmental Conditions may be Encountered. 

General: 

Spectral Response  S-11 
Wavelength pf Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 
Minimum area 1  2 A. in. 
Minimum diameter 1  24" 

Window   Lime Glass (Cornius No.0080), or equivalent 
Shape  Planc.plano 
Index of refraction at 5893 angstroms  1.51 

Dynode Material  Copper-Ber-yllium 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.10   3.2 pf 
Anode to all other electrooes  5.0 pf 

MaximumOverall Length ( Excluding semifiexibleleads).   3.18" 
Maximum Diameter 1  56" 
Operating Position   Any 
Weight ( Approx.)   2.2 oz 
Bulb   112 
Magnetic Shield  Millen Co.b, or equivalent 
Base   Special 
Terminal Diagram: 

Lead 1 & Metal Flange-
Photocathode 

Lead 2- Dynode No.1 
Lead 3— Dynode No.3 
Lead 4- Dynode No.5 
Lead 5- Dynode No.7 
Lead 6- Dynode No.9 
Lead 7- Anode 
Lead 8- Dynode No.10 
Lead 9- Dynode No.8 
Lead10- Dynode No.6 
Leadll- Dynode No.4 
Lead12- Dynode No.2 

BOTTOM VIEW 

DY9 DY10 

DY7 DY8 

DY3 DY6 

DY3 DT4 

DY1 METAL DY2 
FLANGE 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Maximum Ratings, Absolute-Maximum 

DC Supply Voltage: 
Between anode and cathode  1500 volts 
Between anode and dynode No.10   25C volts 
Between consecutive dynodes  200 volts 
Between dynode No.1 and cathode  400 volts 

Average Anode CurrentF   L ma 
Average Cathode C.irrentc,d   2 pa 
Ambient Temperature  75 oc 

Values: 

RADIO CORPORATION OF AMERICA DATA I 
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Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across a 
voltage divider providing 1/6 of E between cathode 
and dynode No. I; 1/12 of E for each succeeding dynode • 
stage; and 1/12 of E between anode and dynode No. 10 
and anode. 

With E = 1250 volts (Except as noted) 

Mtn. TyP. Max. 
Sensitivity: 

Radiant, at 4400 angstroms 8 x 10-3 a/w 
Cathode radiant, at 4400 • 
angstroms   0.048 - a/w 
Luminous, at 0 cps° . . 3 10 90 a/lm 
WithdynodeNo.10 as 
output electrode.   6 a/lm 

Cathode luminous: 
With tungsten light 
sourceg  4 x 10-5 6 x 10-5 a/lm e 
With blue light 
source h  4 x 10-8 6 x 10_8 a 

Current Amplification - 1.7 x 10-5 
Equivalent Anode-
Dark-Current Input at 
a luminous sensitivity 
of 10 a/1mi   5 x10-19 2 x 10-9 lm 
Equivalent Noiselnputhoi 2.8 x 10-12 1.8 x 10-11 lm 
Anode-Pulse Rise Time°. . 2.4 x 10-9 - sec 
Electron Transit TimeP. . 2.9 x 10-8 - sec 
Quantum Efficiency at 
43C0 angstroms  - 14 % 

With E = 750 volts (Except as noted) 

Min. TO. Max. 
Sensitivity: 

Radiant, at 4400 angstroms 1.8 x 10-2 a/w 
Cathode radiant, at 4400 
angstroms   0.048 a/w 

Luminous, at 0 cps ° . .   0.22 • a/lm 
Cathode luminous: 

With tungsten light 
sourceg. .   4 x 10-5 6 x 10-5 a/lm 
With blue 1 ight 
sourceh  4 x 10-8 6 x 10-8 a 

Current Amplification . - 3.7 x 10-3 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity of 
10 a/lmj   5 x 10-19 2 x 10-9 lm 

Anode-Pulse Rise Timeh. . 3.1 x 10-9 - sec 
Electron Transit TimeP . 3.8 x 10-8 - sec 

a Made by Corning Glass Works, Corning, New York. 
Magnetic shielding in the form of foil or tape as available from the 
James Millen Manufacturing Company, 150 Exchange Street, Malden 48, 
massachusetts, or equivalent. • 
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C Averaged over any interval of 30 seconds maximum. 

d For a uniformly illuminated area of 0.5 square inches minimum. 

e Under the following conditions: Thelight source is atungsten-filament 
lamp hexing al inn-glass envelope. It is operated at acolor temperature 
of 2870' K and at a light input of 10 microlumens. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode No.10 circuit 
and the anode serves only asa collector. The curves under Typical Anode 
Characteristics do not apply when dynode No.10 is used as the output 
electrode. 

g Under the following conditions: Thelight source isa tungst.-n-filament 
lamp hexing al me- glass envelope. It is operated at acolor ,emperature 
of 2670 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

h Under the following conditions: Light incident on the cathod, is trans-. 
mitted tnrough all Ac filter ( Corning C. 5. No.5-58, polished to 1/2 stocN 
thickness— Manufactured by the Corning Glass Works, Corning. New York) 
from a tungsten- filament lamp operated at a color temperature of 2870' K. 
The value oftight flux incident on the filter 150.01 lumen afici 200 volts 
are applied between cathode and all other electrodes connect ,,d as anode. 

J At a tube temperature of 25° C. Dark current may be reduced by use of 
a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
below 1250 4olts is recommended. 

• Under the following conditions: Supply voltage ( E) is as sh“wn, 25 ° C 
tube temperature, external shield connected to cathode, bandwidth, 1 
cycle per se,ond, tungsten- light sourceat acolor temperature of 2870' K 
interrupted at a low audio- frequency to produce incident radiation pulses 
alternating between zero and the value stated. The 'on' period of the 
pulse is equal to the off' period. 

n Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode-pulse rise time is primarily a function of transit-
time variations and is measured under conditions with an incident- light 
fully illuminating the photocathode. 

P The electron transit time is the time interval between the arrival of 
a delta function light pulse at the entrance window of the tube andthe 
time at whicn the output pulse at the anode terminal reaches peak amplitude. 
The transit time is measured under conditions with the incident light fully 
illuminating the photocathode. 

g Alternate designation for multiplier Phototube. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

ENVIRONMENTAL TESTS: 

The 4461 is designed to withstand the shock, vibrazion, and 

acceleraticn tests shown below which are equivalent to those 

specified inMIL-E-5272C for equipment mounted on the structures 

of missiles propelled or launched by high-thrust rocket engines. 

The accelerations specified in these tests are applied directly 

to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

Each 4461 issubjected in sequence to shock and then to vibration 

as specified below with the tube non-operating. 

Shock. These tests are performed first, per method of 

M1L-E-5272C, Paragraph 4.15-5.1, Procedure V, on apparatus 

which provides a half-wave sinusoidal shock pulte. One-

hundred per-cent testing of all 446i ' s is performed. Each 

4461 ! non-operating) is subjected to three impact shocks in 

each directionof the three orthogonal axes. The peak acceler-

RADIO CORPORATION OF AMERICA 
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Elion of the impact shock is 30 ± 3 g's and the time duration 

is II ± 1 milliseconds. Each tube is subjected to a total 

of 18 impact shocks. 

Vibration. These tests are performed next, on apparatus 

which applies variable—sinusoidal frequency vibration tothe 

tabe, permethod of M1L—E-5272C", paragraph 4.7.14 and para— 

graph 4.7.14.1. One hundred per—cent testing of all 4461.s 

is performed. Each 4461 is vibrated in each of the three 

orthogonal axes as specified in the schedule below. A vi— 

bration cycle has a duration of 5 minutes per axis in which 

time the frequency isvaried logarithmically from 20 to 2000 

and back to 20 cycles per second. One vibration cycle is 
performed for each axis and the total test period for each 

tube is 15 minutes. 

Double 

Amplitude 

Inches 

Acceleration 

g's 

Frequency 

cps 

Cycle 

Duration 

Per Axis 

minutes 

0.050 t 0.005 

— 

— 

0.050 t 0.005 

— 

20 ± 2 

20 ± 2 

— 

20 — 87 

87 — 2000 

2000 — 87 

87 — 20 

5 

Tube Rejection Criterion. Upon completion of the Shock and 

Vibration Testing each tube is tested at a anode—to—cathode 

voltage of 1250 volts with the light level incident on the 

t.ibe adjusted to provide an anode current of approximately 

8 microamperes. Electrical and/or mechanical tube failures 

dueto shock orvibration will beobserved during thevibration 

test when the specified anode current is monitored. Tube 

rejection criterion for both tests isthat the anode current 
of 8 microamperes will not change more than ± 20 per cent 

upon completion of the vibration test for each axis. 

Design Tests: 

Vibration. These tests are performed underconditions equiva— 

lent to those described in M1L—E-5272C", paragraph 4.7.I4and 

paragraph 4.7. 14. I. The vibration cycle has a durationof 

one hour and two cycles are performed for each of the three 

orthogonal axes. The total test period for each tube is six 

hours. 

Acceleration. These tests are performed in a centrifuge 

providing unidirectional acceleration by a method equivalent 

to that specified in MI L— E-5272C", paragraph 4.16.3, Pro— 

cedure III, except that tubes are subjected for one minute to 

an increased acceleration test level of 100 ± 10 g.s in both 

directions of the three orthogonal axes. The tubes are non— 

operating during the test. 

* Hl itary Specification HIL—E-5 27 2C ( ASO, 13 April 19 59; and amendment 
1, 5 January 19 60.  

• 

• 

• 

• 

• 

• 
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OPERATING CONSIDERATIONS 

The operating stability of the 4451 is dependent on the 

magnitude of the anode current and its duration. Whenoperating 

at high average values of anode current, a drop in sensitivity 

(sometimes called fatiguelmay be expected. The extent of the 

drop below the tabulated sensitivity values depends on the 
severity of theoperating conditions- After a period of idle-

ness, the 4461 usually recovers a substantial percentage of 

such loss is sensitivity. 

It is recommended that the average anode curreot be well 

below the maximum rated value of I milliampere when st.ibility 

of operation is important. When maximum stability is required, 

the average ancde current should not exceed 10 microamperes. 

Electrostatic and/or magnettc shielding of the 4,61 may be 
necessary. 

Adequate shielding should be proviced to preventextraneous 
radiation from reaching any part of the 4461. 

The high voltages at which the 4451 is operatec a-e very 

dangerous. Before any part of the circuit is touched, the 
power supply switch should beturned olf and both te -sisals of 
any capacitors grounded. 

Accompanying Typical Voltage- Divider Arrangement is 
recommended for use with the 4461. Resistance values for 

the voltage-divider arrangement range from 10,000ohms perstage 

to 1,000,000 ohms per stage. The choice of resistance values 

for the voltage-divider network is usually a compromise. If 

low values of resistance per stage are utilized, the power 

drawn from the regulated power supply end the required wattage 
rating of the resistors increase. Phototube noise may also 

increase elJe to heating if the diviner network is near the 

photocathode. The use of resistance values near I megohm per 

stage may causedeviation fromlinearite if the voltage-divider 

current is not maintained at a value several times that of the 

maximum value of anode current, and may limit anode-current 

response to pulsed light. The latter effect may be recuced by 
connecting capacitors between the leads for dynode; No.7 and 

No.8, dynodes Na.E1 and No.9, dynodes No.h and No. 10, and between 
dynode No.I0 and anode return. In addition to non- linearity 

and pulse- limiting effects, the use of resistance values ex-

ceeding I megohm per stage nake the .461 more susceptible to 

leakage effects between terminals witt• possible resulting devi-

ation in interstage voltage leading to a . oss cf current 
amplification. 
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(SEE NOTE I) MIN. 
DIA. T1 FACEPLATE  l.24 

PHOTOCATHODE 

TI2 BULB 

DIMENSIONAL OUTLINE 

1.50 ± .06 
DIA. 

METAL 
FLANGE 

(SEE NOTE 2) 

1.5 
MIN. 

1 
2.81 

±.06 

3. 8 
MAX. 

1.56 MAX. 
DIA. 

12 SEMI FLEXIBLE 
--- LEADS 

.020 ±.005 
DIA. 

92GS-114641,12 

DIMENSIONS IN INCHES 

Center 1 ive of bulb will not deviate more than 2° 

in any di rection from the perpendicular erected 

at the center of bottom of the base flange. 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 

I CI 
DY10 

C2 

R3 C3 

+0  

TO R5 
REGULATED 
DC POWER 
SUPPLY 

(SCE NOTE II R6 

o 

R8 

DY.3 

DY3 

DY2 

Rio<> 

P11 

R12 

DV' 

PHOTOCATHODE 

o 

LOAD 
CONNECTION 

ANODE1) 

MULTIPLIER 
PHOTOTUBE 

92CS-12419 

C1: 0.05 etf. 500 volts (dc working) 

C2 : 0.02 0f, 500 volts ( Oc working) 

C3 : 0.01 gt, 500 vsl ts (0c working) 

0.005 mt, 500 vslts ( dc working) 

e, through 17, 2 , 33.000 ohms, 2 watts 

Note I: Adjustable between app ,ox 'mate y 500 and I 500 vo I t s 

DC. 

Note 2: Capacitors C1 through C.: should be connected.Ét tube 

socket for opt imum high- f recluenny performance. 
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Typical Sensitivity And Current 
Amplification Characteristics 

• 

e 

e 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/G OF E 
BETWEEN CATHODE AND DYNODE No.); 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.i0 AND 
ANODE. 
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Typical Anode-Dark-Current Characteristic 

LUMINOUS SENSITIVITY IS VARIEDBY ADJUSTING THE SUPPLY VOLTAGE (E) 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 OF E BETWEEN CATH-
ODE AND DYNODE No I; 1/12 OF E FOR EACH SUCCEEDING STAGE; AND 
1/12 OF E BETWEEN DYNODE No.I0 AND ANODE. 

TUBE TEMPERATURE • 25° C 
DASHED PORTION INDICATES INSTABILITY. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED ATA COLOR 

TEMPERATURE OF 2870° K. 
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Typical Time Resolution Characteristics 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No. I; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.I0 AND ANODE. 
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T
I
M
E
—
S
E
C
O
N
D
S
 

a 
c5

 
ti
, 

ru
 

A
 

Or
 

OD
 

dl
, 

to
 

e
 

TRANSIT TIME 

RISE TIME ---

700  e 9 1000 1500 

SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 
926S-12408 

DATA 5 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



4463  

Multiplier Phototube 
S-20 RESPONSE 

10-STAGE, HEAD-ON, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scintillation-
Counter Equipment Requiring Low- Dark Current and High 
Sens it iv i ty Over a Wide Spectrum ( Blue through Near- Infrared). 

General: 

Spectral Resporse  S-20 
Wavelength of Maximum Response . . . . 4200 ± 500 augstroms 
Cathode, Semi t ran spa rent . . Potassium-Sodium-Cesium-Antimony 

(Mul t i al kal i) 
Shape  Flat, Circular 
Minimum area   2.2 sq. in. 
Minimum diameter   1.68 in. 

Window  Boros i 1 i cate G1 ass° 
Index of refraction at 5893 angstroms  1.48 

Dynode Material  Copper-Beryl 1 i um 
Di rect Inter-electrode Capacitances ( Approx. ) : 

Anode to dynode No.10  7 pf 
Anode to all other electrodes  8.5 pf 

Maximum Overall Length 5  81" 
Seated Length 4  87" ± 0 19" 
Maximum Diameter 2  31" 
Operating Position   Any 
Weight ( Approx.)   7 oz 
Bulb  116 
Socket  Cinchb No.3M14, or equivalent 
Magnetic Shield Jble No.S-2004, or equivalent 
Base   Medium-Shell Diheptal 14- Pin 

(JEDEC Group 5, No.614-38), Non-hygroscopic 
Basing Desigration for BOTTOM VIEW   14AA 

Pin 1- Dynode No.: 
Pin 2- Dynoce No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 DY5 DYm 
Pin 6- Dynode No.6 
Pin 7 - Dynode No. 7 DY4 
Pin 8 - Dynode No. 8 
Pin 9 - Dynode No. 9 ova 
Pin 10 - >node No.10 
Pin 11 - Anode DY2 I G 
Pin 12- DO Not Use ori K 
Pin 13- Focusing 

Electrode 
Pin 14- Pnotocathode 

DIRECTION OF RADIATION 
INTO ENO OF BULB 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum Ratings, Absolute-Maximum Values: 

DC Supply Voltage: 
Between anode and cathode  2500 max. volts 
Between anode and dynode No.10   300 max. volts 
Between consecutive dynodes  300 max. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode and cathode   600 max. volts 

Average Anode Currentd   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage 1E) across a 

voltage divider providing 1/6 of E between cathode 

and dynode No.1; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between anode and dynode No.10. 

Focusing- electrode voltage is adjusted to that value 

between 50 and 100 per cent of dynode-No.I potential 

Ireferredtocathodel which provides maximumanodecurrent. 

With E = 2000 volts (ExcePt as noted) 

Min. TYP. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms   - 1.1 x 104 - a/w 

Cathode radiant, 
at 4200 angstroms. . - 6.8x 10-2 - a/w 

Luminous, at 0 cps. • 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
light sourcef . • 1.2x 10-4 1.6 x 10-4 - a/1m 

With blue light  
sourcel.h . . . 5x 10-8 - - a 

With red light 
source-1, k . . . 3x 10-7 - - a 

Current Amplification 1.6 x 10 5 
Equivalent Anode-

Dark-Current Input 
at .% luminous sensi-
tivity of 12 a/lmM . • - 4x 10-1 ° 1 x 10-9 lm 

Equivalent Noise Input . - - 3.8 x 10-12 lm 
Anode-Pulse Rise Time° • - 9.8 x 10-9 - sec 
Electron Transit Time • - 5.2x 10-8 sec 

With E = 25oo volts (Except as noted) 

Sensitivity: 
Radiant, at 4200 
angstroms   

Catnode radiant, 
at 4200 angstroms . 

Luminous, at 0 cps°. . 

Mtn. TyP. Max. 

- 2.1x 103 - a/w 

- 6.8 x 10-2 - a/w 
5 a/lm 

RADIO CORPORATION OF AMERICA 
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Nin. Ty. Max. 

Cathode luminous: 
With tungsten 

1 ight source f . 1.2x 10-4 1.6 x 10-4 - /in 
With blue light 

sourceg ,h . . . 5e 10-8 
With red light 

sourcej' h . . . 3x 10-7 - - a 
Current Ampl ification - 3.1x 104 
Equivalent enode-Dark 
Current Irput at a 
luminous sensitivity 
of 12 aun* . . . . - 4x 10-1 ° 1 x 1C.-9 1 m 

& Corning 80. 1056 made by Corning Glass Wor>s, Corning, sea York, or 
equivalent. 

Made by Cinch Manufacturing Company, 1026 South Homan Ayenue, 2u, 
Illino;s. 

• Made by JAN Hardware Manufacturing Company, 38-01 Queens Blvd.. 
Long Island City 1, New York. 

Averaged over any interval of 30 seconds maeimum. 

e under the following conditions: The ligmt source isa tungsten-'ilament 
lamp having>alimerglass envelope. It is operated at a color temperature 
of 28700 K and a light input of 1 micro-lumen is used. 

Under the fcllowing conditions: The li5ht sourc .. a t,, islam-filament 
lamp having n limeglass envelope, It is operated c a f : emperature 
of 28700 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cat node and all other electrodes connected a. anode. 

g under the following conditions: Liglt imcident on the cathode is 
transmitted through a blue filter ( Corning C. S. No.5-58 pal . shed to 
1/2 Stock thickness--manufactured by the Corning Glass works, corning. 
New York) fosa tungsten- filament lamp operated at a color : emperatu re 
Of 2870° K. The value of light flux incident on the filter is 0.01 
lumen and 20:: volts are applied between cathode and al 1 other electrodes 
connected a. anode. 

See Spectral Characteristic of 2e.70" 1 light Source and Spectral 
Characteriitic of Light from 2870' 1 Source after Passing through 
Indicated Blue Filter at front of this Section. 

j under the following conditions: Light incident on the cathode is 
transmitted through a red filter ( Cornirg C.S. Mo. 2-62. manufactured by 
the Corning Glass works, Corning, New nor;.) from a tungsten- filament 
lamp operated at a color temperature cf 2100 ° K. The valee of light 
flux incident on the filter is 0.01 Lime° and 200 volts “ re applied 
between catnode and all other electrodes connected as anode. 

See Spectral Characteristic of 2870' 1 Light Source and Spectral 
Characterirtic of Light from 2870° I Source after passing through 
Indicated Red Filter at front of this !ection. 

& At a tube temperature of 25° C. Dark ourrent may be reduced by use of 
a refrigerant. 

n Measured between 1P per cent and 90 per cent of maximum anode- pulse 
height. This anode-pulse rise time is¡rimdrily a'function of transit-
t ime variation and i s measured under cor.ditions with the incident light 
fully illuminating : he photocathode. 

P The electron transit time is the time interval between the arrival of 
a delta function light pulseat the entrance window of the tube and the 
time at whichtheoutput pulse at theanoch-terminal reachespeakamplitude. 
The transit time is measured under conditions with the incident light 
fully illuminating the photocathode. 

RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

The operating stability of the 4463 is dependent on the 

magnitude of the anode current and its duration. When the 4463 

is operated at high average values of anode current, a drop 

in sensitivity ( sometimes called fatiguel may be expected. 

The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After a 

perio.0 of idleness, the 4463 usually recovers a substantial 

percentage of such loss in sensitivity. 

It is recommended that the average anode current be well 

below the maximum- rated value of I milliampere when stability 

of operation is important. When maximum stability is required, 

the average anode current should not exceed lo mieroamperes. 

Electrostatic and/or magnetic shielding of the 4463 may 

be necessary. 

Adequate shielding should beprovidedto prevent extraneous 

radiation from reaching any part of the 4463. 

The high voltages at which the 4463 is operated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these high 

voltages. Precautions should include the enclosure of high-

potential terminals and the use of interlock switchesto break 

the primary circuit of the high-voltage power supply when 

access to the apparatus is required. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
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.i- 2.00 2..06 -I.- 
DIA. 1.68 MIN 

FACEPLATE— -H 

I  
DIA. 

(SEE NOTE) 

PliOTOCATHODE— 

BASE 
JEDEC GROUP 5, 

No.814-38 

i--

."-.T 16 
BULB 

2.31 MAS. 
DIA. 

DIMENSIONS IN INCHES 

4.87 
I. 9 

5.81 
MAX. 

92CS-I1232Ri 

Center I i ne of burl:, will not devia:e more than 20 in any 

direct ion from the perpend icular erected at the center of 
tx..-ttom of the base. 

Note: Within I . 68.' diameter, devi.t ion from flatness of 
external sur`ace of faceplate w1 I I not exceed 0.010-1 from 
peak to ka I ley. 

RADIO CORPORATION Cr.= AMERICA 

Electronic Components and Devices Harrison, N. 1 6-64 

DATA 3 



o 

o 

200 
o 

fil 

rl 

V.? 
  Oo m_inc -immcoec  2 2.z 

 rot o me lrm-lqrz 
 -ig_e.zm o , 
 ma -roe m m 7 

  _In13 on _1 ›o' oomr. 74-11 
 go.  0121 ° g 

 cc - 
zi z xOmzO 
Plio Q Oa 

<Del 

 Oi:7 Mi U ; 7  
me- m  0 :21r 

  11,71 •-• < 

•   F 

  e ID 0 o 
ni 0 r 0 

< pc • 

r Dora 
z • 

0 0 RI — 

; 

>z 
X. 

- 
c m = 
o 

Tom <  

zz," 
m 100 200 

VOLTS BETWEEN ANODE AND DYNODE No. I0 



4463 
SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 
DYNODE No. 1-70—CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE—STAGE VOLTS • 1/12 E 
ANODE—TO—DYNODE No.I0 VOLTS • 1/12 E 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

.
U
M
E
N
 
(
C
O
L
O
R
 
T
E
M
P
.
 
2
8
7
0
 
C
I
 

3
 

o 
 

e
 

en
 
c
e
N
 

N
 

a
 

Of
 
0
 

8106 

44 

105 a 111111111 hUh 4. 

"
 

a
 

0
 

C
O
 
a
.
 

N
 

a
 

CO
 

CD
 
_ 

A
 

CO
 

c 

C
U
R
R
E
N
T
 
A
M
P
L
I
F
I
C
A
T
I
O
N
 

• A 
S. 

0. 

e A., ,i, + 
4, e c., 

e , 
, 

flhIA ,...e 

- 
e  
e ... 

J. & 
..i's 

4. e••• & ..,- 

S
E
N
S
I
T
I
V
I
T
Y
—
A
M
P
E
R
E
S
/
L
 

N
 

A
 

en
 

co
 
0
 

N
 

A
 

O
 

C c.,<- ,c:,.. ,o , ‘.» A  <47 C., 
e 0, 

",....1/4 ..,..b+ 1. ii.uv .he.  'SF 

IIp 
qriiiiiil 

1000 1500 2000 2500 

SUPPLY VOLTS ( E ) BETWEEN ANODE AND CATHODE 

92CM-12312 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 6-64 

DATA 4 



4463 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E) 

DYNODE No. 1-TO-CATHODE VOLTS = 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS = 1/12 E 
ANODE- TO- DYNODE No.10 VOLTS = 1/12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.) POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870 K. 

TUBE TEMPERATURE • 25* C , 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 
DYNODE No. 1-TO-CATHODE VOLTS = 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 1/12 E 
ANODE- TO-DYNODE No.I0 VOLTS = 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 10 0 PER CENT OF DYNODE No .I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE No.I-TO-CATHODE VOLTS • 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE . 100 
ANODE -TO-DYNODE No.10 VOLTS . 100 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DvNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE No. I-TO-CATHODE VOLTS= AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS - 125 
ANODE-TO-DYNODE No.10 VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.IPOTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. IFOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
2 

100   

1 ri 
DYNODE No.1—TO—CATN0DE 

I 

tiC/L TS .3 e 
6 250— 

.1 125-
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10 
0 5 10 15 

MAGNETIC FIELD INTENSITY— GAUSS 

20 

92CS-1123509 

DYNODE No. I-TO- CATHODE VOLTS . AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS = 125 
ANODE- TO-DYNODE No.I0 VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX.IFOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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Multiplier Phototube 
S-20 RESPONSE 

10-STAGE, HEAD-ON, VENETIAN-BL! ND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying- Spot Scanning, and Scintillation-
Counter Equipment Requiring Low-Dark Current and High 
Sensitivity Over alVide Spectrum(Bluethrough Near- Infrared). 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 ± 500 angstroms 
Cathode, Semitransparent   Y-Na-Cs-Sb ( Multialkali) 

Shape  Flat, Circular 
Minimum area   5.27 sq. in. 
Minimum ciameter   2.59 in. 

Window  Lime Glass' 
Index of refractiol at 5893 angtroms  1.51 

Dynode Material   Copper-Beryllium 
Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10  7 pf 
Anode to all other electrodes  6.5 pf 

Maximum Overall Length 6  31" 
Seated Lencth 5  38" ± 0 18" 
Maximum Diameter 3  06" 
Operating Position  Any 
Weight ( Approx.)   7 oz 
Bulb  J24 
Socket  Cinchb No.3M14, or equivalent 
Magnetic Shield Perfection Mica Co. c , or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.B14-45) Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AM 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 DY4 

Pin 8 - Dynode No.8 
Pin 9- Dynode No.9 
Pin 10 - Dynode No.10 
Pin 11 - Anode 
Pin 12- Do Nut Use 
Pin 13 - Foctr.ing Electrode 
Pin 14- Photocathode 
Metal 
Collar- Do Not Use 

DY7 DY5 
DYp 

DY5 

v3 

ov3 G N-MIAALR 
• DY1 IC 

DIRECTION of LICKT: 
INTO END OF BULB 

DYg 

Ylo 
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Maximum Ratings, Absolute-Maxlmum Values: 

DC Supply Voltage: 
Between anode and cathode 2500 max. volts 
Between anode and dynode No.10   300 max. volts 
Between consecutive dynodes  300 max. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode and cathode   600 max. volts 

Average Anode Currentd   1 max. ma 
Ambient Temperature  oc 85 max. 

Characteristics Range Values: 

Under conditions with dc supply voltage ( E/ across a 

voltage divider providing 1/6 of E between cathode 
and dynode No.1; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between anode and dynode No. 10. 

Focusing- electrode voltage is adjusted to that value 
between 50 and 100 per cent of dynode- No. I potential 

Ireerredtocathodel which provides maximum anodecurrent. 

With E = 2000 Volts (Except as noted) 

Men. TYP. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  1.1 x104 a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8 x 10-2 - a/w 

Luminous, at 0 cps°. 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
light sources. . . 1.2x 10-4 1.6x 10-4 a/lm 

With blue light 
sourceil ,h  5 x 10-8 a 

With red light 
source."  3 x10-7 - a 

Current Amplification. - 1.6 x105 
Equivalent Anode-

Dark-Current Input 
at a luminous sensi-
tivity of 12 a/lm° . 4 x10-1° 1 x10-9 lm 

Equivatent Noise Input 1m 
Anode-Pulse Rise Timed - 3.8 x 10-12 

1.16 x 10-8 - sec 
Electron Transit Time° • 5.8x 10-8 - sec 

With E = 1500 volts (Except as noted) 

Men. Typ. Wax. 

Sensitivity: 
Radiant, at 4200 

angstroms  
Cathode radiant. 

at 4200 angstroms. . 
Luminous, at 0 cps°. . 

2.1 x103 

6.8x 10-2 
5 

a/w 

a/w 
a/lm 
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Tyt. Mn 

Cathode luminous: 
With tungsten 

light source f  1.2 z 10-4 1.6 x10-4 
With blue light 

source' h  5 x 10-8 - - a 
With red light 

sourcei ,4  3 x10-7 - a 
Current Amplification. - 3.1 x 104 
Equivalent Anode-Dark 
Current Input at a 
luminous sensitivity 
Of 12 a/1mm  - 4 x 10-1 ° 1 x10-9 lm 

4 Corning 90.0090 made by Corning Glass works, Corning, New York, or 
equivalent. 

Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 
24, Illinois. 

C Magnetic ahielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 1322 North 
(llston, Chicago 24, Illinois, or equivalent. 

Averaged over any interval of 30 seconds maximum. 

e Under the following conditions: The light source is a tungsten- filament 
lamp having a lime -glass envelope. It is operated as a color temperature 
of 28700 K and a light input of 1 micyolumen is used. 

Under the following conditions: The light source ita tangsteh-filament 
lamp having al me-glass envelope. It iscmeratedat a color temperature 
of 2870° K. The value of light flux is 9.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

Under the following conditions: L ght incident on the cathode is 
transmitted through a blue filter ( Corning*C.S. No.5-58 polished to 
1/2 stock thickness -- manufactured by the Corning Glass Works. Corning, 
New York.) from atungsten-filament lama operated at a color temperature 

of 2870 A. The value of light flux irwident on tre filter is 0.01 
lumen and 200 volts are applied between cathode and al) Other electrodes 
connected AS anode. 

See Spectral Characteristic se 2870° Lieht Source arid Spectra/ Char-
acteristicefLight fro. 2870'" Sourcm after passing through Indicated 
Blue kilter at front of this Section. 

J Under the following conditions: light incident on the cathode is 
transmitted througha red filter ( Corning i.S. No.2-62, marufaCtureg by 
the Conlin) Glass Works, Corning, Neo Yob) from a tungsten- filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux incident on the filter it 0.01 lumen and 200 volts are applied 
between cathode and all other electroces connected as anode. 

See Spectral Characteristic of 2870° A Light Source and Stectral Char-
acteristic 'Right fro. 2870 0 It Source afser passing through Indicated 
Red kilter at front of this Section. 

▪ At a tube temperature of 25 ° C. Dark zurrent may t, reduced Dy use of 
a refrigerant. 

n Measured between 10 per cent and 90 per cent of max mum anode-pulse 
height. This anode-pulse rise time is primarily a function of transit-
time variation and is measured older conditions with the inzident light 
fully illuminating the photocathode. 

P The electron transit time is the time interval between th, arrival of 
a delta fun:lion light pulse at the entrance window of the tube and the 
time at which the output pulse at the anodeterminal reachespeali amplitude. 
The transit time is measured under conditions with the incident light 
fully illuminating the photocathode. 

OPERAT I NG CONS I DER AT I OHS 
It is recommended that the average anode currert be well 

below the maximum- rated value of I mill ampere when Stability 

of operat ion is important. When max i mum Stability is requi red, 

the average anode current should not exceed ID microamperes. 

Electrostatic and/or magnetic shi. lchng of the 4464 may be 
necessary. 

RADIO CORPORATION OF AMERICA 
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4464 
Adequate shleldIng should be provided to prevent extraneous 

radiation from reaching any part of 4464. 

The operating stabtlzty of the 4464 is dependent on the 

magnitude of the anode current and its duration. When the 4464 

is operated at high average values of anode current, a drop 

in sensitivity ( sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After a 

period of idleness, the 4464 usually recovers a substantial 
percentage of such loss in sensitivity. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

shown under Type 4463 also applies to Type 4464 

PHOTOCATHODE 

J-24 
BULB 

METAL COLLAR 

BASE 
JEDEC GROUP 5 

No. B14-45 

3.00.06 
DIA. 

2.59 
MIN. DIA7-11., 

.25 
MA/CR. .75R. 

2.00 ± 06 
DIA. 

FACE PLATE 
,/ (SEE NOTE) 

.75 R. 

5.38 
*.18 

6.31 
MAX. 

.„ 2.38 MAX 
DIA. 92CS-I2312 

DIMENSIONS IN 1NCMES 

Center line 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 2.59" diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010"from 
neak to valley. 

RADIO CORPORATION OF AMERICA 
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4464 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
DYNODE No 1-TO-CATHODE VOLTS 31/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • I/12 E 
ANODE-TO-DYNODE No.10 VOLTS 31/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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4464 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE- TO-DYNODE No.10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERArURE • 25° C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No.1-70-CATHODE VOLTS•I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS•1/12 E 
ANODE-TO-DYNODE No.I0 VOLTS•1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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4464 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT 
AS A FUNCTION OF DYNODE-No.5 VOLTS 
DYNODE No.1-70-CATHODE VOLTS. 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No .5 

STAGE . 100 
ANODE-TO- DYNODE No .I0 VOLTS • 100 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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4464  

TYPICAL EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

• 

• 

• 

• 

• 

DYNODE No.I-TO-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS=125 
ANODE-TO-DYNODE No.I0 VOLTS•125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO TFIAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIA-
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX.I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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TYPICAL EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

DYNODE No.I-TO-CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.I25 
ANODE-TO-DYNODE No.I0 VOLTS.I25 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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Multiplier Phototube 
S-20 RESPOhSE 

10-STAGE, HEAD-ON VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying- Spot Scanning, and Scintil lation-Coun-
ter Equipment Requiring Low-Dark Current and High Sensitivity 
OveraWide Spectrum ( Blue Visible Well into Near Infrared). 

General: 

Spectral Responie  S-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent   K-Na-Cs-Sb (Multia'lkali) 

Shape  Flat, Circular 
Minimum area   15.1 sq.in. 
Minimum diameter   4.38 in. 

Window  Lime Glassa 
Index of refraction at 5893 angstroms  1.51 

Dynode Material   Copper-Beryllium 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynoce No.10  7 pf 
Anode to all other electrodes  8.5 pf 

Maximum Overall Length 7  69" 
Seated Length 6  75" t 0.19" 

" Maximum Diameter 5  31 
Operating Position  Any 
Weight ( Approx.   1 lb 7 oz 
Bulb    J42 
Socket   Cinch No.3M14,or Equivalent 
Magnetic Shield  Perfection Mica Co.c,or Equivalent 
Base  Small-Shell Diheptal 14-Pin 

(JEDEC Group 5, ro.B14-45), Non-hygroscopic 
ng Designation for BOTTOM VIEW   14AM Basi 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Metal 
Collar- Do Not Use 

1 - Dynode No.1 
2 - Dynode No.2 
3 — Dy node No.3 
4 - Dynode No.4 
5 - Dynode No.5 
6 - Dynode No.6 
7- Dynode No.7 
8 - Dynode No.8 
9 - Dynode No.9 
10- Dynode No.10 
11- Anode 
12- Do Not Use 
13 - Focus,ng Electrode 
14- Photocathode 

0'3 

DY2I  14 METAL 
G — COLLAR 

— DY' lc 

DIRECTION OF LIGHT: 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
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Maximum Ratings, Absolute—Naximum Values: 

DC Supply Voltage: 
Between anode and cathode  2500 max. volts 
Between anode and dynode No.10   300 max. volts 
Between consecutive dynodes  300 max. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode and cathode   600 max. volts 

Average Anode Currentd   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage ( E) across a 
voltage divider providing 1/6 of E between cathode and 
dynode No.1; 1/12 of E for each succeeding dynode stage; 
and 1/12 of E between dynode No.I0 and anode. Focusing. 
electrode voltage is adjusted to that value between 50 
and 100 per cent of dynode-No.1 potential ( referred to 
cuthode) which provides maximum anode current. 

With E = 2000 volts (Except as noted) 

Min. TVP. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  1.1 x104 a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8x 10-2 - a/w 

Luminous, at 0 cps°. 12 25 240 a/Im 
Cathode luminous: 

With tungsten 
light source. . 1.2 x 10-4 1.6x 10-4 a/Im 

With blue light 
source''  5 x 10-8 a 

With red light 
sourcej ,k  3 x 10-7 a 

Current Amplification. - 1.6;105 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 12 a/le  4 x10-1 ° 1 x 10-9 lm 

Equivalent Noise Input 1m 
Anode-Pulse Rise Time ° - 3.8 x 10-12 1.65 x10-8 sec 
Electron Transit Time° 9.3x10-8 - sec 

With E = 1500 volts (Except as noted) 

Min. TyP. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms  
Cathode radiant, 

at 4200 angstroms. . . 
Luminous, at 0 cps. . . 

a/w 

a/w 
a/lm 

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

Cathode luminous: 
With tungsten 

light source f  1.2 x10-4 1.6 x10-4 - a/lm 
With blue light 

sourceg ,h  5 x 10-8 - - a 
With red light 

source,"  3 x lo-7 - - a 
Current Amplification. . - 3.1 x104 - 
Equivalent Anode-Dark-

Current lrput at a 
luminous sensitivity 
of 12 a/lnM  - 4 x 10-10 1 x 10-9 lm 

a Corning mo.n080 made by Corning Glass Works. Corning, New York, or 
equivalent. 

b Made by Cinch Manufacturing Company, If26 .cuth Homan Avenue, Chicago 
20. Illinois. 

C Magnetic shielding material in the form of foil or tape a; available 
from the Magnetic Shield Division, Perfection Mica Company, 1322 North 
Ellston, Chicago 20, Illinois, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 

e Under the fallowing conditions: The ' let source is a tungsten-filament 
lamp hexing 4 lime-slass envelope. It ' , operated at a color temperature 
of 2870- K and a light input of 1 micralumen is used. 

Under the following conditions: The light source is a tungsten- filament 
lamp having wlime-glass envelope. It ta operated at a color temperature 
of 2870° K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

g Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter ( Corning .C.S. No.5-58 polished to 1/2 
stock thickness—manufactured by the Corning Glass works, Corning, New 
York) from a tungsten- filament lamp operated at a color temperature 
of 2870 0 K. The value of light flux incident on the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

h See Spectral Characteristic of 2870° k Light Source and Spectial Char-
acteristic of Light fro* 2870 k Source after gassing through Indicated 
Blue Filter at front of this Section. 

j Under the following conditions: Light incident on the cathode is 
transmitted through a red filter ( Corning C.S. No.2-62, manufactured by 
the Corning Glass works, Corning, New York) f,rom a tungsten- filament 
lamp operated at a color temperature of 2870" K. The value of light 
flux incident on the filter is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as anode. 

See Spectral Characteristic of 2870° I Light Source and Spectral Char-
acteristic of Light fro' 2870 k Source after passing through Indicated 
Red Filter at front of this Section. 

• At a tube temperature of 25 0 C. Dark current may be reduced ty use of 
a refrigerart. 

n Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time isorimarily a function of transit-
time variation and is measured arder coodit.ons with the incident light 
fully illum:nating the photocathode. 

P The electroa transit time is the time irterval between the arrival of a 
delta function light pulse at the entrance window of the tube and the 
time at which the output pulse at the erode terminal roaches peak 
amplitude. The trans.t time is measered under conditions with the 
incident light ful'y illuminating the photocathode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
shown under Type 4463 also applies to Type 4465 

RADIO CORPORATION OF AMERICA DATA 2 
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17-5.25 1..06 DIA. 
4.38 MIN. DIA. —.1-')SEE NOTE/ 

PHOTOCATHODE FACEPLATE 

3.50 
t. 9 

1.97 

J42 BULB 

METAL 
COLLAR 

BASE 
JEDEC GROUP 5 

No. B14-45 

2.38 MAX. 
DIA. 

6.75 
±I9 7.69 

MAX. 
.75 R. 

2.00±.06 
DIA. 

92CS -12320 

DIMENSIONS IN INCHES 

Center line 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 4.38" diameter, „deviation from flatness of 

external surface of faceplate will not exceed 0.010" from 

peak to valley. 

RADIO CORPORATION OF AMERICA 
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4465 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
OvNODE No. I-TO-CATHODE VOLTS . 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE No.I0 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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• 

• 

• 

• 

• 

• 

TYPICAL OUTPUT CURRENT AS A FUNCTION OF 
DYNODE-No.5 VOLTS CHARACTERISTIC 

DYNODE No.1-70-CATHODE VOLTS= 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No 5 

STAGE = :00 
ANODE-TO-DYNODE No.10 VOLTS = 100 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No .I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURREN 7 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. I- TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 1/12 E 
ANODE- TO- DYNODE No.I0 VOLTS • I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870* K. 

TLBE TEMPERATURE • 25 C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

4 

DYNODE No.1- TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS.1/12 E 
ANODE - TO-DYNODE No.I0 VOLTS . 1/12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE-
TWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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4465 
TYPICAL EFFECT OF MAGNETIC FIELD ON 

ANODE CURRENT CHARACTERISTIC 
DYNODE No.I-SO-CATHODE VOLTS . AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS.I25 
ANODE-TO-DYNODE No.I0 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS AD.:USTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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DYNODE No.I-TO-CATHODE VOLTS. AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS - 125 
ANODE- TO- DYNODE No.I0 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFEERED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4470 

Image-Intensifier Orthicon 
COMBINED IMAGE-CONVERTER & IMAGE ORTHICON SECTIONS 

THIN FILM SEM1CONDUCTIVE TARGET 

For Extremely Low- Light Level Television Cameras 

GENERAL 

Maximum Overall Length  . 22  44 in 
Greatest Diameter  5.016 in 
Operating Position . . .The tubeslould never be operated in a 

vertical position with the dihhptal-base end up nor in any 

other position where the axis of tne tube with te base up 

makes an angle of less than 20° witn 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 
  2 inches max diagonal 

Focusing Method  Electrostatic 

Image-Orthicon Section 

Heater. for Unipotential Cathode 
6  3 10% V 

0  6 A 
Direct lnterelectrode Capacitance 

.•ther electrodes  12 pF 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Socket   Cinch Part No.3M14,b or equivalent 
Minimum Deflection-Coil Inside Diameter  2-3/8 in 
Deflecting Coil  Cleveland Electronics, Part No.0Y-1,b 

or equivalent 
Deflection-Coil Length   5 in 
Focusing Coil  Cleveland Electronics. Part No.OF-2,b 

or equivalent 
Focusing-Coil Length   10 in 
Alignment Coil  Cleveland Electronics, Part Wo.0A-3. b 

or equivalent 
Alignment-Coil Length  15/16 in 
BASING DIAGRAM BOTTOM VIEW 

Shoulder Base: Keyed 
Jumbo Annular 7- Pin 

Pin 1-Gr,d No.6 
Pin 2- Second Photocathode 
Pin 3- Do Not Use 
Pin 4- Do Not Use 
Pin 5- Grid No.5 
Pin 6- Target 
Pin 7- Do Not Use 

Direction of Light: Perpendicular 
to Large End of Tube 

RADIO CORPORATION OF AMERICA 
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End Base: Small- Shell Diheptal I4- Pin ( JEDEC No.B14-45) 

n 1 - 1-1e,-iter 
Pin 2- Grid No.4 
P.n 3- Grid No.3 
P,n 4- Do Not Use 
Pin 5- Dynode 
Pin 6 - Dynode '• 

- Dyn.,7e 
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 

MAXIMUM RATINGS. ABSOLUTE-MAXIMUM VALUES 

• 

Maximum Continuous Operating 
Photocathode Illumination  I x 10 -6 fc 

Storage-Temperature Range  0 to 50 oc 

Supply Voltaged 

Image- Orthicon Section 

Second Photocathode Voltage  -550 V 
Grid-No.6 Voltage  -550 V 
Target Voltage 

. 10 V 
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.I Voltage  350 V 
Grid-No.I Voltage 

l''ge -Con,  prier  Section 14000 to - 20000 
V 

Peak Heater-Cathode Voltage 

Anode-Supply Voltagee 
Voltage Per Multiplier Stage 
Operating Temperature 

Temperature Difference 

125 v 
O V 

125 V 
10 V 

1350 V 
350 V 

50 oc 
20 min 0C 

5 oc 

• 

• 
TYPICAL OPERATING VALUES 

Image- Converter Section 

Supply Voltage"  -14000 to -20000 V 110 

Inoge-firthicon Section 

Second Photocathode Voltage  -400 to - 540 V 
Grid-No.6 Voltage ( Approx. 75%of Second 

Photocathode Voltage)  
Target-Cutoff Voltage"   
Grid-No.5 Voltage ( Decelerator)  
Grid-No.4 Voltage ( Beam Focus)   
Grid-No.3 Voltage"   
Grid-No.2 & Dynode-No.I Voltage  
Grid-No.I Voltage for Picture Cutoff . 

-300 to -405 V 
-3 to . 1 V 
0 to 125 V 
160 to 220 V 
225 to 330 V 

300 V 
-45 to - 115 V 

• 
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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 OC 
Minimum Peak-to-Peak Blanking Voltage. .   5 V 
Field Strength at Center of Focusing Coil" 75 G 
Field Strength of Alignment Coil   0 to 3 G 

a Made by Cinch Manufacturing Co., 1026 South Homan Ave., Chicago 24. 
Illinois. 

Made by Ceveland Electronics Inc., 1974 East 61st Street, Cleveland, 
Ohio. 

C Image- Converter Power- Supply Connector Astembly ( Three Leads( 7 1. Short 
Bed Lead — To ground of image- orthicon- section poser supply. 2. Long 
Black Lead — To negative high- voltage terminal of image- converter-
section power supply and fitted with Alden Part No.8111M or eauivalent. 
3. Long fled Lead — To positive ( ground) high- voltage terminal of 
image- connector- section power supply and fitted with Alden Pare No.8111M, 
or equivalent. 

d An op timon value of image- converter- section supply voltage it supplied 
sitheach individual 4470. 

e Dynode voltage values are shown under ryei,al Operating Pulsos. 
f Normal se,ting of target voltage is .2 V from target cutoff. The target 

suppli, voltage should be adjustable from -3 to .5 V. 

g Adjust to give the most uniformly shaded picture near max.mus signal. 
h Directionofcurrent should be such that a rorth-seeking pole is attracted 

to the image end of the focusing coil, with indicator In. ...it' outside 
of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

When the beam current is adjusted to ¡ ust ditcharge the 
highlighta of the scene being televised, the amount of signal 
current produced is nearly directly proportional' to the light 
level intensity. Noise, on the other hand, varies as the 
square root of the scanning- beam current employed. The 4470, 
therefore, maybe operated over a wide range of si4nal current, 
or scene illumination levels, without a change in signal-to-
noise ratio of the video signal that, is in direct proportion. 
However, attention must be paid to those parameters affecting 
the amount of beam current used during tube operation. 

When the 4470 is used in image-orthicon cameras the follow-
ing instructions and camera modifications should be followed: 

1. The camera should be of good .electrical and mechanical 

design. 

2. A high- voltage source must be provjded to supply, the neces-
sary voltage for the image- converter section of the 4470. The 
positive terminal of this voltage supply should be grounded 
and be adjustable from - 4kV to - 200, for optiwum cperation of 
the tube. The image- con‘erter se ,tion present.: a load of 
approximately 20,000 megohms to the power supply. 

3. A spherical corrective lens system, such as " Saper -Farros 
F/0.87", - manufactured by the Farrand Optical Co., Inc., 

Bronx Blvd., and East 238th St., New York 70, N.Y. - vr couina -
lent, should be employed with the first photo-catode ( image-
converter section) to minimize "min cushioning" e'fects. 
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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)oftube should be made 
of high-grade insulating material. 

SET-UP PROCEDURE 

Follow carefully the set-up procedure 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 
1 x 10' 6 footcandle. 

Insert the 4470 in its socket with all camera voltages in 
the " off" position. Before applying the heater voltage make 
sure that no light is incident on the photocathode, i.e., make 
sure that all camera doors and light shields are closed and 
that the camera lens is capped. Allow warm-up for 2 minutes 
with only heater voltage applied. 

Check the camera lens system for the proper combination of 
neutral- density filter and lens aperture that limits the il-
lumination on the first photocathode to 1 x 10' 6 footcandle 
from a test chart or set-up scene. After the lens . system has 
been so adjusted, uncap the lens. Apply specified image-
converter voltage to that section. 

Apply scanning and image- orthicon- section voltage as indi-
cated under Typical Operating Values. The image-orthicon beam 
control ( grid No.l) should be in its most negative position and 
that the target- voltage control adjusted to - 3 volts, or its 
most negative position. Adjust deflecting circuits for maxi-
mum output to assure overscanning of the target. 

Grid No.5 is used to control the beam landing on the target 
and consequently the uniformity of signal output. Adjust grid-

No.5 voltage control to produce a picture that has most uniform 
shading from center to edge with the lens iris adjusted to 
permit operation at the highest light level involved in the 
application. Grid-No.5 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. Adjust grid-No.3 voltage control to produce maxi-
mum signal output and uniformity. 

With a test pattern consisting of a straight line centered 

on the face of the 4470, adjust grid-No.6 and photocathode 
voltage to produce a sharply focused straight line on the moni-
tor. Improper adjustment of the grid-No.6 voltage control will 
result in the straight-line pattern having a slight S- shape. 
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Scanning may be adjusted until the target just fills the 

monitor picture. 

The above adjustments constitute a rough setups! the 4470. 
Final adjulttments include realignment of the beam with the lens 
capped. Ream alignment is necessary after each change of the 

grid-No.5 voltage control and sometimes after each adjustment 
of the grid-No.3 voltage control. 

With the camera operating at the deliredillumination level, 
slowly decrease the beam current by adjusting the grid-No.1 

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 accompanied 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 sland-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, set the target voltage to - Z volts, or 

its most negative position, turn the beam control Igrid No.1) 
to its most negative position and immediately thereafter turn 
off all other image-orthicon voltage... To turn tube on again, 

repeat the set-up procedure. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at front of this section 
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DIMENSIONAL OUTLINE 

5.0002.016 
MA. 

6140E-
CONVERTER 
SECTION 

52.14 
±.so 

MA0E-
ORTMON 
SECT 

6.000 
s.0 

350 
03 

12.64 
1 25 

3.00 
1.06 
DIA. 

.421 
I.OGS 

.040 
1.002 DU. 

PV88 

JUMBO 
ANNULAR 
7-PIN OAK 
NOTE 

SA 

2.105.01 Dia 
VOTE 

-SILICONE NURSER 

SHORT RED LEAD-TO 
GROUND OF IMAGE— 
ORTHICON «mow 
Pane SUPPLY 

36.001.25—w 

72.00 
25 

—mom-VOLTAGE LEADS FOR 
MOE CONVERTER SECTION-
'« LEAD TO POSITIVE 
(GROUND) MAN-VOLTAGE 
TERMINAL OF POWER SUPPLY: 
SLACK LEAD TO NEGATIVE 
MON-VOLTAOE TERMINAL OF 
Knee SUPPLY 

ALDEN PART No. 6111M, 
OR EQUIVALENT NOTE 3 33.-nr. 

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 i 7° with reference to the 
annular index pin. 

Note 3: Alden Products Company, 9140 North Main Street, 
Brockton 64, Mass. 
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ENLARGED-BOTTOM VIEW 

 2er  

I _- 1 

30.5± 

DIMENSIONS IN INCHES 

BLACK 
(,- LEAD 

REO 
LEADS 

.0931-003 
CM& 

ANNULAR- BASE GAUGE 

Annular 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 

Detail of Bottom View with. 
of Jumbo Annular Base a. Six holes having diameter of 

0.065" t 0.001" and one hole 
CROSS- HATCHED having diameter of 0. 15 0 " ± 
AREA IS FIAT / L315 R•Mies" 0.0e1". All bolee have depth 

// 1.185 R.hAAX. of 0.265" t 0.001". The six 
. (45'. holes are enlarged by 

45° taper to deptr of 0.047". 
N. » 25.'43' All holes are spaced at angles 

of 51°26 '± 5' on circlediam-
eter of 2.500" ± 

b. Seven stops having height of 
O. 187.. ± 0.001", centered 

between pin holes, to bear 
against flat areas of base. 

C. Him extending out aminimum of 
0.125" from 2.812" diameter 
and having height pi 0.126" 
0.001". 

DIMENSIONS IN INCHES 0. Neck- cylinder clearance hole 
baying diameter of 2.200" 

Note I: Dotted area is flat or (1.011". 
extends toward dibeptal-base 
end of tube by 0.060" max. 

SEE NOTE MIN. 
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Typical Limiting Resolution Characteristic 

ILLUMINATION:2870 °K INCANDESCENT ATTENUATED WITH INCONEL° 
FILTERS, OR EQUIVALENT 

TEST PATTERN:HIGH—CONTRAST, SQUARE—WAVE RESOLUTION 
PATTERN ( BACK— LIGHTED) 

STANDARD AMERICAN TV SCANNING RATES 
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92CM-12788 

I  

• A modect el Eamon. Kodak Co. (Mrenen DivisloM 
Roches., 4, KV. 
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Typical Signal-To-Noise Characteristic 

ILLUMINATION: 2870 .K INCANDESCENT ATTENUATED WITH 
INCONEL° FILTERS, OR EQUIVALENT 

BANDWIDTH OF SYSTEM.8 MC 
STANDARD AMERICAN TV SCANNING RATES 

.a. _...,,, 

M
S
 

à 

10-7 2 4 6 810-6 10-5 10-4 
2 4 6 8 2 4 6 8 

HIGHLIGHT ILLUMINATION ON PHOTCCATHODE—FOOTCANDLES 
92CS-I2786 

Typical Light Transfer Characteristic 

ILLUMINATION: 
FILTERS, 

STANDARD 

OR 
AMERICAN 

2870 
EQUIVALENT 

°K INCANDESCENT 

TV SCANNING RATE.S 

ATTENUATED WITH INCONEL° — 
— 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
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4471, 4472 

Photomultipher Tubesa 
9- STAGE. SIDE-ON TYPES S-4 RESPONSE 

CONTROLLED SENSITIVITY ABHVE WAVELENGTH OF -5800 °A 

re 4471 anj 4472 are the the 93IA x.eCt for the 
following itcms: 

Characteristics Range Values: 

With E = toot, volts 

Ntn. TyP. !fax. 

Sensitivity: 

Luminous, at 0 cpsb  10 100 600 a/1m 
"Red- to-White Ratio: 

4471   5 - - 

4472   7 

Alternat- designation for Multiplier Pho otune. 

Under the follDwing Conditions: The I ight source is a tungsten- f i 1 ament 
lamp hay ing e ime-gl ass envelope. It j. operated at a czlor tempera-
ture of .,870`'.( and a 1 ight input of 10 microl Lichens is used. 

OPERATING CONSIDERATIONS 

The 1.1minous-sensitivity ratings of the 4471 and 4472 are 

higher, and their sensitivities above the wavelength, of 5800 

angstroms are controlled. This control is important in appli-

cations where a high level of seneitivity in the red region of 

the spectral- response characterietic is required. The degree 

of this cpntrolled sensitivity in the red region is Epecified 

by a " red-to-white" ratio of anode currents. Anode current is 

measured first using a tungsten- lamp source, and then measured 

with a red filter interposed between the light source and the 

phototube. Toe " red- to-white" ratio is greater than 5% for the 
4471, and greeter than 7% for the 4,02. 

The anode current comprising the "white" portion of this 

ratio is measJred with a light input of 10 microlymens. The 

light source is a tungsten-fi lainent lamp having a lime- glass 
envelope. It is operated at a color temperature of 23702 K. 

The anode current comprising the " red" portion of the ratio 
is measured under conditions identical with the "white° measure-

ment except tPat the light input of 10 microlumens is trans-

mitted through a red fi lter ( Corning C.S. No.2-1 12—manu-
factured by the Corning Glass Work, Corning, N.Y., or equiva-
Pent) whict. has the following character.stics: : he transmittance 

of all wa,elergths from 3000 to n79C angstroms is less than 

0.5%; the 37% transmittance point lies between 603,0 and 6070 
angstroms; the transmittance from 64C0 to 7000 angstroms is 

greater than 80%; and the difference between the wavelengths where 

transmittance . s 15% and 60% is not ? reater than 150 angs - roms. 
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Photomultiplier Tubea 

• 

• 

9-STAGE. SIDE-ON TYPE S-4 RESPONSE 

CONTROLLED SENSITIVITY ABOl,E WAVELENGTH OF G800X 

rhe 4473 

'terns: 

Characteristics Range Values: 

Ifith E = D000 Volt, 

IP21 excent fGr th,-, • 

Sensitivity: 

Luminous, at 0 cpse  

"Red- to-White" Ratio   

TyP. 

40 160 800 ailm 
7 _ _ 

à Al ternate designat on for Cul tiol ier PhototuPe. 

Under the following conditions: The 1 i grit source i s a tungslen—f I amens 
1 amp having e ime—gl ass envelope. It is operated at a [o'er tempera— 
ture of 28 TC1'.'K and a I ight input of 13 mi prol umens is used. 

OPERATING CONSIDERATIONS 

Sensitivity of the 4473 above the wavelength ot 5300 ang-

stroms is controlled. This contro is important inapplications 

where a high-level of sensitivity in the red regIor of the 

spectral- response characteristic is required. The degree of 

this controlled sensitivity in the red region is spec fied by 

a " red-to-white" ratio of anode currents. Anode current is 

measured first using atungsten-lamp source, and then measured 

with a red filter interposed between the light source and 

phototube. The " red- to-white" ratio is greater than 7% for 
the 4473. 

The anode current comprising the "white" portion of this 
ratio is m.easured with a light most of 10 microlumens. The 

light sour‘e is a tungsten- filament lamp having a lime-glass 

envelope. It is operated at acolor temperature of 23700 K. 

Theanodecurrent comprising the. " red" portion of the ratio 

is measurea underconditions identicalwith the "white" measure-

ment excepf that the light input cf 10 microlumens is trans-

mitted through a red filter ICorning C.S. No.2-112--manu-

factured by the Corning Glass Works, Corning, N.Y., Hr equine-

lent1whichhasthe following characteristics: tnetrar.smittance 

of all wavelengths from 3000 to 5790 angstroms is ' ess than 
0.5%; the 37% transmittance point lies between 603C and 6070 
angstroms; the transmittance from 6400 to 7000 angstroms is 

greater thae 80%; and the differerce between the wavelengths 
whe-e transmittance is 15% and 6C% is not greater than 150 

angstroms. 
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4478, 4488 

Vidicons 

MAGNETIC FOCUS 1"-DIAMETER MAGNETIC DEFLECTION 

For Televising Live Scenes in Educational. Industr,al, 
and Other Closed- Circuit TV Applications Where 
Broadcast- Quality Scene Reproduction is Not Essential 

The 4478 and 4488 are the same as the 77356 except for the 
following items: 

GENERAL 

Photoconductive Layer ((1478) 
Maximum use'ul diagonal of rectangular 
image f4x3 aspect ratio)' 

TYPICAL OPERATION AND PERFORMANCE DATA 

4478 4488  
Grid-No.I Voltage for Picture 
Cutoffb -45 to- I 10 -45 to- 100 V 
Limiting Resolutionc at Center 
of Picture 
Typical value   700 700 TV lines 
Minimum val Le   600 625 TV lines 

Average- sensitivity operation— 1.0 footcandle on faceplate 

447B 4488 

Faceplate Illumination 
(Highlight)   1.0 1.0 fc 

Target Voltaged ,b   10 to 70 12 to 53 V 
Dark Current  t 0  035 0.030 4 
Signal-Output Currentg 

Typical   0.265 0.270 p.A 
Minimum 0  240 0.250 4,1 

a Orientation of quality rectangle — Proper orientation is obtained when 
the horizontal scan is essentially parallel [oche plane passing through 
the tube axis and short pin. 

b With no blanking voltage on grid No.l. 

C Amplitude response values will be correspondingly lower than those of 
type 7735B. 

d The target voltage for each tube must be adjusted to that value which 
gives the desired operating signal current. 

W Indicated range for each type of service evrvea only to illustrate the 
operating target- voltage range normally encountered. 

f 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 a black-
level error in direct proportion to tha chonge in scanning velocity. 

g Defined ea the component of the highlight target current alter the 
dark- current component haa been subtra.ted. 
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4478, 4488 

DIMENSIONAL OUTLINE 

FACEPLATE 
.00 

175T 

6.25 
8.25 

METAL 
TARGET 
FLANGE 

1.020 -.035 
DIA. 

BASE 
JEDEC 

NO. E8- II 

92CS - 13504 

DIMENSIONS IN INCHES 

Note: Type 4488 has portion of 
face mashed similar to type 
773513. 

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 
Soots 

over 6 u 

6 but not 
including 4 0 2 

4 but not 
including 1 3 4 

1 or less footnote footnote 
h h 

4488 

For scannrd area of 1/2" x 3/8" 

Equivalent 
Number of 
Raster 
Lines 

Zone I 
Allowed 
Spots 

Zone 2 
Allowed 
Spots 

over 4 _. . 0  __. .  0 
4 but not 
including 3 0 1 
3 but not 
including 1 2 3 
1 or less footnote footnote 

h l h 

Minimum separation between any 
2 spots greater than 1 raster 
line is limited to 16 raster 
lines. 

Spots of this site are allowed 
unless concentration causes • 
smudged appesrance. 

• 

• 

O 

• 

• 
DAT, RADIO CORPORATION OF AMERICA 0 

Electronic Components and Devices Harrison. N. J. 



5581 

Gas Phototu be 
SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 i 500 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length   13/16" 
Minimum projected width'   5/8" 

Direct Interelectrode CapacitanceP4pprox.) 26 µµf 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" ± 3/32" 
Maximum Diameter   1-9/32".-
Operating Position   Any 
Weight ( Approx.)   0.9 oz.. 
Bulb   19 
Socket  Cinch No.BJM-1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pin Arrangement 1,... 

;JEDEC No.85-10) 
Basing Designation for BOTTOM VIEW   3J'"' 

DMECTKW °FLIGHT 

Pin 1- No Connect i on 
Pin 2- No Connection 
Pin 4 - Anode 

Pin 6- No Connection 
Pin 8- Photocathode 

Maximus: Ratings, Absolute-Maximum Values: 

Rating 1 Rating 11 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  80 max. 
AVERAGE CAThODE-CURRENT 
DENSITY' . . ... 60 max. 

AVERAGE CATHODE CURRENT' 6 max. 
AMBIENT TEMPERATURE  75 max. 

Characteristics: 

With an anode- supply voltage of go 
volts unless otherwise specified 

Mtn. Median Max. 
Sensitivity: 

Radiant, at 4000 
angstroms  

Luminous:' 
At 0 cps   
At 5000 cps  
At 10000 cps   

100 max. volts 

30 max. pa/sq. in. 
3 MaX. pa 
75 max. °C 

- 0.13 - amp/watt 

75 135 205 pa/lumen 
- 124 - pa/lumen 
- 108 - pa/lumen 

.1- Indicates a changa 

ell. 
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5581 

Min. Median Max. 

Gas Amplification Factord. - 5.5 
Anode Dark Current   0.05 

Minimum Circuit Values: 

With an anode-supply 
voltage of 8o or less too volts 

DC Load Resistance: 
For dc currents above 
3 Pa   0.1 min. megohm 

For dc currents below  
3 ma   0 min. megohms 

For dc currents above 
1 µa   2.5 min. megohms 

For dc currents below 
1 µa   0.1 min. megohm 

a On plane perpendicular to indicated direction of incident light. 

Avwraged over any interval of 30 seconds maximum. 

C Fo- conditions where the light source is a tungsten- filament lamp 
opwrated at a color temperature of 2870. K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. Fcr the 0- cycle 
measurement, a light input of 0.1 lumen Is used. For the 5000- and 
10.000- cycle measurements, the light input isvaried sinusoidally about 
a mean value of 0.015 lumen from zero to a maximum of twice the mean 
value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
28700 K. the lfght input is 0.1 lumen, and the load 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 

• 

• 

• 

• 
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5581 

INTERMEDIATE-
SHELL OCTAL 
5-PIN BASE, 

ARRANGEMENT I, 
JEDEC N2 
B5-10 

92CM-6137R3 

PFIOTO-
-- CATHODE 

e RADIO CORPORATION CF AMERICA 
Electron Tube Division Harrison, NJ 

DATA 2 
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5581 

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT   
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870° K 

o o 

AN-EME MICAOAMPERES 

N o 

92CM - 6822R1 

RADIO CORPORATION OF AMERICA 
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GAS PHOTOTUBE 
CARTRIDGE TYPE WITH S-4 RESPONSE 

For sound reproduction involving a dye- image sound track 
in conjunction with an incandescent light source 

DATA 

General: 

Spectral Response  S-4 
Wavelength cf Maximum Response   4000 t 500 argstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length*  5/8" 
Minimum projected width'   1/2" 

Direct Interelectrode Capacitance  1 µµf 
Overall Length   1-21/32" t 1/16" 
Seated Length  1-13/32" t 1/32" 
Length from :enter of Useful Cathode Area 

to Plane A-A' (See Dimensional Outline). . 11/16" t 1/16" 
Maximum Diameter   0.890" 
Weight ( Approx.)   0.4 oz 
;Mounting Position  Any 
Terminals: 

Recessed cap   JETEC No.J1-23 
1 Protruding cap   JETEC No.J1-24 

240 Basing Desigiation   

Recessed 
Cap } Anode 

DIRECTION or LIGHT: 
INTO CONCAVE MC 

Of CATHODE 

Protruding} 
Cap Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) • 100 max. volts 
AVERAGE CATHODE-CURRENT DENSITY° . . . 20 max. µampisg.in. 
AVERAGE CATHODE CURRENT°   2 max. µamp 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics, At 90 Volts on Anode: 

Min. Median Max. 

Sensitivity: 
Radiant, at 
4000 angstroms . . . - 0.12 - gamp/µwatt 

Luminous:A 
At 0 cps   80 120 175 µamp/lumen 
At 5000 cps  - 110 - µAmp/lumen 
At 10000 cps   - 96 - µ4mp/lumen 

Gas Amplificatior Factor   - - 5.5 
Anode Dark Current 

at 25°C  - - 0.05 µam 

• on plane perpendicular to indicated directior of incident light. 

See next page. ..—Indicates a change 
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5582 

GAS PHOTOTUBE 

Minimum Circuit Values: 

illth anode-supply voltage of 8o or less loo volts 

DC Load Resistance: 
For dc currents above 

3 i•amp   0.1 min. megohm 
For dc currents below 

0 min. megohm 
For dc currents above 

- 2.5 min. megohms 
Fflr dc currents below 

1 µamp   - 0.1 min. megohm 

o Averaged over any interval of 30 seconas maximum. This value may be 
doubled when anode- supply voltage is limited to 80 volts. 

• 

3 µamp 

1 pamp 

Far conditions where the light source is a tungsten- filament lamp oper-
ated at a color temperature of 2870 0X. A dc anode supply of 90 volts 
and a 1-megohm load resistor are used. For the 0-cycle measurements, a 
light input of 0.1 lumen is used. For the 5000- and 10000-cycle measure-
ments, the light input is varied sinuSoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

„B90"MAx. 

Si R. -. Ile 
.380»±.004 -,406«t.010" 
murime.  

ANODE 
TERMINAL 

1 JETECN2J1-23 
CAP 

-t—és..enecic 
.2,3; '3,132 ±3, 2 MIN. , 

L „ tIA«: 

A 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEC N2J1-24 

DIRECTION 
OF LIGHT 

I .1412.04e 

.690rmAJC,] 

A-=PLANE PERPENDICULAR 
TO AXIS OF TUBE 92CM-4818R3 

37e ±.oI' 

.031-,1315-
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5583 

Gas Phototube 

• SIDE-OR TYPE HAYING S-4 RESPONSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 t 500 angstroms e Cathode: 

Shape Semicylindrical 
Minimum projected length,'  11/16" 
Minimum projectea width°   7/16" 

Direct Interelectrode Capacitance (Approx  )   2 Nat. 
Maximum Overall Length   2-13/32" 
Maximum Seated Length  1-15/16" 
Seated Length to Center of Cathode   1-1/4" ± 3/32" 

e Maximum Diameter   0.669" 
Ooerating Pcsition  Any 
Weight ( Approx.)   0.3 oz.. 
Bulo   T5-1/4 
Socket   Amphenol No.78S3S-T, or equivalent.. 
Base   Small-Shell Peewee 3-Pin (JEDEC No.A3-1).. 

Basing Designation for BOTTOM VIEW   2F 

DIRECTION Of LGHT 

Pin 1 - No Connection 

Pin 2- Anode 

Pin 3 - Photccathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)  80 max. 100 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb . . . . . , . 40 max. 20 max. ma/sq. in. 

AVERAGE CATHODE CURRENTb . 4 max. 2 max. ma 
AMBIENT TEMPERA-URE. . . . 75 max. 75 max. PC 

Characteristics: 

With an anode-supply voltage of go 
vclts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms . - 0.13 - amp/watt 
Luminous:e 

At 0 cps   75 135 205 ma/lumen 
At 5000 cps  - 124 - ma/lumen 
At 10000 cps   - 108 - ma/lumen 

*Indicates 4 change. 

•••• 

•••• 
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5583 

Gas Amplification Factord. . . 
Anode Dark Current at 25° C. . 

Minimum Circuit Values: 
With an anode-supply 
voltage of Ro or less loo volts 

DC Load Resistance: 
For dc currents above 

For dc currents below 
3 ma  0.1 min. megohm 411, 

3 ma  0 min. megohms 
For dc currents above 

1 ma  2.5 min. megohms 
For dc currents below 

1 Ma  0.1 min. megohm 

4I) 
Or plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. 

Fur conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10,000- cycle measurements, the light input is varied sInusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
2870. K, the light Input is 0.1 lumen, and the load resistor has a 
velue of 1 megohm. 

Mtn. Median Max. 

5.5 
0.05 

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 5581 also applies to the 5588 

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

T 514 BULB 

SMALL-SHELL 
PEEWEE 

3- PIN BASE 
JEDEC NS 

A3-1 

92CM- 6053R5 

.669" MAX. 
DIA. 

31;MIN. 

1 1546 » 

MAX. 

MAX. 

ïf-7-1) RADIO CORPORATION OF AMERICA 
Electron Tube Divesion Harrison, N. J. 

DATA 2 
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5652  

Vacuum Phototube 
COMPOSITE-ANODE-CATHCDE, SIDE-
ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response   S-4 
Wavelength of Maximum Response  4000 t 500 angstroms 
Cathode: 

Shape  Flat 
Minimum pro jected length'   19/32" 
Minimum projected width'  1/4" 

Direct Interelectrode Capacitances ( Approx.): 
Between base pins 4 and 8 ( C1)   1 mmf 
Balancing capacitance ( C2) b   1 µµf 

Capacitance Difference between Ci and C.3 max. mmf 
Maximum Overall Length  2-7/8" 
Maximum Seated Length   2-5/16" 
Seated Length to Center of Cathode  1-5/8" t 3/32" 
Maximum D:ameter  1-9/32" 
Operating Position  Any 
Weight ( Approx  )  1 OZ.-
Bulb 19 
Socket  Cinch No.8JM-1, or equivalent.. 
Base  Intermediate-She:1 Octal 5-Pin, A,rangement 1 

(JEDEC Group 1, No.85-10) Non-hygroscopic 
Basing Designation for BOTTOM viEe  2AB 

DIRECTION OF LIGHT 

Pin 1- No Internal 
Connection 

Pin 2- Balancing 
Capacitance 

Pin 4- Anode or Photo-
Cathode 

Pin 6- No Internal 
Connection 

Pin 8 - Anode or 
Photocathode 

Maximum Ratings, Absolute- Maximum Values: 

ANODE-SUP°LY VOLTAGE ( DC or Peak AC). . . 250 max. volts 
AVERAGE CATHODE-CURRENT DENSITYc  30 max. ma/sq.in. 
AVERAGE CATHODE CURRENTc  4 max. pa 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics: 
W:th an anode- supply voltage of 250 volts 

Mtn. Medtan Mar. 
Sensitivity: 

Radiant, at 4400 angstroms. . 0.044 - amp/watt 
III, Luminousd   19 45 70 ma/lumen 

Ratio of Cathode Luminous 
Sensitivities 0  42 1.0 2.4 

Anode Dark Current at 25° C . - 0.01 pa 
-0-Indicates a change. 

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

DATA 
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5652 

On piane perpendicular to indicated direction of incident light. 

Measured between pins 2 and A. 

e Averaged over any interval of 30 seconds maximum. 

d For conditions where the light source is a tungsten- filament lamp opera-
ted It a color temperature of 2870. K. A 1-megonm load resistor and a 
lie: input of 0.02 lumen are used. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

TYPICAL CIRCUIT 

I 3/1;MAX. 

19,32 LA ” IM ..  

T9 BULB 

BASE 
JEDEC N2 
BS- 10 

ANODE OR 
PHOTO— 
CATHODE 

DI/X. 

14 MIN. 

2 eVm: 

MAX. 

Evj 

21/.3;Z 

I 9/32 MAX. 
0 A. 

2 7/8" 

MAX. 

PHOTOCATHODE OR 
ANODE 

92CS-6869RI 

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



o 
8
S
6
9
9
-
W
3
2
6
 

• • • • • • 
1.1111111MBIlleanall FERRI o 0 CI r- 0r 

   otlIBMW.11 o .] unveil  c n, x. Q-cra 
2113,1111M4IMMBY:;1 BBBBB 0 IIIIIIII•Z IBRZI1  XI (Fr u) .- niz 
 ,   IBM.. B I lialez".11  < I X OM-4 

SUOMI   Fri RI 10, 
  IBMaill  IBM» 0 0 - 2?-10) RIO 

5,BLI:BMIZRZWII  I 

0 n 0  (n t2C 0 1 Manilla  
 IIMMZIMMMO  

 OL)11111aalVlallMa' MMMMM II 
  1  i» IMBIn a I  C   I IBBM•  

I .  
• moe'm < < o  zCi cXI lana e'.21-11>mel 

 Lq••110 IMBal I mi<X1Rel..i om on mozoe.c;C.  0 

 0  II De° nu, ne, NOr al 
VaBZWIMilIi 

0Z r -I r -I m-mz 
...«•1111•W•Iii., 0 

IT- im 00 ci) 00 zo nlzn: rni0 my. mr. - • 

-if-
.. -emu, Xi 1-R A D-

11111MMIMIIIIIIM RiZ z z -I X1-3 
XiM In RI mm 

z0 co cF, 
3 3 3 

0  Pli-,-n mm 
u) z zz 

u)- •z 
o m  m 

m 

MMMMMMMMMMM NMai771 ▪ gnipem;21.nrum 

k :-....-
mmiamaennuAme VIVIt4.1. 

nOlOOlil'etirliir9IMMUMM  

."1111e4M! 

ukeo    u in 1.1•101111MbNia» 
 111,1111311MMIL mamma  mulownFo 

Ilan•3011»1■40.171 M Sà: 

MIMI  11  
a'  ,1111WIMMIU\i2 I   

 '11MBUIMIZIMIIII V d ,  ricano » MIMI  a LIZZala,•11.-•  
ii..uti il  11 ,dj, 

  biellaZUBIIMI ti oamordiame  ir . M /mina» ElMirifilliaM u mENZZLI I, 
IldaZIEDOMIMMII 

 I rilMIUMIZZI   I  IdIBBIA1119- 
  Lilialliffi 'e 

unimiuma  

'TN1PiIREFITiPTi:71-

• -n-
IIMUMBLIeb. 

Wain an IMMLIZZalli. 
!IE2U Minna' MMMMM 

cue 

• 





5653 

Vacuum Phototube 
SIDE-OM TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response   S-4 
Wavelength of Maximum Response  4000 t 500 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projePted length'   13/16" 
Minimum p-ojected width'  5/8" 

Direct Interelectrode Capacitance ( Approx.)   2.6 mmf 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" ± 3/32" 
Maximum Dianete-  1-9/32" 
Operating Position  Any 
Weight ( Approx  )  0  9 oz— 
Bulb T9 
Socket  Cimch No.I3JM-1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pir, Arrangement 1 

(JEDEC Group 1, No.B5-10) 
Basing Designation for BOTTOM VIEW 3,1 

DIRECTION OF LIGHT 

Pin 1- No Internal 
Connection 

Pin 2- No Internal 
Connection 

Pin 4- Anode 
Pin 6- No Internal 

Conrect ion 
Pin 8 - Photeca-.hode 

Maximum Ratings Absoiute-Nartmum Values: 

40 ANODE-SUPPLY VOLTAGE (DC or Peak AC)   250 max. volts 
AVERAGE CATHODE-CURREIT DENSITYb. 25 max. ma/sq. in. 
AVERAGE CATHODE CURRENTb  5 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics: 

With an anode— supply voltage of 250 volts 

Men. Median Max. 
Sensitivity: 

Radiant, at 4000 angstroms. . - 0.044 - amp/watt 
Luminousc   20 45 100 ma/lumen 

Anode Dark Current at 25° C .   - 0.25 ma 

e 
..Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5653 

a Or plane perpendicular to indicated direction of incident light. 

Averaged over any interval of ) 0 seconds maximum. 

c Fo- conditions where the light source Is a tungsten— filament lamp 410, 
opyrated at a color temperature of 28700 X. A 1—megohm load resistor 
and a light input of 0.1 lumen are used. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 5653 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 929 also applies to the 5653 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Multiplier Phototube 
e 10- STAGE, HEAD-ON, CURVED- FACEPLATE TYPE S- II RESPONSE 

I-11/16" Minimum Diameter Curved Photocathode. For De-
tection and Measurement of Nuclear Radiation and Other 
Low- Level L.ght Sources in Scintillation Counters. 

General: 

le
Spectral ke3ponE,e S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-eritimony 

Shape  Curved, Circular 
Minimum area' 2 sq.in. 
Minimum diameter   1-11/16 in. 

Window  L'me Glassb 
Index of refraction  1.51 

eDynode Material   
Direct Interele:trode Capacitances ( Açprox.): Cesium-Antimony 

Anode to dynode No.10   4.2 pf 
Anode to all other electrodes  6.5 Pf 

Maximum Overall Length   5-13/16" 
Seated Length  4-7/8" ± 3/16" 
Maximum Diameter   2-5/16" 
Operating Posit on  Any 
Weight ( Approx.;   5.2 oz 
Bulb  116 
Socket   Etyb No.9709-7, orequivalent 
Magnetic Shield. . Perfection MicaCc., c4o.P-100-3,orequivalent 
Base   Medium-Shell Dihepta114-Pin, 

(JEDEC Group 5, No.84-38), Non-h)groscopic 
Basing Designation for BOTTOM VIEW  14M 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- No Internal 

Connection 
Pin 13- Do Not Use 
Pin 14- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Supply Voltage Between Anode and 
Cathode ( DC' or Peak AC)  1250 ma>. volts 

eSupply Voltage Between Dynode No.10 
and Anode ( DC or Peak AC)  250 mar. volts 

Indicates a change. 

• 

• 

DY6 

DY5 

0'4(4 

DY3 

OT2 

DY7 DY6 

DV, K 

DIRECTION OF RADIATION 
INTO END OF BULB 

DY9 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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5 819 

Supply Voltage Between Dynode No.1 
and Cathode ( DC or Peak AC)  300 max. volts 

Average Anode Currentd   0.75 max. ma 
• 

Ambient Temperature  75 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage ( E) across 
a voltagedivider providing 1/6 of Ebetween cathode 
and dynodeNo.t; 2/1201 Eforeach succeeding dynode 
stage; and 2/12 of Ebetween dynode No.lo and anode. 

With E = woo volts (Except as noted) 

Min. TyP. Max. 

Sensitivity: 
Radiant, at 4400 

angstroms   8 X104 a/w 
Cathode radiant, 

at 4400 angstroms 0.04 a/w 
Luminous: 

At 0 cps°   10 100 300 a/lm 
With dynode No.10 as 

output electrode f . 60 a/1m 

Cathode luminous: 
With tungsten light 

sourceg   4x 10r 5 5x 10-5 a/lm 
With blue light  

- x 4 10-8 source h   a 
Current Amplification . . - 2 x106 
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity of 

20 a/lmbh   3 x10-1 ° 2x 10-9 lm 
Equivalent Noise Input ° . - 7 x10-12 2.6 x10-11 lm 
Dark Current to Any Electrode 

Except Anode at 25° C . . - 7.5x 10-7 a 

With E ,. 750 volts (Except as noted) • Non. Typ. Max. 

Sensitivity: 
Radiant, at 4400 

angstroms   8 x103 a/w 
Cathode radiant, 

at 4400 angstroms . . 0.04 a/w 
Luminous: 

At 0 cps °   10 - a/lm 10 
With dynode No.10 as 

output electrodef . 6 - a/lm 
Cathode luminous: 

With tungsten light 
sourceg   4x 10-5 5x 10-5 a/lm 

With urceh blue light 
  4x 10-8 - _ a 41) so  

Current Amplification . . - 2 x105 

• 

• 

Indicates a change. 

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

• 

a Corning No.0080,made by Corning Glas, HEu torn, or 
equivalent. 

i=styl.:?1,31.8. Eby Company, A701 Germantown Avenue, Philadelphia au. 

C kelZby 2tjaer.gc,==sig ic:,70-f:cte2isCo., 1829 Civic Opera 

d 
Averaged over any interval of )0 seconds maximum. For best stability, 
the average anode current value should not exceed 100 microamperes. 

e under the following conditions: The light source is a tungsten-filament 
lamp hexing a lime-glass envelope. It isoperated ata color temperature 
of 2870" e and a light input of 10 microlumens is used. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode 10.10 as the output elect[ode. with 
this arrangement, the load is connected in the dynode Nc.10 circuit and 
the anode serves only as collector. The curies shown in feical Anode 
Characteris•ics do not apply when dynode 140.10 is used as the output 
electrode. 

g under the following conditions: The light source Ise tungsten- filament ...-
lamp haxi ng.ilime-gl ass envelope. It is operated ata color : emperat u re 
of 2870' k. The value of light flux is 0.01 lumen and 167 volts are 
applied between cathode and all other electrodes connected as anode. 

h 
under the following conditions: light incident on the cathodu ir. trans-
mitteo through a blue filter ( Corning C. S. No. S-58, Glass Cnde No.511) 
polished to 1/2 stock thickness- Manufactured by the Corning Glass 
works, Corning, New York) from a tungsten- filament lamp operated at a 
color temperature of 28700 K. The value of light flux inci.ent on the 
filter is 0.01 lumen and 167 volts are applIed between cathode and all 
other electrodes connected as anode. 

At a tube temperature of 250 C. Dark current may be reduced by use of 
a refrigeran:. 

• For maximum signal-to-noise ratio, operation with a supply voltage ( E ) 
below 1000 volts is recommended. 

m Under the following conditions: Supply voltage ( E) is as shown. 250 C 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second, tungsten- light source at a color temperature of 
2870 I( interrupted at a low and o frequency to produce incident rad-
iation pulse, alternating between zero and the value stated. The on . 
period of the pulse is equal to the . off. period. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device Having S- II Response 

is shown at the front of this Section 

w- indicates a change. 
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4'16 

.150 2.050 
R. 

BASE 
JEDEC Ne.B14-315 

25i6 MAX. 
DIA. 

PHOTOCATHODE 
DIAMETER 

111,K, MIN. 

41e, 

16 

BULB 

1 

MAX. 

92CS-7232RS 

DIMENSIONS IN INCHES 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BO-TOM OF THE BASE. 

RADIO CORPORATION OF AMERICA 
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5 819 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 OF 
E BETWEEN CATHODE AND DYNODE No. I; 1/2 OF E FOR EACH 
SUCCEEDING STAGE; AND 1/12 OF E BETWEEN DYNODE No.I0 AND 
ANODE. 

DASHED PORTION INDICATES INSTABILITY. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERATURE 25° C 
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SENSMVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

DYNODE-No. 1-TD-CATHODE VOLTS•I/6 E 
VOLTS PER SUCCEEDING STAGE•I/12 E 
ANODE-TO-DYNODE-No. 10 VOLTS•1/12 E 
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_ 5 819 
EFFECT OF MAGNETIC FIELD ON 

ANODE CURRENT 
MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS. 

POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 

OBSERVER. 

DYNODE-No.I-TO-CATHODE VOLTS. 150 

EACH - SUCCEEDING - STAGE VOLTS=100 
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5820A  

Image Orthicon 
e MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup. The 5820A is 
Unilaterally Interchangeable with Type 5820. 

DATA 

General: 

Heater, for Unipotential Cathode: 

e Voltage ( AC or DC)  6.3 t 10% volts 
Current at 6.3 volts 06 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . 12 fflf 

Spectral Response  S-10 
Wavelength cf Maximum Response  4500 t 300 angstroms 
Photocathode, Semitransparent: e 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 va.ue. 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 orientaticn is obtained when the 

vertical scan is essentially parallel to 

the plane passing through center ot face-

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-Coil Lengtn  10" 
Alignment-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 other posit on where the axis of the 

tube with the base up makes an angle of ess than 
20° with the vertical. 

Weight ( Approx  1  1 lb 6 oz 
gli Shoulder Base   Keyed Jumbo Annukar 7-Pin 

BOTTOM VIEW' 

Pin 1- Grid No.6 Pin 5- Grid No.5 
Pin 2- Photocathode 
Pin 3- Internal Connec- Pin 6- Target 

tion--Do Not Use 
Pin 4- Internal Connec- Pin 7- Internal Connec-gle tion--Do Not Use tion--Do Mot Use 

See basing diagram on next page. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division duds«, N. J. 
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5820A 

End Base Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.814-45) 

BOTTOM VIEW 

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 
Fini).- Internal Connec-

tion--Do Not Use 
Pin 12- Grid No.1 
P'n 13- Cathode 
P,n 14- Heater 

DIRECTION OF LIGHT, 
PERPENDICULAR TO 
LARGE END Of TUBE 

V 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

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. 5 max. 

GRID-No.6 VOLTAGE   -550 max. 
TARGET VOLTAGE: 

Positive value  10 max. 
Negative value  10 max. 

GRID-No.5 VOLTAGE   150 max. 
GRID-No.4 VOLTAGE   300 max. 
GRID-No.3 VOLTAGE   400 max. 
GRID-No.2 & DYNODE-No.1 VOLTAGE   350 max. 
GRID-No.1 VOLTAGE: 

Negative-bias value   125 max. 
Positive-bias value   0 max. 

PEAK HEATER-CATHODE VOLTAGE: 
rleater negative with respect to cathode. 125 max. 
Heater positive with respect to cathode. 10 max. 

ANODE SUPPLY VOLTAGEb   1350 max. 
VOLTAGE PER MULTIPLIER STAGE  350 max. 

-550 max. volts 
50 max. fc 

50 max. °C 

35 min. °C 

oc 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

Typical Operation: 

Phctocathode Voltage ( Image Focus). . . . -400to-540 volts 
Grid-No.6 Voltage ( Acceleratorl--

Approx. 75% of photocathode voltage . . -300to -405 volts 

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



5820A 

Target-Cutoff Voltagee  -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 Voltaged  225to330 volts 
Grid-No.2 & Dynode-No.1 Voltage   300 volts 
Grid-No.1 Voltage for Picture Cutoff. -45to-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 Certer 

of Focusing Coil'   75 gausses 
Field Strength of Alignment Coil   0 to3 gausses 

Performance Data:f 

filth conditions shown under Typical Operation and with 
camera lens set to brine the Picture highlights one stop 
above tAe "knee" of the light transfer characteristic 

Min. Average Max. 

Cathode Radant Sensitivity 
at 4500 angstroms   - 0.03 - 

Luminous Sensitivity  50 60 - µa/lumen 
Anode Current ( DC)  30 - ma 
Signal-Output Current 

(Peak-to-peak)  3 8 24 µa 
Ratio of Peak-to-Peak High-

light Video-Signal Current 
to RIAS Noise Current for 
Bandwidth of 4.5 Mc 351 40:1 

Photocathode Illumination 
at 2870° K Required to 
Bring Picture Highlights 
One Stop Above " Knee" 
of Light Transfer 

e 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)d   35 45 - % *Uniformity: 
Ratio of Shading ( Back-

ground) Signal to High-
light Signal   - 0.12 0.15 

Variation of Highlight 
Signal (Per cent of 
maximum highlight signal)h. _ 20 25 % 

0 b Dynode-voltage values are shown under fypical Operation. 
C Normal setting of target voltage is A2 volts from target cutoff. The 

target supply voltage should be adjustalde ,rom - 3 to A5 volts. 
d Adjust to give the most uniformly shaded picture near maximim signal. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5820A 

e Direction of current should be such that a north- seeking pole is 
attracted to the image end of the focusing coll, with the Indicator 
located outside of and at the image end of the focusing coll. 

With 5820A operated in properly adjusted RCA TV- 81 camera. 

g measured with amplifier having flat frequency response. 

Variation of response over scanned area. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I0 RESPONSE 

is shown at front of this Section 

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



5820A 

e 

r-3.00"4.06"--1  DIA. I  f* 135:.-.025  

U U 

2.56: 
±.12 

t  

1_ .040" 
4.002" DIA. 

6 PINS 

L.425" 
4.025" 

JUMBO 
ANNULAR 

7- PIN BASE 

15.20" 

± 25' 

•  2.00 ± .06„ 
DIA. 

BASE 
JEDEC GROUPS, 
N2 BI4 -45 

ENLARGED BOTTOM VIEW  

92CM - 13293R3 

DUAL_ OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS- HATCHED 
/ 1.315R.MIN. AREA IS FLAT  

I.185"R. MAX. 

25 43' 

SEE NOTE I 

NOTE I: DOTTED AREA IS FLAT 
OR EXTENDS TOWARD D1HEPT AL-

BASE END OF TUBE BY 0.060" MAX. 

ANNULAR—BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS 

AS WELL AS ECCENTRICITY OF NECK 

CYLINDER WI TH RESPECT TO PHOTO-

CATHODE CYLINDER ARE HELD TO 
TOLERANCES SUCH THAT PINS AND 

NECK CYLINDER WI LL 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 SIK 0.065" 

HOLES ARE ENLARGED BY 45 0 
TAPER TO DEPTH OF 0.047". 

ALL HOLES ARE SACED AT 

ANGLES OF 51 026 1 ± 51 ON 

C IRCLE DIAMETER OF 2.500" 

± 0.001". 

. SEVEN STOPS HAV I NG HEIGHT OF 

0.187" ± 0.001", CENTERED 

BETWEEN PIN HOLES TO BEAR 

AGAINST FLAT AREAS OF BASE. 

C. RIM EXTENDI NG OUT A MINIMUM 

OF 0.125" FROM 2.812" DIAM-

ETER AND HAVING HEIGHT OF 

0.126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE 

HAVING DIAMETER CF 2.200" 

± 0.001". 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5820A 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION: 
LIGHT, 

FOR SMALL 
OR 

—AREA 

TUNGSTEN 
WHITE FLUORESCENT. 

HIGHLIGHTS. 

LIGHT, DAY— 

........,.. 2 4 6 6 2 - --. 4 6 6 2 4 6 à 2 4 6 6 
U.UUI 001 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 
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5820A/L 

Image Orthicon 

LONG-LIFE NON-DETERIORATING TARGET 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup with Black-and-White TV Cameras. 
The 5820A/L is Directly Interchangeable with the 5820 

and 5820A in All Cameras. 

The 582oAiL is the same as the 582oA excePt et uttltaes a 
longer-tefe non-detertoratIng glass target. 

The sturdy, long- life, non-deteriorating, glass target of 
type 5820ArL i cnaracterized by high gain, resistance to 
"burn- in", and the absence of any granular structure. Because 
charge transportation throughthistargetreterial iselectronic 
rather than ionic as in ordinary glass targets, theelectrical 
characteristics of the target, such as secondary emission and 
resistivity, are essentially constant and sensitivity of the 
5820A/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 signi-
ficantly reduced. The resistance of the 582CA/L ta image 
'burn- in" p-ovides a highly desirable operational feature be-
cause it is not necessary to use an orbiter or coltinually 
move the camera when focused on a stationary scene. 

OPERATING CONSIDERAlIONS 

Dos and Don'ts on Use of RCA-5820A/L 

Dos 

1. Allow the 5820A/L to warm up prior to operation. 

2. Hold temperature of the 5820A/L within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam- focus control for best usable resolut"on. 

5. Condition spare 5820A/L's by operating several hours once 
eàch month. 

6. Determine proper operating point with target vcltage ad-
justed to exactly 2 volts above target cutcff. 

7. Cap lens during standby operation. 

Don'ts 

1. Don't force the 5820A/L into its shoylder socket. 

2. Don't operate the 5820A/L without scanning. 

3. Don't operate a 5820A/L having an ion spot. 

4. Don't asesore beamicurrent than necessary to discharge the 
highlight!. of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynode;, and anode durirg warm— 
up or standby operation. 

RADIO CORPORATION OF AMERICA DATA 
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6032 
IMAGE-CONVERTER TUBE 

For use, in combination with suitable optical systems, 
in uiPwing a scene with infrared radiation 

DATA 

General: 

Spectral Resporse S-1 
Wavelength of Maximum Response . . . . 8000 ± 1000 argstroms 
Photocathode, Semitransparent: 
Shape  Circular 
Minimum window area  1 sc1;:l i/ir 
Minimum window diameter  
Minimum quality-circle diareter wit in window  1" 

Phosphor (For Curves, see front of Cattocle-Ray Tube Section. 

see aLso Operating Considerations)   P20 
Fluorescence   Yellow-Green 
Phosphorescerce  Ye: low-Green 

Persistence Medium-Short 
Fluorescent Screen: 

Shape  Circular 
Minimum diameter   5/8" 

Focusing Methoc Electrostatic 
Overall Length   4-15/32" ± 1/16" 
Maximum Diameter   2-3/32" ± 1/32" 
Weight ( Approx.)   3.6 oz 
Operating Position  Any 
Terminal Connections (See Dimensional Outline): 

CL - Col lector 

GI-Grid No.1 

DIRECTKW Of L GMT - 
PERPENDICUL AR TO 
LARGE END Of TUBE 

02 

G2 -Grid Nc.2 CL 

Maximum Ratings, Absolute Values: 

GRID-No.2' VOLTAGE ( DC or Peak AC)'. 
GRID-No.1 VOLTAGE °   
AVERAGE PHOTOCATHODE CURRENT 

(Continuous Operation)   1 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

K - Photocathode 

20000 max. volts 
2700 max. volts 

Characteristics: 

Grid-No.2' Voltage . . . 16000 20000 volts 
Grid-No.1 ( Focusing-

Electrode) Voltage--
10.75% tc 13.25% of 
grid-No.2 voltage. . . 1720 to 21?0 2150 to 2650 volts 

MaximumGrid-No.lCurrent 0.4 0.5 ma 

. .0, See next pogo. 

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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6032 

IMAGE-CONVERTER TUBE 

Paraxial Magnification Factor-4 . 
Sensitivity: 
Radiant, at 8000 angstroms . 
Infrared. 

Minimum Conversion Indext• . . 
Minimum Resolution ( In central 
area of photocathode)mi. . . 

0.5 0.5 

0.0038 0.0038 pa/J./watt 
5 5 ma/lumen 
8 10 

18 18 line—pairs 
per mm 

• Grid No.2 serves the dual function of high-voltage electrode for 
accelerating the electron beam and of collector through which the 
electrons leave the tube after their energy has been transformed with-
in the tube. 

'I Referred to photocathode. 

• iirder the following conditions: 2870 ° A tungsten light source; 
light flux of 0.1 lumen incident on Corning No.2540 Infrared Filter 
(melt 1013. 2.61-mm thick, or equivalent); irradiated area of photo-
cathode is 8/4 in diameter. 

Wtoico iCirlertn ofnlge fMr faPer;M: tr MciirlriPlte:y PrtiPielllgr tracW: t 

• The resolution, both horizontally and vertically, in a 0.r-diameter 
circle centered on the photocathode is determined with a pattern con-
sisting of alternate black and white unes of equal width. Any two 
adjacent lines are designated as a . line-pair.° 

4 := Pe iPariegies Cicrifnit" c:In Inet 
he ratio 

:chreelistirtche dicslatnre tube : from 
the tube axis of an object point on the photocathode. Paraxial 
magnification is the magnification observed along the tube axis. 

OPERATING CONSIDERATIONS 

The curves giving the spectral—energy emission character-

isttc and the Persistence characteristics of phosphor P20 are 

located in the front of the Cathode-Ray Tube Section. Only 

persistence-characteristic curve A applies to the 6032. 

Subjecting the 6032 to intense incident-radiation levels 

may temporarily decrease the tube's sensitivity even though 

there is no voltage applied. The magnitude and duration ol 

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 tocause excessive heating of the photocathode. 

The sensitivity values for the 6032 are average values. 

The average values are representative of this typewhen operate( 

with low values of photocathode current. At high values ol 

photocathode current, a drop in sensitivity below the value1 

shown may be expected. The extent of the drop is affected 

by the nature and severity of the operating conditions tc 

which the 6032 is subjected. After a period of idleness, the 

6032 usually recovers a substantial percentage of such lose 
in sensitivity. 

StiOPort for the 6032 maybe provided at the photocathode en( 

bye cushioned arrangement and at the screen end by a suitable 

fixturewhich will exert adequate but not excessive pressure tc 

hold the tube firmly against the cushioned arrangement. 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6032 

IMAGE-CONVERTER TUBE 

Shielding of the 6032 is required taminimize the eftects 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 property In the optical system. 

The circular opening of the end piece should have a diameter 

less than l-112" in order to bear on the rim of the tt.be face 

(See Dimensional Outline). 

Connections to the respective terminals of the tube, 

indicated on the Dimensional Outline. should not be soldered 

tothe 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 thould 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 Response 

located at the front of this Section also 
applies to the 6032 

AVERAGE CHARACTERISTIC 

V000 

›. 80 
8 

8 
s- 60 

or 

▪ 40 
o. 

0 20 

0 

LIGHT 
2/370. 
CIDENT 
FRARED 
PHOTOCATHODE 
AMETER 

INPUT 
K TUNGSTEN 
ON 
FILTER. 

CORNING 

OF 

OF 

4,4 

0.1 LUMEN 
SOURCE 
N22540 

IRRADIATED 
AREA 
INCH. 

HAS 

FROM 
IN-

DI-

IN-

/ 
5 10 15 20 25 
GRID-N52 KILOVOLTS 

92C5-7677TI 
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6032 
IMAGE-CONVERTER TUBE 

BEARING CIRCLE 

I 1/2 " MIN. DIA. 

QUALITY CIRCLE 
I"MIN. DIA. 

.200" 
t.035" .408 i.017 

4 '5/32" 

± 

1.63 

4.020 
DIA 

GRID- 6/2 1 
TERMINAL 

1.725" 

3,075" 

„ 1.400" 
2 '/64 MIN. 

1.783 

4.022" 

USEFUL 
SCREEN DIAMETER 

MIN.  

* WITHIN QUALITY 
CIRCLE 

1.635" 
.020" 
DIA. 

.I0d74 1/.4 

t.020/ 41 15/3  I/32' 

DIA. 

INSULATED LEAD TIPS 
WILL NOT EXTEND BE-
YOND MAX. 0.0. OF TUBE. 
LEADS ARE USED ONLY 
DURING TUBE MANU-
FACTURE. 

PHOTOCATHODE 

1 11 MIN. DIA. 

9/16'M IN • 
CONTACT 
ARE A 

1.375" 

0.015" -.007" 
DIA. 

PHOTOCATHODE 
TERMINAL 

2 3/3 2 1/32 DIA. 

3/," MIN. 

CONTACT AREA 
*.026: 
-.006 

KEEP THIS 
REGION CLEAR 

MIN. 

1••.-.331" MAX. 
GRID-N2 2 
COLLECTOR 
TERMINAL 

346" MIN . 

CONTACT AREA 

'042"  

KEEP THIS 
REGION CLEAR 

1 " 

MIN. 

7-58 ELECTRON TUBE DIVISION 
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6032 

IMAGE-CONVERTER TUBE 

' 23' 
1, SEE NOTE 

BO. 
SEE 
NOTE 

NOTE , THE CONTOUR OF THE FLARED 
GLASS NECK W LL BE WITHIN THE 
DOTTED LINE OVER A be SECTION 
AS SHOWN ON END VIEW. 

92CL - 7617R2 

758 ELECTRON TUBE DIVISION 
RAD O CORPORATION OF AMERICA, NUR SON, NEW JUDEA 

CE-7617R28 



PINCUSHION DISTORTION (PER CENT) .(e x100 

WHERE 
MAGNIFICATION AT DISTANCE "x" FROM 
CENTER OF PHOTOCATHODE 

Mc = MAGNIFICATION AT CENTER OF 
PHOTOCATHODE 

1111111.111111•111111111.  

11111I wuui.rnuui, ii œrnuin    
1111111111 

111111111KILIF 

Hummiummior - " HI  

0.1 0.2 0.3 0.4 0.5 
RADIAL DISTANCE ON PHOTOCATHODE 
FROM CENTER TOWARD EDGE-INCHES 

ELECTRON TUBE DIVISION 92GM-8624 
RADIO CORPORATION Of AMERICA. HAMMON. NEW IOW, 



6032-A 
IMAGE-CONVERTER TUBE 

For use, in combination with suitable optical systems, 
In utewine a scene with infrared radiation  

The 6032-A is unilaterally interchangeable with the 6032. 

The 6032-A is like the 6032 except that it is processed and 
tested to meet the following special-performance test: 
Maximum lunincws equivalent of infrared 
radiation for threshold visibility' . . 4.1 x 10-11 lumen 

Radiation from a tungsten lamp operating at a color temperature of 
28700 K ispassed througha Corning 110.25:0 Infrared Filter and foc,ssed 
tors pointon : he photocathode. The resulting image on the fluorescent 
screen is viewed by a dark—adapted eye tnrough a 10—power ocular. The 
amount of infrared radiation for threshold visibility is determrned by 
reducing the incioent radiation until the image on the screen can just 
be discerned. The luminous equivalent of this amount of infrared 
radiation is the value of luminous flux from a 28700 K source which 
produces a response equal to that produced by the infrared radiation 
when both are measured with a receiver having 5-1 spectral response. 

7-58 DATA 
ELECTRON TUBE DIVISION 

tA010 CORPORATION Of APAERICA, HARRISON, NEW JERSEY 





6199 

Photomultiplier Tube 
10- STAGE. HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-11 

RESPONSE 
1.24" MINIMUM DIAMETER FLAT PHOTOCATHODE 

For Detection and Measurement of Nuc'ear Radiation and Other 
Loo- Level Light Sources in Portable Scintillatton Counters 

GENERAL 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent   

Shape  Flat, Circular-. 
Minimum area 1  2 sq in 
Minimum diarÉeter 1  24 in 

Window  Lime Glass, Corninga No.0080, or equivalent.. 
Index of retraction  1.51 

Direct Interelectrode Capacitances ( Approx.) 
Anode to dyrode No.10  4.0 pF 
Anode to all other electrodes  7.0 pF 

Maximum Overall Length 4  57 in 
Seated Length  
Maximum Diameler 
Operating Position 
Weight ( Approx.)   
Envelope   

Base  Small- Shell Duodecal I2- Pin, ( JEDEC No.812-43), 
Non-hygroscopic 

Socket  Eby No.9058, or equivalent.. 
Magnetic Shield  Perfection Mica Co. , C 

or equivalent 
BASING DIAGRAM 

Basing Designation for Bottom View 
Pin 1 - Dyncde No.: 
Pin 2- Dynode No.3 
Pin 3 - Dyncde No.5 
Pin 4 - Dyncde No.7 
Pin 5 - Dyncde No.9 
Pin 6 - Anoce 
Pin 7 - Dynade No.10 
Pin 8 - Dyncde No.8 
Pin 9 - Dynade No.6 
Pin 10 - Dynade No.4 
Pin 11- Dynode No.2 
Pin 12- Photocathode 

3.88 ± 0 19 in 
I  56 in 

  Any 

DY10 

2.2 oz 
JEDEC 112 

DV' K 
DIRECTION OF RADIATION: 

INTO END OF BULB 

ABSOLUTE-MAXIMUM RATINGS 

Supply Voltage ( DC or Peak AC) 
Between Anode and Cathode  1250 V 
Between Dynode No.10 and Anode   250 V 
Between Consecutive Dynodes  200 V .. 
Between Dynode No.1 and Cathode  300 V 

Average Anode Currentd   0.75 mA 
Ambient Temperature 75 oc 

.s indicates. a change. 

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

DATA I 
10-65 



6199 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage ( El across a voltage 

divider providing 1/6 of E between cathode and dynode No. I; • 
1/12 of E for each succeeding dynode stage; and 1/12 of E be— 

tween dynode No. lo and anode. 

With E = 1000 V ( except as noted) 

Mtn TYP Max 

Sensitivity 
Radiant at 4400 angstroms 2.2x104 A/W 4110 CaShode radiant at 4400 
angstroms   0.036 A/W 
Luminous: 

At 0 c/se  10 27 300 A/1m 
With dynode No.10 as 
output electrodef . . 16 A/lm 

Cathode luminous: 
With tungsten light 
sourceg   3x10 -5 4.5x10-5 A/lm 

gfithWuelight sourceh .   2.8x10 -8 - A 
Current Amplification. . .   6x108 
EquivalentAnode-Dark-Current 
Input   8x10-10 2.5x10 -8 1m 
At luminous sensitivity of 
20 A/Imj ,k 

-•-Equivalent Noise lnputm. . . 4x10-12 I.7x10 -11 1m 
Dark Current to any Electrode. - 7.5x10-2 A 

At 25°C and does not 
include anode 

With E = 750 V ( except as noted) 

Min Typ Max 

Sensitivity 

Radiant at 4400 angstroms. 2.2x103 A/W 
Cathode radiant at 4400 
angstroms   - 0.036 A/W 
Luminous: 

At 0 c/se   - 2.7 A/1m 1111, 
With dynode No.10 as 
output electrode. . . - 1.6 A/lm 

Cathode luminous: 
With tungsten light 
sourceg   3x10 -5 4.5x10 -5 A/lm 

With blue light source h .   2.8x10 -3 - A do 
Current Amplification. . . 6x104 

a Made by Corning Glass Works, Corning, New York. 

MadebyHughH. Eby Company, 4701GermentornAvenue, Philadelphia 44, Penn-
syrvania. 

C MadebyMegnetic Shield Division, Perfection. Mica Co., 1829 Civic Opera 
Bldg., 20 North Wacker Drive, Chicego 6, Illinois. 

d Averaged over any interval of 30 seconds maximum. For best stability, 
the average anode carrent value shouldnot exceed 100 microampere.. 

e Under the following conditions: The light source is • tungeten-filament 
lamphavingalime-gleseenvelope. It in operated at a color temperature 
of 2870°K and alight input of 10 microlumens is used. 

...Indicates a change. 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components aid Devices Harrison, N. J. 
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An output current of opposite polarity to that obtained at the anode may 
be provided by using dynode No.10 as the output electrode. With this 
arrangement, the load is connected in the dWnode-No.10 circuit and the 
anodeaervesonly an toiletter. Thecurven shown in fyWica/ Anode Charac-
teristics do not apply when dynode No.10 ioused an the output electrode. 

Under the following conditions. The light source is a tungsten- filament 
lamp having a lime- glans envelope. Use operated at a color temperature 
of 2870°K. The calce of light flux in 0.01 lumen and 167 volts are applied 
between cathode and all other electrodes connected es anode. 

Under the following condition.: Light incident on the cathode is trans-
mitted through . blue filter ( Corning C.S. No.5-58, Glass Code No.5113 
polished to 172 stock thicknens—Manufacturedby the Corning Glans Works, 
Corning, NewYorL) fromo tungsten- filament lamp operated at a color camera-
tore of 2870"K. Theva_ue of light flux incident on the filter is 0.01 
lumen and 167 volts » re applied between cathode and all other electrodes 
connected ma anode. 

At a tube tempertture of 25°C. Dark current may be reduced by use of 
refrigerant. 

41 For maximum signal-to-noise ratio, operatiom with n supply voltage ( E) 
below 1000 volt:, in recommended. 

'I Under the fallow,ng conditions: Supply voltage ( E) in on shown, 21°C tube 
temperature, external shield connected to cathode. bandwidth I cycle per 
second, tungsten- light nource at a color temperature of 2870°K Interrupted 
at aloe audio frequency to produce incident radiation pulses mlternating 
bmtween zero and the value stated. The " on. period of the pulse is equal 
to the " off period. 

DIMENSIONAL OUTLINE 

PHOOCATHODE 
D AMETER 
1.24 MIN. 
(SEE NOTE) 

3.88 

4-57 
MAX. 

MAX.—,-
DIA. 

— FACEPLATE 

712 BULB 

BASE 
JEDEC Na B12-43 

92CS-7770R5 

DIMENSIONS IN INENES 

Ilote: Deviation from flatness within 1.24"- diameter area will 

not exceed 0.010" from peak to valley. 

Center line of bulb will not deviate more than 2° in any di-

rection from the perpendicular erected at the centerofbottom 

of the base. 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 

DATA 2 
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Effect of Magnetic Field on Anode Current 

MAGNETIC FIELD IS PARALLEL TO DYNODE- CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT TO 

RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

VOLTS PER STAGE 100 

DATA 2 

-2 

MAGNETIC FIELD INTENSITY— GAUSSES 

92CM-7813 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N..1 
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6199 

Typical Sensistivity and Current 
Amplification Characteristics 
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Typical Anode-Dark Current Characteristic 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 
1/12 OF E FOR EACH SUCCEECING STAGE: AND 02 OE E 
BETWEEN DYNODE Non AND ANODE. 

TUBE TEMPERATURE . 25* C 
DASHED PORTION INDICATES INSTA8 LITY. 
LIGHT SOURCE S A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870° K. 
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6217 

Photomultiplier Tube 

10-S-AGE, CURVED- FACEPLATE TYPE HAVING S-10 RESPONSE 

1-11/16 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

GENERAL 

Spectral Response  S-10 
Wavelength of Maximum Response   4500 e 300 angstroms 
Cathode, Semitransparent   Ag- Bi -O-Cs 
  Curved, Circular.-

Minimum area   2.2 sq in 
Minimum diameter   1-11/16 in 

Window   Lime Glass ( Corn inga No.0080), or equivalent...-
Index of refraction  1.51 

Dynode Material  
Direct lnterelectrode Capacitances ( Approx.) 
Anode to dynode No.10   4.2 pF 
Anode to all other electrodes  6.5 pF 

Maximum Overall Lergth 5  81 in 
Seated Length 4  87 t0 19 in 
Maximum Diameter 2  31 in 
Operating Position   Any 
Weight ( Approx.)   5.2 oz 
Envelope   JEDEC T16 
Base . Medium- Shell Diheptal I4- Pin ( JEDEC Group 5, No.814-38), 

Non-hygroscopic 
Socket  Ebyb No.9709-7, or equivalent— 
Magnetic Shield JANc No.S-2004, or equivalent •-

ABSOLUTE-MAXIMJM RATINGS 

DC or Peak AC Supply Voltage 
Between anc,de and cathode  1250 V 
Between dynode No.10 and anode   250 V 
Between dyrode No.1 and cathode  300 V.,-

Average Anode Currentd   0.75 mA 
Ambient Temperature  75 oc 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1 - Dynode No.1 
Pin 2 - Dynode No.2 
Pin 3 — Dynode No.3 
Pin 4 - Dynode No.4 055 DYI0 
Pin 5 - Dynode No.6 
Pin 6 - Dynode No.6 DY4 4 ii P 
Pin 7 -Dynode No.7 
Pin 8 - Dyncde No.8 
Pin 9- Dynode No.9 
Pin 10.- Dynode No.10 
Pin11-Anode 
Pin 12- No Connection 
Pin 13- Do Not Use 
Pin14-Photocathode 

DY7 DYg 

DY i 8) DYq 

NC 

052 I Id) IC 

DIRECTIONOFRADIATION, 
MTOENDCFBUL8 

14M 

...Indicates • change. 

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

Under conditions with dc supply voltage lEl across a voltage 

divider providing 1/6 of E between cathode and dynode No.1; 

1/12 of E for each succeeding dynode stage; and 1/12 of E 

between dynode NO. 10 and anode 

With E = 1000 V ( Except as noted) 

Min Typ Max 

Sensitivity 
Radiant, at 4500 angstroms 5.1 x 106 A/W 
Cathode radiant, at 
4500 angstroms  0.02 A/W 
Luminous, at 0 c/s° . 10 100 300 A/lm 
Catnode luminous 

W.th tungsten 
light source f . . 2x10 5 4)(10' 5 A/Im 

With red- infrared 
light sourceg . . 5x10-6 - A 

Current Amplification. 2.5 x 10 6 
Equivalent Anode-Dark-
Current Input"  1.1410' 5 2.5e 10 -6 1m 
At a luminous sensitivity 
of 20 A/lm 

Equivalent Noise Inputi. . 14x 10' 11 1.7x10-1 ° 1m 
Dark Current   7.5e 10-7 A 

To any electrode except 
anode at 25 °C 

With E = 750 V ( Except as noted) 

Sensitivity 
Raciant, at 4500angstroms. .   
Cathode radiant, at 4500 
angstroms   
Luminous, at 0 c/s°  
Cathode luminous 
With tungsten light sourcef . 
With red- infrared light 
sourceg   

Current Amplification  

Mtn Typ Mau 

5.1x103 A/W 

0.02 A/W 
10 - A/lm 

2e 10 -5 4x I0 -5 - A/1m 

5 x 10 -6 A 
2.5x105 - 

a Mode by Corning Glass Works, Corning, New York. 

Made by Hugh H. Eby Company, 4701 Germantown Avenue, Philadelphia 44, Pa. 

C ModebyDelHardwareMainufacturing Company, 38-01 Queen. Blvd., Long Island 
City 1, New York. 

d Averaged over any interval of 30 seconds maximum. For best stability, 
the  ge anode current value should not exceed 100 microomperes. 

° Under the following conditions: The light source is • tungsten-filement 

OlmUlelfeir.di:Mea:,:puroiW:lcIrOlije:Urile2sn.e color temperature 

Under the following conditions: The light source is • tungsten- filament 
l•mphaving • lime- gloms envelope. It io operated at • color temperature 
of 2870°K. The value of light flux is 0.01 lumen and 167 volts are applied 
between cathode and all other electrodes connected as anode. 

g Under the following conditions: Light incident on the cathode is trans-
mitted throtigh red- infrared filter ( Combination of Corning C.S. Mn.. 
3-67 and 7-59. GlassCode N0. 3452 and 5850. respectively---Monufactured 
by theCorning Glass Works, Corning, New Yorh) from • tungsten- filament 
lamp operated at a color temperature of 2870 K. The value of light flux 

d 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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incident on the fi:ter i• 0.31 lumen and 167 volts are applied between 
cathode and all taller electrodes connected at anode. 

At a tube temperatgre of 25°C. Prior tuneasurement, tube is stored in 
dark fora period of 30 minutes. Dark carrent may be recoced by use of 
• refrigerant. 

Under the fo!lowingronditions, Supply vtltage(E) is as sFowr, 25 °C tube 
temperature, external shield connected tc cathode, bandwide 1 cycle per 
second, tungmten-light source at a co .or temperature of 287C K interrupted 
at a low audio frequ.ncy to produce incident radiation pulses alternating 
between:ere and th., value stated. Ile ' nn' period of the pulse is equal 
to the ' off' period. 

516 

.150 • .050 
R. 

BASE 
JEDEC No. B14-38 

DIMENSIONA_ OUTLINE 

2±% ..___ 
DIA. 

re-
te 1/2 FL 

PHOTOCATHODE 
DIAMETER 
1"16 MIN. 

1 

4 87 

tie 

T 16 
BULB 

5.8 
MAX. 

2.31 92C5- 7232R6 

DIMENSIONS IN INCHES 

Center line of bulb w'll not deviate more than 20 in any di-

rection from perpendicular erected at the center of bottom of 
the base. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube having S- I0 Response 

is shown at the front of this Section 

TYPICAL ANODE CMARACTERISTICS 
are the same as those shown for Type 6 99 

3 rem RADIO CORPORATION OF AMERICA 
Ile Bectronic Components and Devices Harrison, N. J. —66 
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Typical Sensitivity and Current 
Amplification Characteristics 
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6323 

MULTIPLIER PHOTOTUBE 
9- STAGE TYPE WITH S-4 kESPONSE 

For hendlyht-Control Servicp 

The 6323 Is the some 
items: 

General: 

Direct lnterelectro 
Anode to dynode ko  4.4 µµf 
Anode to all other e ect-odes 6 µµf 

Maximum Overall /Length  3-11/16" 
Maximum Seated length   3-1/8" 
Length from 8 e geai to C e 

of Useful Cat de rea  1-15/1E" t 3/32" 
2/i 

th 6328 except for the following 

Capac tancesi ( Approx.) : 

Weight ( Ap rox.). . . . 

Base  Small-Sh 

SMALL-SHELL 
SuBMAGNAL 
H- PIN BASE 

JETEC Nt Bu -88 

DIRECTION 
OF LIGHT 

92CM-6264R3 

1  6 oz. 
al 11- Pin ( JETEC No.811-88). 

Non-hygroscosic 

'MAX. r-

MAX. 

t3r3; 

e,f:PAAN. -4--

- PIN Nei 

o.cr 
o•, 

o 
o 

CATHODE 

31/,‘ 

MAX. 

BOTTOM VIEW 

it OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIRECTION 

FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 

THE BASE. 

NOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS No.I AND ND. I AND THE PLANE OF THE 

GRILL WILL NOT EXCEED 6'). 

SEPT. 1. 1955 TIME onnsaom 





6326 
VIDICON 

600- LINE RESOLUTION 

For film pickup 
lath color or block-and-white TV cameras 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage 6  3 t 10% . . .  ac or dc volts 
Current  0 6  amp 

Direct Interelectrode Capacitance:à 
Target ( Signal electrode) to all 
other electrodes  4.5 µµf 

Spectral Response  See curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image ( 4 x 3 aspect ratio)   0.62" 
Orientatior of quality rectangle-- proper orientation is ob-

tained when the horizontal scan is essentiaLly parallel 

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  18 
Base Connector Cinch No.54A18088, or equivalent 
Base Small-Button Ditetrar 8-Pin ( JETEC No.E8-11) 

Basing Desiqnation for BOTTOM ‘, IEW  8HL 

Pin 1- heater 
Pin 2- Grid No.1 
Pin 3- Grid No.3 
Pin 4- Internal 

Connection--
Do Not Use 

Pin 5- Grid No.2 
Pin 6- Grid No.4, 

Grid No.5 SNORT 
PIN 

Pin 7- Cathode 
Pin 8- Heater 

Flange- Target ( Sig-
nal Electrode) 

Short Index Pin-
Interne: 
Connection--
Do Mot Use 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute Values: 

For scanned area of 1/2" x 318" 

GRID-No.5 3. GRID-No.4 VOLTAGE   350 max. volts 
GRID-No.3 VOLTAGE   350 max. volts 
GRID-N0.2 VOLTAGE   350 max. volts 

See next page. .. Indica,es a change. 

7-58 
ELECTRON TUBE DIVISION 
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6326 
VIDICON 

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 

DARK CURRENT 0  025 max. ma 
PEAK TARGET ( SIGNAL—ELECTRODE) CURRENT . . 0.5 max. ma 
FACEPLATE: 

Illumination   1000 max. ft—c 
Temperature  60 max. °C 

Typical Operation: 

Grid Vo.3 connected to grids No.4 and No.5; scanned area of 
1/2" x 3/8"; facePlate temperature 0130° to 35° C 

Faceplate Illumination: 
Average highlightà, for pickup 

from film  50 to 300 ft—c 
Constant highlight, for pickup 

from live scenes   20 ft—c 
Maximum Target ( Signal—Electrode) 
Voltage required to produce 
dark current of 0.02 pa 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— 1 
Focos—Electrodes") Voltage . . . . 250. to 300 volts 

Grid—No.2 ( Accelerator) Voltage. . . 300 volts 
Grid—No.1 Voltage for picturecutoffe —45 to —100 volts 
Signal—Output Current:# 

Peak   0.3 to 0.4 pa 
Average  0.1 to 0.2 µa 

Dark Current: 
For pickup from film   0.004 ma 
For pickup from live scenes. . .   0.02 ma 

Average "Gamma" of Transfer 
Characteristic for signal— 
output current between 0.02 ma 
and 0.2 pa   0.65 

Visual Equivalent Signal—to—Noise 
Ratio ( Approxi°   300:1 

MinimumPeak—to—PeakBlankingVoltage: 
When applied to grid No  1   40 volts 
When applied to cathode  10 volts 

Fielo Strength at Center of 
Focusing Coil ( Approx  )   40 gausses 

Fielc Strength of Adjustable 
Al:gnment Coil ° ..... . . . . 0 to 4 gausses 

See next page. —. Indicates a change. 

7- 58 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of »AFRICA, HARRISON. NEW JERSEY 
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VIDICON 

This capacitance, which effectively is the output impedance of the 
6326, is increased when the tube is mourted in the defl,cting-yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is in the order of 100 megohms. 

• Averaged over the time of one TV frame. 

** The target ( signal-electrode) voltage for each 6326 must be adjusted 
to that value which gives the desired operating dark current. 

t indicated -ange ? preach type of service serues only to illustrate the op-
erating target- ( signal-electrode-) voltage range normally ancauntered. 

* Beam focus is obtained by combined effect of grids-No.4 O No. , voltage 
which should be adjustable over indicated range, and a facu.ing coil 
having an average field strength of 40 gausses. If desired, Irid No.3 
may be operated separately to permit vernier control of focus. Under 
such conditions, the instantaneous grid-Mo.3 voltage mutt always be 
equal to or greater than the grid-No.4 voltage. 

• Definition, focus uniformity, and picture quality decrease with de-
creasing grids-No.5 a No.4 a No.3 voltage. In general, grids No.5 
No.4 .1 No.3 should not be operated below 250 volts. 

e With no blanking voltage on grid No.l. 

# Defined as the component of the target ( signal-electrcde) current 
after the dark-current component has beer. subtracted. 

o Measured with high-gain, low-noise, cascode-type amplifier having 
bandwidthof 5 Mc. Because the noise in sach a system is predominately 
of the high-frequency type, the visual equivalent signal-t.-noise ratio 
is taken as the ratio of highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

o The alignment coil should be located on the tube so that to center is 
at a distance of 3-11/16 inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube. 
the deflecting yoke, and the focusing coil. 

DATA 2 

TYPICAL CHARACTERISTIC 
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6326 

TYPICAL CHARACTERISTIC 

I I I . III I f III I I 
— ILLUMINATION: 2870* K INCANDESCENT. 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES...D.35. „ 

34 — SCANNED AREA OF PHOTOCONDUCTIVE LAYER = V2 x 
FACEPLATE TEMPERATURE = 30* C APPROX. — 
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6326 
TYPICAL DARK- CURRENT CHARACTERISTIC 

I 1 I 1111 r I 1 I IIIIII 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 "x 3/8 " 

FACEPLATE TEMPERATURE= 3Cf C APPROX. 
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TYPICAL CHARACTERISTICS 

-1411+1 -H- -1-H-11+H-1 1111111 1111' 1-1-44+1-1-1-11 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.3 
DARK CURRENT (MICROAMPERES)=0.004 , 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 x./8 

CURVE A: TARGET VOLTAGE REQUIRED TO MAINTAN 
DARK CURRENT OF 0.004mA. 

CURVE EI: 2870* K INCANDESCENT ILLUMINATION 
REQUIRED TO PRODUCE SIGNAL-OUTPUT 
CURRENT OF 0.3mA. 
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6328  

Photomultiplier Tube 
9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For 1C- Operated Control ApplLcations Such 

as Automobile-HeadlIght Contre! 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 , 500 angstroms 
Cathode, Opaque  Cs-Sb.. 

Minimum projected lengtha 0  93 in 
Minimum projected width 0  31 in 

Window  Lime Glass, ( Corn ngb No.0080), or equivalent.. 
Dynode Material   Cs-Sb 
Direct Interelectrode Capacitances ( Approx.) 

rci 4.2 pF 
...,, • , , 1 1 ,,..,..,- , 1 .:. c.-troae,  5.5 pF 

Maximum Overall Length   3.12 in 
Maximum Seated Length  2.69 in 
Length I  56 ± 0.09 in 

.,0 center of useful cathode area 
Maximum Diameter   1.31 in 
Operating Position   Any 
Weight ( Approx.)  I  6 oz 
Envelope   JEDEC 19 
Base . . . Small- Shell Neosubmagnal II- Pin ( JEDEC No 811-104), 

Non- hygroscopic 
Socket  Amphenolc No.78SIIT, or equivalent.. 
Magnetic Shield  Millend No.808018, or equivalent.. 

ABSOLUTE-MAXIMUM RATINGS 

Peak AC Supply Voltage 
Between anode and cathode  1400 V.. 
Between dynode No.9 and anode  250 V.. 

Ah Between consecutive dynodes   250 V-. 
Between dynode No.1 and cathode  250 V-. 

III' Average Anode Currenta   0.1 mA 
Ambient-Temperature  75 be 

• 

• 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 - Crynode No.1 
Pin 2 - Dvnoce No.2 Dy Dy7 

Pin 3- Dynoce No.3 
Dy4 Dy Pin 4 - Dynoce No.z 

Pin 5 - Dvnoce No.5 
Pin 6 - Dynode No.6 
Pin 7- Dynoce No.7 D 
Pin 8 - Dynoce No.8 
Pin 9 - Dynode No.9 
Pin 10- Anode Dyi K 

Pin 11- Photocathode 

Dy, 

DIRECTION OF RADIATION 

..—InclIcatea a change. 

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

DATA I 
12-65 
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CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage IEl across a voltage 

divicer providing 1/10 of E between cathode and dynode No. I; 

Ii 0 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 and anode 

With E = 1000 V dc 

Min Typ Max 

e 
Sensitivity 

" Radiant, at 4000 angstroms 3.4x104 A/W 
Luminous, at 0 c/sT. . . 35 - A/lm e 

Dark Current to Any Electrode - 7.5x 10-7 A 
At 25°C 

-With E = Adjustable 60 as ac Voltage 
Min Typ Max 

Anode-to-Cathode Voltageg  525 750 990 V 
RM5 values 

Anode Dark Currenth  I x 10-7 A 111, 
At 25°C 

a On plane perpendicular to the indicated direction of incident light and 
passing through the major axis of the tube. 

u Made by Corning Glass Works, Corning, New York. 
C Made by Amphenol Electronics Corporation, 1830 South 54th Avenue, Chicago 54, 

Illinoi•. 
d Made by James Millen Manufacturing Company, ISO Exchange Street, Malden 

48, Massachusetts. 
e Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source in a tungsten- filament 
lamp having a lime- glass envelope. It is operated at a color temperature 
of 2870°K and a light input of 10 microlumens in used. 

g Under the following conditions: Light incident on the cathode is trans-
mitted through • filter ( Corning C. S. No.2-62, Giese Code No.2418 which 
han an effective transmission of luminous flux of SW—Manufactured by the 
Conning Glass Works, Corning, New Yogk) from a tungsten- filament lamp 
operated •t • color temperature of 2870 K. The value of light flux inci-
dent on the filter is 10 microlumens. Supply voltage ( E) is adjusted to 
give an anode current of 8 microamperes. 

h Foi conditions same ake ( g) except no radiant flux on photocathode. 

...Indicates • change. 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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DIMENSIONAL OUTLINE 

I.19 MAX. DIA. 

T9 BULB—..„,  

PHOTOCATHODE., 

.93 MIN 

SMALL- SHELL 
NEOSUBMAGNAL 
II- PIN BASE   

JEDEC NR EVI-104 

1.31 MAX. DIA. -110-

DIRECTION 
OF LIGHT 

ers 

92C5-802BRI 

4- I  

L J 

—.31 MIN. 

156 
±.09 

3.12 
MAX. 

PHOTO-
,--- CATHODE 

(SEE DETAIL A) 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: The maximum angular variation between the planes 
tirough pins I and 11 and the plane of the grill will not 
exceed 6°. 

DIMENSIONS IN INCHES 

. RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Farrison, 

DATA 2 

12-65 
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DETAIL A 

DY9 PHOTO-
CATHODE 

REGION OF 
ANODE BEST COLLECTION 

.270 

SHIELD 

BULB 

DIRECTION OF 
INCIDENT 
RADIATION 

!1102 

.190 -.250 

92CS-8674R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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RECOMMENDED VOLTAGE—DIVIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT—CONTROL SERVICE 

AC 
POWER 
SUPPLY 

—1000 V 92C5- 8127R1 

0 ANODE 

TYPE 
6328 

RI R2 R3 R4 R5 
R6 R7 R8 R9 RIO: 1 megohm, 1/2 watt 

R11: 2 megohms, 1/2 watt 

R12: 5.1 megohms, 1/2 watt 

R13 R14 R15 R16 
R17 R18 R19 R20: 8.2 megohms, 1/2 watt 

R21: 820,000 ohms, 1/2 watt 

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

DATA 3 
12-65 
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Typical Anode Characteristics 

VOL STAGE•100 
LIGHT SOURCE IS A TUNGSTEN— FILAMENT 
LAMP OPERATED AT A COLOR TEMPERA 
TURC OF 2070• K. 

: 

144 

If 

ANODE MILLIAMPERES 
•à O 

92CM-8029R2 • 
DATA 3 RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 
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Sensitivity Characteristics 

AC SINE- WAVE SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 
PROVIDING 1/10 OF E BETWEEN CATHODE AND DYNODE No.I;1/10 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN 
DYNODE No.9 AND ANODE 
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Variation in Photocathode Sensitivity 
Along Its Length 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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5 10 15 20 25 30 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 92CS-7663R2 

Variation in Photocathode Sensitivity 
Across Its Projected Width in Plane of Grill 

SPOT SIZE:1MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

  VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR— 
FACE IRREGULAR-

80   ITIES HAVE BEEN 
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6342A 

Multiplier Phototube 
10- STAGE, HEAD-ON, ELECTROSTATICALLY 'OCUSED 
FLAT-FACEPLATE DYNODE STAGES 

For Detection and Measurement of Nu-
clear Radiation and cther Low- Level 
LightSourcesin ScintillationCounters 

DATA 

General: 

Spectral Respobse  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Curved. Circular 
Minimum area 2  2 sq. in. 
Minimum diameter   1.68 in. 

Window   Lime Glass ( Corning' No.0080), 
or equivalent 

Index of refraction  1.51 
Dynode Material   Copper-Beryllium 
Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10  4.4 pf 
Anode to all other electrodes  7.0 pf 

Maximum Overall Length 5  81" 
Seated Length  4.87" ± 0.19" 
Maximum Diameter 2  31" 
Operating Position  Any 
Weight ( Approx.)   5.2 oz 
Bulb  T16 
Socket   Lorangerb No.2274, or equivalent 
Magnetic Shield  Millenc No.808028, or equivalent 
Base  Medium-Shell Diheptal 14-Pin, 

(JEDEC Group 5, No.B14-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AA 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4 - Dynode No.4 
Pin 5 - Dynode No.5 
Pin 6 _ Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8-
Pin 9- Dynode No.9 
Pin 10 - Dynode No.10 
Pin 11 - Anode 
Pin 12 - Do Not Use 
Pin 13 - Focusing 

Electrode 
Pin 14 - Photocathode 

Dt4 

DY7 DY8 
D.% 7 DV9 

DY2 14 o 
DY1 

DIRECTION OF RADIATiON , 
INTO END OF BULB 

vio 

(e1>J37 

0 RADIO CORPORATION OF AMERICA 
Elect-ow .1;omponents and Devices Harrison, N. J. 

DATA I 
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Maximum Ratings, Absolute-Maximum Values 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC or Peak AC). . .... 1500 max. volts • SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC or Peak AC)  250 max. volts 

SUPFLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC or Peak AC)  400 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE 
(DC or Peak AC)  400 max. volts e 

AVERAGE ANODE CURRENT°   2 max. ma 
AMBIENT TEMPERATURE  75 max. oc 

-› Characteristics Range Values: 

Under conditions with dc supply voltage ( E) across a 
voltage divider providing 1/6 ofE between cathode and 

dynode No.; 1/12 ofE foreacn succeeding dynode stage; 
and 1/12 of E between dynode No.I0 and anode. Focus-
ing-electrode voltage isadjusted tothat value between 

10 and 60 per cent of dynode No.I potential ( referred 
to cathode) which provides maximum anode current. 

loth E = 125o volts (Except as noted) 

Min. Typical Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. . . - 2.5 x104 a/w 

Cathode radiant at 
4400 angstroms. . . - 0.064 - a/w 

Luminous: 
At 0 cps°   15 31 200 a/lm 
With dynodeNo.10 as 

output electrode f . - 22 - a/1m 
Cathode Luminous: 
With tungsten light 

sourceg   5 xio-5 8 x 10-5 _ a/lm 
With blue light  

source'  ,°  5 x10-9 - - a III Current Amplification - 3.9 x io5 _ 
Equivalent Anode-

Dark-Current 
Input;  I - - 2 x 10-19k . 2 x10-9k lm 

2.5 x10-13- 2.5x 10-12m w 
Equivalent Noise 

Input°  
{ - 8.7 x10-15. 2.1 x 10- w 14- 

7 x 10-12. 1.7 x 10_ 11 1m • Anode-Pulse Rise Time°. - 3 x10-9. - sec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously released 
witnin a circle cen-
tered on tube face hav- • 
ing a diameter of --

,etndicates a change. 

RADIO CORPORATION OF AMERICA 
Pectrome Components and Deuces Harnson, N.J. 
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Min. Typical Max. 
1-1/8"  1.3 x10-?' - sec 
1-9/16"   _ 4 x10-9. _ sec 

a made by Corning Glass Works. Corning, Mew York. 

b Made by loranger Manufacturing Corporation, )6 Clark Street, Warren, 
Pennsylvania. 

C made by James Millen Manufacturing Company, 150 Exchange Street, Malden 
48, Massachusetts. 

d averaged over any interval of 30 seconds maximum. 

n Under the following conditions: The light source is a tungsten-filament 
lamp naging a lime-glass envelope. It is operated at a color temperature 
of 2870 K and a light input of 10 microlumens is usad. 

An output current of opposite polarity to that obtained at the anode 
may be providec by using dynode No.10 as : he output electrode. With 
this arrangement. the load is connected in the dynode No.10 circuit 
and the anode serves only as a collector. The curves under fyOicol 
Anode Characteristics do not apply when oynode 80.15 is , sed as the 
output elec:rode. 

g Under the following conditions: The light source isa tungsten- filament 
lamp hayrngalime-glass envelope. It ; operated at ecolor temperature 
of 2870" K. The value of light flux is 0.01 lumen and 2011 volts are 
applied between catiode and all other electrodes connected at anode. 

h under the following conditions: Light incioent on the cathooe is trans-
mitted through a blue filter ( Corning C.S. No.5-58. Glass Code No.5113 
polished to 1/2 stock thickness--Manufactured by the Corning Glass Works, 
Corning, New York). from a tungsten- filament lamp operated at a color 
temperature of 2870 K. The value of light flux incident on the filter 
is 0.01 lumen and 200 volts are &Wier between cathode and all other 
electrodes connected as anode. 

J For maximum signal-to-noise ratio. operation with a supply voltage ( E) 
below 1250 volts is recommended. 

Measured at a tube temperature of 250 t and with a supply vol -age ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumev. Dark 
current may be reduced by use of a refrigerant. 

M Determined at 4400 angstroms. 

n Under the following conditions: Supply voltage ( E) is as shown. 250 C 
tube temperature. external shield consected to cathode, bandwidth ,1 
cycle per second. tungsten- light source eta color temperature of 2870'K 
interrupted at a low audio- frequency to produce incident radiation 
pulses alternating between zero and the value stated. The on" period 
of the pulse is equal to the " off" period. 

P Determined under the same conditions shown under ( p) except that use is 
made of a monochromatic source having radiation at 4400 angvtrams. 

q measured between 10 per cent and 90 per cent of M8XIMUM anode- pulse 
height. This anode- pulse rise time is vimarlly a function of transit-
time variations in the multiplier stages and ismaasuredundercooditions 
with an incident- light spot approximately 1 millimeter in diameter cen-
tered on the photocathode. 

r These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery if the specified areas. 

See Spectral Characteristic of 2870° K L';ght Source and Spectral Charac-
teristic of .tight from 28900 K Source after passing through Indicated 
Blue litter at front of this Section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

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

DATA 2 
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FACEPLATE— 
(SEE NOTE) 

PHOTOCATHODE--

BASE 
JEDEC GROUP 

Na131,4-36 

2.00 ±.06 -•• 
DIA. 

1.68 MIN. 
DIA. 

4.87 
±.I9 

BULB 
5.81 
MAX. 

4- 2.31 MAX. 
DIA. 92C3- 8109R6 

ALL DIMENSIONS IN INCHES 

CENTER L.NE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

MOTE: WITHIN 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

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



6342A 

TYPICAL ANODE CHARACTERISTICS 

DYNODE —1441— TO — CATHODE VOLTS • 208 
EACH SUCCEEDING — DYNODE — STAGE VOLTS • 04 
LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870°K. 

ht, 

•::: 

: 1f 

1-1:1  

g 0: 
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9 cs`° 
ANODE MILLIAMPERES 

e 
o â° 

92CIA - 812594 
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6342A 

CHARACTERISTICS 

SUPPtY VOLTA« ( E ) ACROSS VOLTAGE DIVIDER PROVIDING la 
OF E BETWEEN CATHODE AND DYNODE No, 1/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE ‘ AND 1/12 OF E BETWEEN 
DYNODE 1N.10 ANO ANODE. FOCUSING —ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM MODE CURRENT. 
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LUMINOUS 
THE 
WHICH 
DYNODE 
AND 
FOCUSING 
MAXIMUM 

LIGHT 
OPERATED 

DASHED 
TUBE 

SUPPLY 
PROVIDES 

1/12 

SOURCE 

PORTION 
TEMPERATURE 

SENSITIVITY 
VOLTAGE 

Nal; 1/12 
OF E BETWEEN 
—ELECTRODE 
ANODE 

IS 
AT A 

1/6 
OF 

CURRENT. 
A TUNGSTEN 
COLOR 
INDICATES 

a2 

IS VARIED 
(E) ACROSS 

OF E BETWEEN 
E FOR EACH 

DYNODE 
VOLTAGE 

—FILAMENT 
TEMPERATURE 

INSTABILITY. 
5. C 

BY 
VOLTAGE 

SUCCEEDING 
N210 

ADJUSTED 

ADJUSTMENT 

CATHODE 
DIVIDER 

AND ANODE. 
TO 

LAMP 
OF 2870 

OF 

AND 
STAGE; 

GIVE 

K. 

j: 
01 

2 4 6 6 
0 

2 4 6 6 
100 

2 4 6 6 
10( 

LUMINOUS SENSITIVITY — AMPERES/LUMEN 

92C5-8124RI 

O 
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6405/1640 

Gas Phototube 
e  SIDE-ON TYPE S- I RESPONSE 

For ,ndustrial Applications Critical as 
to M:crophonics andSensitivity Gradient 

DATA 

• 

• 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected length°   1-1/4" 
Minimum projected width°  5/8" 

Direct Inte-electrode Capacitance Approx.) 26 Pf 
Maximum Overal Length  4-7/16" 
Maximum Seated Length   3-13/16" 
Seated Length to Center of Cathode  2-1/8" ± 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight ( Approx  )  1  3 oz 
Bulb T8 
Socket  Amphenol ND.77-MIP-4-T, or equivalent 
Base Dwarf-Shell Small 4-Pin (JEDEC No.A4-28) 

Non-hvgroscopic 
2K Basing Desigration for BOTTOM vl'w 

Pin 1- No Internal 
Connection 

Pin 2- Anode 

Pin 3— No Internal 
Connection 

Pin 4- Photocathode 

DIRECTION OF RADIATION 

0 Maximum Ratings, Absolute- Maximum Values: 

Rating I Rating II 

ANODE SUPPLY VOLTAGE 
(DC or Peak AC)   70 max. 90 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb. . . . .   50 max. 25 max. ma/sq.in. 

e AVERAGE CATHODE CURRENTb. . .   10 max. 5 max. 
AMBIENT TEMPERATURE   100 max. 100 max. µa °C 

Characteristics: 

Mith an anode-supply voltage 0150 
volts unless otherwise specified 

Min. Typical Max. 

e Sensitivity: 
Radiant, at 8000 angstroms. . . 0.0033 a/w-o-

.—indica:es a change. 

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

DATA 
8-63 



6405/1640 

Min. Typical Max. 

Luminous:e 
At 0 cps  17.5 35 70 µa/lumen 
At 5000 cps   ille _ 30 _ ma/lumen 
kt 10000 cPs  26 - µa/lumen 

Sensitivity Difference between 
highest value and lowest 
va'ue along cathode lengthd 1.1 µa/lumen 

Gas 3mplification Factor e . - 2.5 
Anode Dark Current at 25° C 0.1 µa 0 

Minimum Circuit Values: 

With an anode-suPPly 
voltage of 

DC Load Resistance: 
For dc currents above 

5 ma  
For dc currents below 

t ma  
For dc currents above 

3 pa  
For dc currents below 

3 ma  

70 or less 90 volts 

0.1 min. megohm 

0 min. megohm 

2.5 min. megohms 

0.1 min. megohm 

é On plane perpendicular to indicated direction of incident radiation. 

• Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source isa tungsten— filament lamp oper— 
ated at a color temperature of 2670. K. A dc anode supply of 50 volts 
and a 1—megohm load resistor are used. For the 0—cycle measurement, a 
light input of 0.1 lumen is used. For the 5000— and 10000—cycle meas— 
urements, the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean value. 

d Mea,ured under the same conditions as indicated under •c• with light i n— 
put of o,s I umen and a rectangular light spot having awidth of O. 315 inch 
and a length sufficient to cover the length of the cathode. 

e The ratio of luminous sensitivity at an anode—supply voltage of 50 volts 
to luminous sensitivity at an anode—supply voltage of 25 vOitS. In each 
case. sensitivity is obtained under conditions where thelight source is 

ti.ngsten—filament lamp operated at a color temperature of 20700 K. the 
light input is 0.1 lumen, and the load resistor has a value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

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



6405/1640 

T8 BULB 

II/4" 

MIN. - 

PHOTO-
CATHODE 

BASE 
JEDEC NR.A4-26 

AA' IS PLANE PASSING 

THROUGH CENTER OF 
BOTTOM OF BASE 

PARALLEL TO PLANE 
THROUGH PIMS I & 47 

A- 

1118" MAX. 
DIA. 

5/;MIN. 

/8 MAX. 

-e.  

3 131 ; 

MAX. 

4 7/18" 

MAX. 

2 /8" 

3 " 
/32 

1 

r-PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 
WILL NOT DEVIATE 
FROM PLANE AA' 

40 01 BY MORE TFfAN 

- 2 
PHOTOCATHODE —/ 

A' 

R2CS - 8229R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Diviàon 4arrison, N. J. 

DATA 2 
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6405/1640 

AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN — FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE   

OF 2870° K. 
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6472 

Photomultiplier Tube 
S-4 RESPONSE 41111 FLEXIBLE LEADS SIDE-ON, 9-STAGE TYPE 

For AC- or DC- Operated Control Applicat tont 
Which Require High Luminous Sensitivity 

GENERAL 

Spectral Response   S-4 
Wavelength of Max imum Response 4000 s 500 angstroms 
Cathode, Opaque   

Minimum projected lendtha   15/16 in 
Minimum pro¡ected widtha  5/16 in 

Window  Lime Glass, Corn 09b No.0080), or equivalent...-
Dynode Material   Cs-Sb 
Direct Interelectrode Cappac tances ( Approx.) 

Anodr-to--,jyrojE, No  9 3  8 pF 
to Dt ,-- e'ectredes 4  8 pF 

Max i mum Overall Length  2-3/4 in 
1 i f1 - cible leads 

Maximum Envelope Length   2-1/4 in 
Lxcluding tip 

Length  I-1/4 ± 3/32 in 
From ,, rve-1 ope seal to center of useful cathode a-es 

Max imum Diameter  1-3/16 in 
Operat ing Position  Any 
Weight (Approx  ) 
Envelope  
Magnetic Shield   Perrect ion Mica Co.,c' No.P-I07, 

or equivalent 
TERMINAL DIAGRAM ( Bottom View) 

Lead 1- Photocathode 
DY4 Lead 2- Dynode No.1 

Lead 3- Dynode No. 2 oY3 
Lead 4- Dynode No.3 
Lead 5 - Dynode No. 4 
Lead 6 - Dynode No. 5 DY2 
Lead 7- Dynode No.6 
Lead 8 - Dynode No. 7 on 2 ' V 3DT9 
Lead 9- Dynode No.8 
Lead 10- Dynode No.9 
Lead 11- Anode DIRECTION 

• 

• 

DY5 

2 oz 
JEDEC T9 

DT6 

®DY7 

OF LIGHT 

DY8 

*D ABSOLUTE-MAXIMUM RATINGS C or Peak AC Supply Voltage 
Between anode aid cathode   1250 V 
Between anode and dynode No.9   250 V 
Between consecut ive dynodes   250 V -.-
Between dynode No. 1 and cathode   250 V -.-

Average Anode Currentd 0  1 mA 
Ambient Temperature   75 °C..-

.4. Indicates • change. 

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

DATA 1 
12-65 



6472 

CHARACTERISTICS RANGE VALUES 

Under conditions with supply voltage 1E1 across a voltage di-

vider providing 1/10 of E between cathode and dynode No. I; 1/10. 

of E for each succeeding dynode stage; and 1/10 of E betwee 

dynode No.9 and anode. 

With E 1000 V dc 
Min Typ Max 

Sensitivity 
Rdiant, at 4000 . r.troms. 3.4x104 - A/W 
Luminous, at 0 r: e   5 35 250 A/1 

Dark Current to any Electrode - 7.50 0-7 0 
At 25°C 

With E = Adjustable 60 c/s ac voltage 

VIn T,I, Vax 

Anode- to-Cathode voltagef . 
RMS Values   535 775 1000 

Anode Dark Currentg   2.5x10-7 • 
a On plane perpendicular co the indicated direction of incident light and 

passing through the major axis of the tube. 

Made by Corning Glass Works, Corning, New York. 

C Made by Magnetic Shield Di v i . ion, Perfection Mica Co., 1829 Civic Opera 
Bldg.. 20 North Wacker Drive, Chicago 6, Illinois. 

d Averaged over any interval of 30 seconds maximum. 

e Under the following conditions: The light source is a tungsten- filament 
lamp having t lime- glass envelope. It is operated at • color tempera-
ture of 2870 K and a light input of 10 microlumens is used. 

Under the following conditions: The light source is a tungsten- filament 
lamp having % lime- glass envelope. It is operated at a color tempera-
ture of 2870 K and a light input of 1 microlumen is used. Supply Volt-
age ( E) is adjuated to give an anode current of 7.5 microamperes. 

51 For conditions same as (f) except no radiant flux on photocathode. 

Indlcates a [' hang*. 

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



6472 

DIMENSIONAL OUTLINE 

li 
2 1/4 

MAX. 

T9- BULB 

3/32 
MAX. 

1/2 
MIN. 1-1/4  

.280 R. 

GRILL 

INDEX STUB 

CATHODE 

3Ce 

"t7 
30-

30*/ 30' 

„,/ 30%4 30- 

II FLEXIBLE LEADS 

.020 *:gn DIA. BOTTOM VIEW 92CS - 8495 

3,,6 
r -MAX7 

DIA. 

i--1 r----1 6 MIN. 
____f 
516 

MIN. 

'a2 

I 2 4 

2 3/4  
MAX. 

.200 1  MAX. UNTI N NED 
LE NGTH MAX. 

— DIRECTION OF LIGHT 

". 30* 

DIMENSIONS IN INCHES 

The angular variation between the plane through Lead No.1 
and tube axis aud the plane perpendicular to the plane of 
the grill will mot exceed 20° . 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 
-is shown at frontofthis section 

03 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices larrison, N. 1. 
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6472 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 

R10 • 
R9 

OUTPUT 

7 • 
AC OR DC 
POWER 
SUPPLY 

(SEE NOTE) R5 ANODE 

• 
R4 

R3 

TYPE 
6472 

92CS - 8526 

RI R2 R3 R4 R5 
R6 R7 R8 R9 R10: 1 megohm, 1/2 watt 

R11: 2 megohms, 1/2 watt 
R12: 5.1 megohms, 1/2 watt 
R13 R14 R15 R16 

R17 R18 R19 R20: 8.2 megohms, 1/2 watt 
R21: 820,000 ohms, 1/2 watt 

Note: Adjustable between approximately 500 and 1000 volts 
dc or peak ac. • 

• 

• 
DAT\ RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



6472 

Typical Anode Characteristics 

vOLTVSTAGE = 100 

LIGHT SOURCE 15 A TUNGSTEN-FILAMENF 
LAMP OPERATED AT A COLOR TEMPERA-
TURE OF 2870° K. 

O OD 

ANODE MILLIAMPERES 

92CM-8029R2 

le RADIO CORPORATION OF AMERICA 
Ve Electronic Components and Devices Harrison. N .1 
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Range of Luminous Sensitivity 
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Variation in Photocathode Sensitivity 
Along Its Length 

e ESP 
VA 

• 

• 

• 

• 

OT SIZE 
RIATIONS 
AS WELL 

100 

80 

60 

20 

r 1 SIM 
CAUSED 
AS 

— 

DIA, 

SURFACE 

APPROX. 
BY INTERCEPTION 

IRREGULARITIES 

----.--.............\\\ 

OF LIGHT 
HAVE 

BY 
BEEN 

GRILL 
IGNORED. 

f 

5 10 15 20 25 30 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 
92CS- P663172 

Variation in Photocathode Sensitivity 
Across Its Projected Width in Plane of Grill 

SPOT SIZE : 1MM DIA. APPROx. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WTH PROJECTED NORMAL TO PLANE OF GRILL. 

100  VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRLL 
AS WELL AS SUR-
FACE IRREGULAR-

80  ITIES HAVE BEEN 
IGNORED. 
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DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT — MILLIMETERS 92CS-7667R2 
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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   
Alignment-Coil Lengtn   15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
Operating Pos'tion: Any except with diheptal base up and tube 

axis at angle of less than 20° from vertical 

Weight ( Approx.)   1 lb 6 oz 
End Base   Small-Snell Diheptal 14-Pin Base 

(JETEC No.814-45) 
BOTTOM VIEW 

6474/1854 
IMAGE ORTHICON 

FOR SIMULTANEOUS COLOR PICKUP 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage 6  3t 10% . . . ac or dc volts 
Current 0  6 

Direct Interelectrode Capacitance: 
Anode to all other electrodes   20 µµf 

Photocathode, Semitransparent: 
Response . . . See accompanying Spectral Sensitivity curve 
Rectangular image ( 4 x 3 aspect ratioi: 

Useful size of 1  6" max. Diagonal 
Orientation of Proper orientation is obtained when 

the vertical scan is essentlally 

parallel to the plane passing 

through center of faceplate and 

pin No.7 of the shoulder base. 

  Magnetic 
Magnetic 

1573/16"x 1/4" 
3. ± 1/16" 

  2-3/8" 
5" 

10" 

ampere 

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- Dyndcle 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 Conrec-

tion--Do Not Use 
Pin 12 -Grid No.1 
Pin 13- Cathode 
Pin 14- Heater 

DIRECTION OF LIG-IT, 
PERPENDICULAR TO 
LARGE END OF TUBE 

G2 
tO 

WHITE INDEX LINE 
ON FACE 

(Continued on next page) 

ARGET 

JUNE 14, 1954 TUBE DNIMION TENTATIVE DATA 1 
If010 CO,IPOUTION 01 NURICA. HAMMON, Mr11/ »Rift 
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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-

tion--Do Not Use 

Pin 5- Grid No.5 

Pin 6 - Target 

Pin 7- Internal Connec-
tion--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 

GR1D-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 
GR:D-No.3 VOLTAGE   400 max. volts 
GR.D-No.2 & DYNODE-No.1 VOLTAGE   350 max. volts 
GR'D-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 Operation and Characteristics: 

Photocathode Voltage ( Image Focus) -300 to -500 volts 
Grid-No.6 Voltage ( Accelerator)--

75% of photocathode voltage   -225 to -375 volts 
Target Voltage°   0 to 3 volts 
Gr,d-No.5 Voltage ( Decelerator) . . .   0 to 125 volts 
Grid-No.4 Voltage ( Beam Focus) . . .   160 to 220 volts 
Grid-Mo.3 Voltage   225 to 330 volts 
Grid-No.2 & Dynode-No.1 Voltage . . .   300 volts 
Grid-No.1 Voltage for Picture Cutoff .. -45 to -115 volts 

• Ratio of dynode voltages Is shown under Typical °Oration. 

O Adjustable from —3 to • A volts with blanking voltage off. 

▪ Adjust to give the most uniformly shaded picture near maximum signal. 

JUNE 14, 1954 TENTATIVE DATA 1 nun DOASION 
itAbio CORPoeAti011 O MIKA, ItAtalsook, NEW MISIT 



6474 

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 oc 
Ratio of Peak-to-Peak Highlight Video-

Signal Current to RMS Noise Current 
(Approx.)   60 

Minimum Peak-to-Peak Blanking Voltage .   5 volts 
Field Strength at Center of FocusingCoil& 75 gausses 
Field Strength of Alignmentçoil ( Approx.) 0 to 3 gausses 

à Direction of current should be such .hat a north-seeking pole is 
attracted to : he image end of the focusiug call, with the indicator lo-
cated outside of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

When the equipment design or operating conditions are such 

that the musimum temperature ratIngo' maximum temperature 

dsfference as given under Maximum Rattngs will be ex-

ceeded, provision should be made to direct a blast of 

coolingairfromthediheptal-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-

coil assembly and its extension. Any attempt to effect 

cooling of the tube by circulating even a large amount of 

air around the focusing coil will do little good, but a 

small amount of air directly in contact with the bulb 

surface will effectively drop the bulb temperature. For 

this purpose, a small blower is satisfactory, but it 

should be run at low speed to prevent vibration of the 

6474 and the associated amplifier equipment. Unless vi-

bration is orevented, distortion otthe picturenmuroccur. 

To keep the operating temperature of the large end of the 

tube from falling below 35 °C, some form of controlled 

heating srould be employed. Ordinarily, adequate heat 

will be supplied by the focusing coil, deflecting coils, 

and associated amplifier tubes so that the temperature 

can be controlled by the amount of cooling 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 shoulder of the tube, and be 

non- inductively wound. 

JUNE 14, 1954 TUE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION of AMERICA. HARMON, NEW NISO 
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IMAGE ORTHICON 

DETAIL OF BOTTOM VIEW  

OF JUMBO ANNULAR BASE  

I I - 

38.5.t lo 

ENLARGED BOTTOM VIEW  

.425' 

t.025" 

.040 W 

.002 DU. 
6-PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

ft 

SMALL-SHELL 
DIHEPTAL 

I4- PIN BASE 
JECTEC Ne 
BI4-45 

.09.3.'t.003" d • 
DIA. 

CROSS-HATCHED 
1.315 R.MIN. AREA IS FLAT /*  

1.18eR.MAX. 

SEE NOTE I 

25.43' 

I/2. MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD D1HEPTAL-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 WI LL 
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" 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 ± 5' ON CIRCLE DIAME-
TER OF 2.500" ± 0.015". 

b. SIX 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 1/8" FROM 2-13/16" DIAME-
TER AND HAVING HEIGHT OF 
O. 126" t 0.001". 

NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001". 

92CM-8293 

JUNE 14, 1954 TUBE DIVISION 
1.1010 COMIATION Of AMIRIG. 11A11111101. 10w AtIllY 
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LIGHT TRANSFER CHARACTERISTICS 
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6570 
VACUUM PHOTOTUBE 

LOW-MICROPHONIC TYPE WITH 5-I RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000±1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum Projected length'   1-1/4" 
Minimum projected width'  5/8" 

Direct Interelectrode Capacitance   3 m+if 
Overall Length  4-5/16" t 1/8" 
Seated Length   3-11/16" t 1/8" 
Seated Length to Center of Cathode   2-1/8" t3/32" 
Maximum Diameter  1-1/8" 
Mounting Position   Any 
Weight ( Approx  1  3 oz 
Bulb    T-8 
Base  • .Dwarf-Shell Smal) 4-Pin ( JETEC No.A4-26), 

Non-hygroscopic 
BOTTOM VIEW 

Pin 1- No 
Connection 

Pin 2- Anode 

Pin 3- No 
Connect ion 

Pin 4 - Cathooe 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   500'max. 

AVERAGE CATHODE-CURRENT DENSITY°. 25 max. 
AVERAGE CATdOOE CURRENT°  5 max. 
AMBIENT TEMPERATURE   100 max. 

Characteristics at 250 Volts on Anode: 

Nin. Av. Max. 

Sensitivity: 
Radiant at 8000 angstroms . . - 0.0027 - uamp/mwatt 
Luminous* 2C 30 40 mamp/lumen 

Sensitivity DifferenceBetween 
Hiohest Value and Lowest 
ValueAloneCathodeLenoth*. . - - 4.5 mamp/lumen 

Anode Dark Current at 250C. . . - - 0.013 mamP 

volts 
mamp/sg.in. 

• mamp 
oc 

On plane perpendicular to indicated direetIon of incident let. 

0 Averaged over any interval of 30 seconds maximum. 

• For conditions ancre the light source is a tungsten—filameut lamp oper— 
ated at a color temperature of 28700 A. A dc anode supply nf / 50 volts. 
a 1—negoom load resistor, and a light input of 0.1 lumen are used. 

• Measured under the same conditions as Indicated under (0 ) wily light in-
put of 0.1 lime. and a light spot 1/2 Inch in diameter. 

MAR. 1, 1955 TUSE onmsom TENTATIVE DATA 
RAM C0E10E01014 OF AMERICA, HARRISON. NEW JEERIF 
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6570 

VACUUM PHOTOTUBE 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

is shown at the front of this Section 

1USE DON 
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AVERAGE ANODE CHARACTERISTICS 
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6655A 

Photomultiplier Tube 
10- STAGE. HEAD-ON, FLAT- FACEPLATE TYPE HAVING S- II RESPONSE 

1.68 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

For Us, in Scintillation Counters for the Detection and 
Measurement ofNuc l ear Radiation and Other Low-Leve 1 Light Sources 

GENERAL 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent   

Shape  Curved, CircJlar 
Minimum area   2.2 sq in 
Minimum diameter I  68 in 

Window   Lime Glass ( Corn nga No.0080), or equivalent...-
Index of retraction  1.51 

Dynode Material   
Direct Interelectrode Capacitances ( Approx. 

Anode to dynode No.';' 4.4 pF 
Anode tc all other electrooes  7.0 pF 

Maximum Overall Length 5  81 in 
Seated Length  4.87 ± 0.19 in 
Maximum Diameter 2  31 in 
Operating Position  Any 
Weight ( Approx.)   5.2 oz 
Envelope   

JEDEC T16 
Base . Medium-Shell Diheptal I4- Pin ( JEDEC Group 5, Mo.814-38), 

Non- hygroscopic 
Socket   Lorangerb No.2274, or equivalent-.-
Magnetic Shield  Perfection Mica Co. ,c Ne. P- 100-V, 

or equivalent 
ABSOLUTE-MAXIMUM RATINGS 

DC or Peak AC Supply Voltage 
Between anode and cathode  1250 V 
Between dynode No.10 and anode   250 V 
Between dyncde No.1 and cathode  300 V 
Fi -4e.n focusing elctrode and cat1-mde   300 V 

Average Anode Current °   0.75 mA 
Ambient Temperature  75 oc 

TERMINAL DIAGRAM ( Bottom View) 
Pin 1- Dynode No.i 
Pin 2- Dynode No.2 
Pin 3 — Dyncde No.3 
Pin 4 - Dynade No.4 
Pin 5 - Dynade No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode Vo.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- Do Not Use 
Pin 13- Focusing Electrode 
Pin 14-Photocathode 

DY7 DY8 
DY6 i 8 DY9 

s lo 
DY8 TIO 

DY4 

(po ver 

DY2 
DY1 K 

DIRECTION OF RADIATION. 
INTO END OF BULB 

lit AA 

..indace“, • change 

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

DATA I 
2-66 



6655A 

-«- CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage ( El across a voltage 

divider providing 1/6 of E between cathode and dynode No.1; 

1/12 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 and anode 

With E = 1000 V dc Min Typ Max 

Sensitivity 
Radiant, at 4400 angstroms 7.2x109 A/W 

Ill 
Cathode radiant, at 
4400 angstroms  0.044 A/w  
Luminous: 

At 0 c/se  10 90 300 4/1m 
With dynode No.10 as 
output electrodes . 65 A/lm 

Cathode luminous: 
With tungsten light 
sourceg   4x10 5 5.50 10 5 A/Im le 

With blee light 
source"   4x10 5 - A 

Current Amplification. . 1.6x10 5 
Equivalent Anode-Dark-
Current Input   5x10 -19 2x 10' 9 lm 
At a luminous sensitivity 
of 20 A/lmi,k 

Equivalent Noiselnputm . . 7x10-12 2.7%10 - 11 lm 

Anode-Pulse Rise Time . . 3x10-9 - s 
Greatest Delay Between 
Anode Pulses, dueto position 
from which electrons are 
simultaneously released 
within a circle centered on 
tube face having: 
Diameter of 1-1/8 in . . 1.5x10 -11 s 
Diameter of 1-9/16 in. . 4.5x 10- ' 

a Made by Corning GIs. Works, Corning, New York. 

Made by Longer Manufacturing Corp., 36 Clerk St., Warren, Pe. 

Mode by Magnetic Shield Division, Perfection Mica Co., 1829 Civic Opera 
Bldg., 20 North Wacker Drive, Chicago 6, Illinois. 

d Averaged over eny interval of 30 seconds ... i m um. 

Under the following condition.: The light source i• • tungsten- filament 
lemphalinga lime-glese envelope. leis operated et a co lor temperature 
of 2870 K end • light input of 10 microlumens is used. 
An output currant uf opposite polarity to that obteined at the anodeemy 
be provided by tieing dynode No.10 as the output electrode. With this 
errengement, the load is connected in the dynode No.10 circuit and the 
anide eeryea only escollector. The curves shown in Tye./ Anode Char.-
te ,isticw de flot epply when dynode No.10 isueed se theoutput electrode. 

g Under the following conditions: The light source is • tungsten- filament 
lamp having. lime- glass envelope. It isopereted at • color tempereture 
of 2870°K. The value of light flux. 0.01 lumen end 200 volte ereepplied 
between cathode and ell other electrode, connected. anode. 

h Under the following conditions: Light incident ón the cathode is tr..-
mitted through s blue filter ( Corning C.S. No.J-58, GI•lis Code No.5113 
polished to 1/2 stock thackne.--Menufectured by the Corning Glees Works, 
Corning, Newprk) fronts tungsten- filament lamp operated at a color tempera-
ture of 2870 K. The value of light flux incident on the filter . 0.01 
lumen and 200 volts ere applied between cathode widen other electrodes 
connected as anode. 

wow Indicates • change. 

e 

• 

• 
DATA I RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



6655A 

j At a tube temperature of 25PC. Dark current may be reduced by use of a 
refrigerant. 

k For maximws signal-to-noise ratio, operation with s supply voltage ( E) 
below 1000 volts is recommended. 

Under the following conditions, Supply voltage ( E) is as shown. 2SPC 
tube temperature, external shield connected to cathode, bandwidth 1 cycle 
per second. turgsten-light source at a color temperature of 2S70"lf inter-
rapted atalon audio frequency to produc , incident radiation palses alter-
noting between zero and the value stated. The " on" period cf the pulse 
s. equal to thy " off" period. 

n Mnasured betweel 10 per cent and 90 per cenit of maximum anode-palse height. 
This anode•pul,e rise time is primarily a function of transi, -time voni-
ationsinthe multiplier stages and is measured under conditinns with an 
ihcident-light spot approximately 1 millimeter in diameter centered on 
the photocathode. 

P These valucsalho represent the difference it time of transit b eeeee n the 
photocathode and dynode No.1 for electrons simultaneously released from 
the center and (row the periphery of rhe specified areas. 

DIMENSIONAL OUTLINE 

r 

1.68 mir4. 

2.00 ±.06 -... 
DIA. 

FACEPLATE— -  DIA. 

(SEE NOTE) 

PHOTOCATHODE— 

BASE 
JEDEC GROUP S, 

No.B14-38 

.4- 2.3) MAX, 

DIA. 92C S-8109 RE. 

T16 
BULB 

4.87 
t. 9 

5.81 
MAX. 

DIMENSIONS IK INCHES 

Ceuter line of bulb will not deviate more than 2° in any di-

rection from the perpendicular erected at the center of bottom 

of the base. 

Note: within 1.68 inch diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010 inch from 

peak to valley. 

. RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N. J. 
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Typical Anode Characteristics 

_ • L: : • I 
DYNODE-- Ne I - TO-CATHODE VOLT S.167 

. EACH SUCCEEDING- DYNODE - STAGE VOLTS= 83 
z: LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
--- LAMP OPERAT ED AT COLOR TEMPERATURE 

OF 2870. K. 

o 
o o 

ANODE MILLIAMPERES 

92CM- 8603R I 

2 

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



6655A 

Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No I; V12 OF E FOR EACH SUC-
CEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No. 10 

AND ANODE. FOCUSING - ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 
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Typical Anode-Dark-Current Characteristic 
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 LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES i/E; OF E BETWEEN CATHODE AND DYNODE 
N11; ,/,, OF E FOR EACH SUCCEEDING STAGE; AND 142 
OF E BETWEEN DYNODE NS 10 AND ANODE. FOCUSING-
ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP . 
OPERATED AT A COLOR TEMPERATURE OF 2070- K. 

ASHED PORTION NDICATES INSTABILITY. UBE TEMPERATURE=25. C 

•UIIllUIUIuIIUNtIl ' Uluifli 

4ê1 
C11 

2 4 4 100 4 4 IOC LUMINOUS SENSITIVITY—AMPERES LUM 
92CS-0636R2 
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Photomultiplier Tube 

• 
1N- STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING S- II 

RESPONSE 
1.68- INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

Particularly Useful in Fast Scintillation Counters, 
in the Detection and Measurement of Nuclear Radiation 

and Other Low-Level Light Sources 

GENERAL 

aiSpectral Response  S- I1 
avel ength of Max imum Response   41400 ± 500 angstroms 

Wathode. Semi transparent   Cs-Sb•-
ilape  Curved, Circular 

Minimum aret 2  2 sq in 
Minimum dianete- 1  68 in 

Window  Lime Glass, Corn inga No.0080, or equi val ent ..- 
1 odes or refraction   1.51 eynode Materi al   Cu- Be 
i rect Interel ectrode Capacitances ( Approx. ) 
Anode to dynod€ No.14  2.8 pF 
Anode to all other electrodes  6.0 pF 

Maximum Overall Langth   7.5 in 
Seated Length  6.69 0.19 in 
Maximum Diameter 2  38 in 
Operati ng Position   Any 
Weight ( Approx.) 
Envel ope   
Base  Smal I- Shell B 1 decal 20- Pin. ( JEDEC No.820-102), 

Non-hygroscop i c 
Socket   Cinchb No. 20- PM, or equi valent -.-
Magnet i c Shield  Mi 1 1 enc No.80802E, or equival ent -.-

TERMINAL DIAGRAM ( Beottom View) 
Pin 1 - No Connection 
Pin 2- Dynode No.1 P DYg 
Pin 3 - Dynode No.3 

e t Pin 4 - Dynode No.5 
5- Dynode No.7 DY13 DTI° Pin  

Pin 6- Dynode No.9 DY11 [Ng 
Pin 7- Dynode. No.11 
Pin 8- Dynode No.13 DYg 
Pin 9- Grid No.2 ( Acceler-

at i ny Electrode) DY7(5 
Pin 10- Anode 

• Pin 11- Dynode No.14 DY5 DY2 
Pin 12 - Dynode No.12 DY3 NC 
Pin 13- Dynode No.10 
Pin 14 - Dynocb No.8 DTI GI 

NC K 
DIRECTION OF RADIATION 
INTO END OF BULB 

Pin 15- Etinooe No.6 
Pin 16 - Dvnoce No.4 
Pin 17- Dynode No.2 ID Pin 18 - Connection 209 
Pin 19- Grid No.1 ( Focusing Electrode) 
Pin 20 - Photc.cathode Metal Collar - No 

Connection ( If used, connect only to photocathode) 

8 oz 
JEDEC T16 

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

DATA I 
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VERY- LOW- LIGHT- LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

Absolute-Maximum Ratings 

Under conditions wtthdc supply voltage (E) across a 
voltage divider providing electrode voltages shown 
in Table I - Column A. The focusing- electrode and 
accelerating- electrode voltages are adjusted to those 

values whichprovide maximum anode current. 

DC Supply Voltage 
3etween Anode and Cathode  2400 V 
between Dynode No.14 and Anode   

.... 400 e Between Consecutive Dynodes  500 
Between Dynode No.1 and Cathode  400 V 
Eetween Focusing Elect'-ode and Cathode   400 V 
Eetween Accelerating Electrode and Dynode No.13. ±500 V 

Average Anode Currentd   2 mA 
Ambient Temperature  75 °C 

Characteristics Range Values II Witn E 2000 V ( except as noted) 

Mtn Max Typ 
Sensitivity 

Radiant at4400angstroms - 2.4x10 6 - A/W 
Cathode radiant at 4400 
angstroms   0.056 A/W 
Luminous: 
At 0 c/se  480 3050 2xl04 A/1m 
With dynodeNo.14 as 
output electrodes . - 2.1x10 3 - A/lm 

Cathode luminous: 
With tungsten light 
sourceg   5x10' 5 7x 10' 5 - A/lm 

With blue light sourceh 5x10 9 - - A 
Current Amplification. . . - 4.3x10 7 
Equivalent Anode-Dark-
Current Input   5x10 19 1.5 x 10' 9 1m 
At luminous sçnpitivity 
of 2000 A/limi , 

Equivalent Noise Inoue. . 
K 

- 3.3x10-12 1.5x10- II lmII/ 
Greatest Delay Between Anode Pulses' 

Due to position from which electrons are simultaneously re-
leased within a circle centered on tube tace having: 
Diameter of 1.12 in . - 1 x 10'9 s 
Diameter of 1.56 in . 

- 3x HIGH-OUTPUT-PULSE 10 SERVICE 

'9 s e 

Absolute-Maximum Ratings 

Under conditions with dc supply voltage (E) across a 
voltage divider providing electrode voltages shown 
in Table I - Column B. The focusing- electrode and 
accelerating- electrode voltages are adjiested to those 

values whichprovide maximum anode current. 
DC Supply Voltage 

Between Anode and Cathode  2800 V 

• 

• 
DATA I RADIO CORPORATION OF AMERICA 
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6810A 

DC Supply Voltage ( Cont'd) 

Between Dynode No.14 and Anode   400 V 

Between Consecutive Dynodes   500 V 

Between Dynode No.1 and Cathode  400 V 

Between Focusing Electrode and Cathode   400 V 

Between Accelerating Electrodeand Dynode No.13  -,500 V 

Average Anode Current °   2 mA 

Ambient Temperature  75 ° C 

Characteristics Range Values 

With E 2400 V ( except as noted) 

r, Typ 

Sensitivity 

kaffiantat.:40P angstroms - 2.4x10 5 - A/W 

Cathode radiant at 4400 

angstroms   - 0.056 - A/W 

Luminous: 

At c/se   - 3050 - A/1m 

With dynode No.14 as output 

electrode T  - 2.1x10 3 - A/1m 

Cathode luminous: 

With tungsten light soËrceg. . 5x10 -5 7x 10' 5 - A/lm 

With blue light source. . . . 5x10' - - A 

Current Amplification  - 4.3x10 7 

Equivalent Anode- Dark- Current 

Input   - 1.1 x 10' 9 lm 

At luminous sensitivity o' 
2000 A/lng ,i, 

Equivalent noise Inputm  4.6x10 -12 - 1m 

Made by Coning Glass Works. Corning, New York. 

Made by Cinch Manufacturing Company, 1026 South Homan Avenue. Chicago 24, 
Illinois. 

C Made by James Millen Manufacturing Company, 150 Exchange Street, Malden 48, 
Massachusetts. 

d Averaged over any interval of 30 seconds e.xi..e. 

I, 

e Under the fallowing conditions: The light source is a tungsten- filament 
lamp having a lime-elast. envelope. It is operated at a color temperature 
of 2870° K and a light input of 0.1 microlumen is used. 

f 
An output torrent of opposite polarity to that obtained at the anode may 
be provided by using dynode No.14 as the output electrode. With this 
arrangement, the load is connected in the dynode-No.14 circuit and the 
anode serves only as collector. The curves Shown under ZyPical Anode 
Chorocterirics do not apply when diode No.14 is used as the output 
electrode. 

Q Under the following conditions: The light lourer is a tuns:A.-filament 
III›li lamp hang a lliumnee--gglla. senvelope. It lo operated at el color temperature 

of 2870 K. lhe value of light flux es o.01 lumen and 200 colts are 
applied between cathode and all other electrodes connected together as 
anode. 

h 
Under the following condition.: Lieht incident on the cathode is trans-
mitted through a blue filter ( Corning C.S. No.5-58. Glass Code No.5113 
polished tes 1/2 stock thickness— Manufactured by the CorningGlass Works, 
Corning, New York) from e tungsten- filament lamp operated at a color 
temperature of 3870° K. The value of light flux incident mn the filter 
in 0.01 lumen and 200 volts are applied between cathode and all other 

• electrodem connected as anode. 
j At • tube temperature of 25° C. Dark current may be reduced by use o f 

a refrigesant. 

For maximnm signal-to-noise ratio, operaeion with a supply voltage ( E) 
below 2000 volt. is recommended. 

.0- Indicates a chan6e. 
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n Under the following conditions: Supply voltage ( E) is as shown, 25° C 
tube temperaturmexternal shield connected to cathode, bandwidth I cy81., 
per second, tungsten- light source at a color temperature of 2870 K 111, 
interrupted et a low audio frequency to produceincident radiation pulseb 
alternating between sero and the value stated. The " on" period of the 
pulse is equal to the " off" period. 

n These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously relealied 
from the center and from the periphery of the specified areas. 

P For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
helps, 2300 volts is recommended. 

(I Focusing- electrode voltage is adjusted to that value which provides 
maximum anode current. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

COLUMN A COLUMN B 

Between 5.4% of Supply 2.75% of Supply 
Voltage ( E) Voltage ( E) 

multipl ied by multipl ied by 

Cathode and See footnotes See footnote 
Focusing Electrode 

Cathode and Dynode No.1 2 2 
Focusing Electrode and 

Dynode No.1 I 
Dynode No.1 and Dynode No.2 I 
Dynode No.2 and Dynode No.3 1 
Dynode No. 3 and Dynode No.4 1 
Dynode No.4 and Dynode No.5 I 
Dynode No.5 and Dynode No.6 1 
Dynode No.6 and Dynode No.7 1.2 
Dynode No.7 and Dynode No.8 1.5 
Dynode No.8 and Dynode No.9 1.9 
Dynode No.9 and Dynode No. 10 2.4 
Dynode No. 10 and Dynode No. II 3.0 
Dynode No. II and Dynode No. 12 .25 3.8 
Dynode No. 12 and Dynode No. 13 .5 4.8 
Dynode No.13 and Dynode No. 14 .75 6.0 
Dynode No. 14 and Anode 2 4.8 
Anode and Cathode 18.5 36.4 

• 

• 

• 

OPERATING CONSIDERATIONS 

An increase in current amplification may be obtained under. 
conditions with a dc supply voltage ( E) across a voltage divider 
providing 1/8 of E between cathode and dynode No.1; 1/16 of E 
for each succeeding dynode stage, and 1/16 of E between dynode 
No. 14 and anode. 

• 

DATA 2 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

r 
(SEE NOTE) 
FACEPLATE -

PHOTOCATHODE 

METAL COLLAR 

SMALL-SHELL 
BIDECAL 

20-PIN BASE 
JEDEC NaB20-102 

2.00 2.06 
DIA. 

I.68 MIN 
DIA. 

_ - - - - - - 
,/e 

Ill 1111 II 

5.40 
3.12 

6.69 
3.19 

7.5 
MAX. 

2.38 MAX. 92CS-8802R3 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any di-
rection from the perpendicular erected at the center of bottom 
of he base. 

Note: Within 1.68" diameter, deviation from flatness of external 
surface of faceplate will not exceed 0.005" from peak to valley. 

RADIO CORPORATION OF AMERICA 
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Typical Sensitivity and Current Amplification 
Characteristics 

T-SE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 5.4% OF E 
MULT. BY T BETWEEN 5•49'.°F E 

MULT. BY 

CAFHODE & GRID MI I 
GRID Nti & DyNock Ni., 
DYYODE 11 11 1(DYD&DY2 1 

E TC. THRU DYio&DYilf 

I 
1 

1 

DYit & DY12 

DTI2 & DY I3 
DY13 & DY 14 

DY i..,& ANODE 

1.25 
1.5 
1.75 
2 

GRID-Nia VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
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Sensitivity and Current Amplification Characteristics 
HIGH—OUTPUT— PULSE SERVICE 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 2.6745UnCT.°BrYt BETWEEN 2.75.7e OF E 
MULT. BY 

CATHODE & GRID N91 
GRID N21 & 

DYNODE N2I (DA) 
DV' 8. DY2 ETC. THRU} 
DY5 & DY, 
DY, & DY7 
DY7 & DY8 

I 

1 

I 

L2 
1.5 

DY8 & DY8 
DY9 & DY10 
DY10 & °VII 
DV' 1 & DY12 
DY12 & DY13 
DY13 & DYi4 
DY14 & ANODE 

1.9 
2,4 
3 
3.8 
403 
6 
4.8 

GRID-Nt 2 VOLTS ADJUSTED TO GIVE MAX. ANODE CURRENT. 
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Typical Anode-Dark-Current Characteristic 

VERY- LOW- LIGHT- LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

111144 1 1 1111111 1 1 1111111 1 .1-1111 1W I III  
— LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
— THE SUPPLY VOLTAGE (E)ACROS5 VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

liii 

Pill 
liii 

liii 

1111 
liii 

PIPI 

BETWEEN 54% OF E 
MULTIPLIED BY 

 DY2  d DY3 
 DY3  d DY4 
 DY4 &  DY5 

DY5 & DY8 
DYE. & DY7 
DY7 & DY8 

 Dye &  DYq 
 0» &  OYU) 

DY10 IL IMI 
DA1 a DY12 
DY12 a Ceri3 
DY13 a DY14 
DY14 d ANODE 

  ANODE &  CATHODE 

CATHODE & GRID N2 I 
GRID N2I & DYNODE NIIII (TWO 
CATHODE & DYNODE N21 (DY1) 
DV' & DY2 

 DY2  d DY3 
 DY3  d DY4 
 DY4 &  DY5 

DY5 & DY8 
DYE. & DY7 
DY7 & DY8 

 Dye &  DYq 
 0» &  OYU) 

DY10 IL IMI 
DA1 a DY12 
DY12 a Ceri3 
DY13 a DY14 
DY14 d ANODE 

  ANODE &  CATHODE 
2. 
18.5 

1 
I 
2 

25 
5 
75 

  GRIO-NO2 VOLTS ADJUSTED TO GIVE MAX. ANODE CuRRENT 
  LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
  OPERATED AT A COLOR TEMPERATURE OF 2870. K. 

TUBE TEMPERATURE ., 25* C 
DASHED PORTION INDICATES INSTABILITY. 
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Typical-Anode-Dark-Current Characteristic 
HI GM—OUTPUT— PULSE SERVICE 

11111 I 1 1 1 1 141 1 I 1 1 11111 I 1 IllUI I 1 il 11111 i 1  11111  I 1 1 1 1 141 1 I 1 1 11111 I 1 IllUI I 1 il 11111 i 1 
LUMINOUS 

—  

GRID 
— LIGHT 

TUBE 
DASHED 

 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS' 

 DY3 &  DY4 
 DY4 &  DY5 

DY5 L DY6 
DY6 & 077 
DY 7 & DY8 
DY45 & DY9 
DY9 L DY19 
DY03 & VIII 
DYii L DY12 
DY12 & DY13 

07'13 L 07 14 
DY14 & ANODE 

  ANODE &  CATHODE 

 AT  A COLOR TEMPERATURE OF 2870. K . 
TEMPERATURE. 25. C 

PORTION INDICATES INSTABILITY. 

SENSITIVITY IS VARIED BY ADJUSTMENT OF 
 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS' 

BETWEEN 
2.75%0F E 

MULTIPLIED BY 

CATHODE IL GRID NI 1 
GRID N21 & DYNODE NX I (DY1) 
CATHODE & DYNODE N2 1 (DY1) 
DY1 1 DY2 
DY2 L DY3 

 DY3 &  DY4 
 DY4 &  DY5 

DY5 L DY6 
DY6 & 077 
DY 7 & DY8 
DY45 & DY9 
DY9 L DY19 
DY03 & VIII 
DYii L DY12 
DY12 & DY13 

07'13 L 07 14 
DY14 & ANODE 

  ANODE &  CATHODE 

1 
1 

2 
.5 
9 

2.4 
3 
3.8 
4.8 
6 
4.8 
36.4 

-NI 2 VOLTS ADJUSTED TO GIVE MAX. ANODE CURRENT 
SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED 

 AT  A COLOR TEMPERATURE OF 2870. K . 
TEMPERATURE. 25. C 

PORTION INDICATES INSTABILITY. 
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Photomultiplier Tubé 

10-STAGE, HEAD-ON, 
FLAT-FACEPLATE 

S- I3 RESPONSE 
ELECTROSTATICALLY FOCUSED 

DYNODE STAGES 

For betectionandAleasureatent of Ultraviolet 
Radiation andOther Low-LevelFadiation Sour.es 

GENERAL 

Spectral Response  S- I3 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape Flat, Circular 
Minimum are,  2 sq in 
Minimum diareter  1-5/8 in 

Window Fused Silica 
Maximum thickness 0  150 in 
Index of re -raction at 2000 ang -trce- I  51 

Dynode Material   Cesium-Antimony 
Direct lnterelectrode Capacitances ( Approx.) 

Anode tc dynode No.10 4  4 pF 
Anode to all other electrodes 7  0 pF 

Maximum Overall Length  6-9/16 in 
Seated Length   5-5/8 + 3/16 in 
Maximum Diameter  2-5/16 in 
Operating Position  Any 
Weight ( Approx  )  5  8 oz 
Bulb  TI6 
Socket Amphenolb No.59-417, or equivalent 
Magnetic Shield . Perfection Mica Co.c, No. P-108. or equivalent 
Base Medium-Shell Diheptal I4- Pin 

(JEDEC Group 5, No.814-38), Non-hyg ,oscopic 
Basing Designation for BOTTOM VIEW  I4AA 

Pin 1 - Dyncde No.1 
Pin 2- Dyncde No.2 
Pin 3 - Dyncde No.3 
Pin 4 - Oyncde No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8-0ynode No.8 
Pin 9- Dyncde No.9 
Pin 10 - Dynode No.10 
Pin 11- Anode DY1 K 
Pin 12— Do Mot Use DIRECTION OF RADIA-ION: 
Pin 13- Focusing Electrode INTO END OF BULB 
Pin 14 -Photocathode 

DY 
15 

DY4 

DY3(3 

1)Y2 

DYg 

DY10 

2) 1c. 

G 
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MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 

DC or Peak AC Supply Voltage 
Between anode and cathode   1250 V 
Between dynode No.10 and anode  250 V 
Between dynode No.1 and cathode   300 V 
BetNePq focu ,in9 electrode and cathode  300 V 

Average Anode Currentd 0  75 mA 
Ambient Temperature   75 °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage 1E1 across a volt-
age divider providing 1/6 of E between cathode and dynode 

No.1; 1/12 of E for each succeeding dynode stage; and 1/12 

of E between dynode No. TO and anode. Focusing-electrode 

voltage is adjusted to that value between 10 and 60 per 

cent of dynode-No.1 potential ( referred to cathode) which 

provides maximum anode current. 

With E = 1000 volts (Except as noted) 

Mtn Typ Max 

Sensitivity 
Radiant, at 4400 angstroms 7.2x108 A/W 
Catiode radiant, at 

4400 angstroms  0.047 AM 
Luminous: 

At 0 cis 10 90 300 A/lm 
With dynode No.10 as 

output electrodef . 52 A/1m 
CatIode luminous: 

With tungsten light 
sourceg   4)(10-8 6x10-8 A/lm 

With blue light 
sourceh.q   4x10-8 - A 

Current Amplification . 1.5x106 
Equivalent Anode-Dark-
Current Inputo  6 t 5x10 12 . -I9k 2x10-9 k.3x10- 2.5x10-12 . 1m 

W 
11110 Equivalent Noise Input 

n   6.7x10- 12 2.7)00..11 1m 

Rdci -irtP   8.4x10-15 - w 
Dark Current to any 

Electrode Exceot Anode 
at 25° C  7.5x10 -7 A 

Ruh E = 750 volts (Except as noted) 
1111111 

Min Tv Max 

Sensitivity 
Radiant, at 4400 angstroms 6.3x108 AN 
Cathode radiant, at 

4400 angstroms  0.047 A/W 

• 

O 

• 

• 
Indlcates a change. 
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Mtn T.)P Mal 

Luminous: 
At 0 c/se   7.9 A/Im 
With dynode No.10 as 

output electrodef . - 4.6 A/lm 
Cathode luminous: 

With tumpten light 
sourceg   4x10-5 6x10-5 A/lm 

With blue light 
SOUrCe h   4x10-g A 

Current Amplification . .   - 1.3;105 

a Alternate designation for Multiplier ?hototube. 

g Made by Amphenol Electronics Corporation, 1830 South 54th Avenue, 
Chicago 54, Illinois. 

g Made by Magnetic Shield Division, Perfection Mice Co., 1829 Civic 
Opera Bldg., 20 North Wacker Drive, Chicago 6, Illinois. 

d Averaged over any interval of 30 secoods maximum. 

e Under the following conditions: The light source is a tungsten- fila-

ment lamp having a lime-glaas envelope. It is operated at a temperature of of 2870° K and a light input of 10 microlumens is used. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.13 as the output electrode. With 
thin arrangement, the load is connected in the dynode-No. 13 circuit 
and the anode serves only as collector. The curve shown in typical 
Anode Charact ,ristics does not apply when dynode No.10 is used as the 
output electrode. 

g Under the following conditions: The light source is a tungsten- fila-
ment lamp having a lime -glas. envelope. It as operated at a color 
temperature of 2870 ° K. The value of light flux is 0.01 lumen and 
200 volts are applied between cathode Ohd all other electrodes con-
nected as anode. 

h Under the following conditions: Light Incident on the cathode is 
transmitted tltrough a blue filter ( Corntng C.S. No.5-58, Glass Code 
No.5113 poliahmd to 1/2 stock thickness — Manufactured by the Corning 
Glass Works, Corning, New York) from a tungsten- filament . amp operated 
at a color temperature of 2870 ° K. The value of light flux incident 
on the filter is 0.01 lumen and 200 volte are applied between cathode 
and all other electrodes connected as anode. 

j For maximum signal-to-noise ratio, operation with a supply voltage ( F.) 
below 1000 volts is recommended. 

Measured et a tube temperature of 25° C and with supply voltage ( E) 
adjusted to give a luminous sensitivity oí 20 amperes per lacen. Dark 
current muy be reduced by use of a refrigerant. 

m llene rmined at 4400 angatroms. 

n Under the following conditions: Supply voltage ( F.) is as shown, 25° C 
tube temperature, external shield ronnected to cathodr, bandwidth 
1 cyle per second, tungsten- light ,. OUr,e at a color temperature of 
2870 K Interrupted at a low audio frequency to produce incident 
radiation pul,es alternating between zero and the value stated. The 
on period of the pulse is equal to the off" period. 

P Under the samr conditions as shown tender (n) except thatune is made 
of a monochromatic source having radiation at 2537 angstroms. 

g See Spectral Characteristic of 2S.,"0° K Light Source and Spectral 
Characteristvc of Light from 2870." K Source after Pascing through 
Indicated Blue Filter at front of this section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE flAV'NG S- I3 RESPONSE 

is shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J 7-65 
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DIMENSIONAL OUTLINE 

PHOTOCATHODE 
2 8 '32_— DIAMETER 

!V, MIN. 

(SEE NOTE) 

BASE 
JEDEC GROUP 5 

No. BI4 — 38 

MAX. 

DIA. 

T16 
BULB 

13/16 6 9/16 

MAX. 

DIMENSIONS IN INCHES 

92C5- 9038R2 

Center line of bulb will not deviate more than 3° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: Within minimum diameter, deviation from flatness 
will not exceed 0.01U" from peak to valley. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE   
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 

PROVIDES 'ó OF E BETWEEN CATHODE AND DYNODE NO.1; 
1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 

BETWEEN DYNODE No.10 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO PROVIDE 
MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED   
AT A COLOR TEMPERATURE OF 2870. K. 

DASHED PORTION INDICATES INSTABILITY. 

TUBE TEMPERATURE = 25*C 
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CHARACTERISTICS 
SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 
OF E BETWEEN CATHODE AND DYNODE No. I ; I / 12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE; ANO 1/12 OF E BETWEEN 
DYNODE No.10 AND ANODE. FOCUSING— ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
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TYPICAL EFFECT OF MAGNETIC 
FIELD ON ANODE CURRENT 

MAGNETIC FIELD IS PARALLEL TO DYNODE - CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 
TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER 

DXNODE - No.1 - TO - CATHODE VOLTS . 150 
EACH - SUCCEEDING - STAGE VOLTS . 100 

FCCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 

Y 

••••••••• • 
•1•••• 

UNtil 
mum 11 

i ii " 1 

RI: Rai Hi  

r !MI 111  
in: 11 :V   

nu 

E
 
C
U
R
R
E
N
T
 

R
E
L
A
T
I
V
E
 
A
 

-2 

00 

80 

••-••••••••••••••••• 

UUUUUU .•••• 

60, ••••1 •• •   

!! IRII!!!!!!!!!!  Himunimini En  

panummmu al  
iilLaneen2 e.. .... ......... 1:=111::: 

o 

utiullflhlulili 
1.1111811M1111111111 

1111111111 11111111111111 
il smestom: 

• Lug: anplaniss 

tillihiifiuuit juin 

negaimmic::  
.11111H111111-331111  
iiipm !gaIIIUIII up  
lllllllhlilll Ill  ...... 

hifi Ut 

iRi 11h NU  

Hill MIN  
IlIhNIhIUhUII 
11111111111111113111111 

IP Al!!° :• !!!!!!Li:Peln ummit. 
•:.=:m 

if e. WillirdingliMeilliirdlif  

ir-- • ::::: :::= --•::::c:::::::  c:::. 
.11=... M. •••••••••••••••••••••• :::::  111.1.••• 

IlE112112115.29lligen: 
2 1 

o 
MAGNETIC FIELD INTENSITY —GAUSSES 

2 

92CM- 8I36R2 

• 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



• 

• 

• 

• 

6914 
IMAGE-CONVERTER TUBE 
MONOVOLTAGE TYPE HAVING S- I RESPONSE 

For use. incoetnation with suttableopttcalsystems, tn 
utewtne a scene trradtated with near- infrared radiation 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 t 100C angstroms 
Photocathode, Semitransparent: 

Shape   
Minimum useful diameter   

Fluorescent Screen: 
Shape  Circular 
Minimum useful diameter   0.86" 
Phosphor  P20m , Aluminized 
Fluorescence  .Yellow-Green 
Phosphorescence Yellow-Green 

Persistence  Medium-Short 
Focusing Method ( Self- focusing)   Electrostatic 
Overall Length  2.92" t 0.05" 
Greatest Diameter ( Excluding side tip)   1.38" t 0.03" 
Maximum Radius ( Including side tip)   1.08" 
Weight ( Approx  )   3 oz 
Ooerating Position  Any 
Terminal Connections (See Dimensional Outltne): 

Circular 
1.00" 

DIRECTION OF INCIDENT RADIATION: 
PERPENDICULAR TO 

PHOTOCATHODE END or TUBE 
CL - Collector SCREENGet_ G2 -Grid No.2 

(Focusing & 
-Grid No.1 Accelerating 

(Focusing Electrode) 
Electrode) 1T K- Photocathode 

K.01 

Maximum Ratings, Absolute-Maximum Values: 

FLUORESCENT-SCREEN VOLTAGE: 0 
Peak instantaneous  
Average ( DC)  

AVERAGE PHOTOCATHODE CURRENT 
(Continuous operation) .   

AMBIENT TEMPERATURE   75 max. 

17000 max. volts 
16500 max. volts 

0.35 max. 

Characteristics: 

At Amblent Temperature of 25° C 

Fluorescent-Screen Voltage ( DC)'. . . . 16000 
Median Paraxial Magnification Factor. . 0.76 
Minimum Conversion Indext   15 
Minimum Pesolution•   25 

µa 
OC 

volts 

line-pairs 
per mm 

8-59 DATA 1 ELECTRON TUBE DIVISION 
.Apio CORPOIIATION Of MAttIZA,HAUsSON NEW lu sty 



6914 

IMAGE-CONVERTER TUBE 

Maximum Quotient' . of Screen Back-
ground by Conversion Index  0.25 Oumen/sq.cm. 

.;-,,, tîgv.es.t.:e: troage2 t eecctieclyrItttt;3 ..7.torage Tube, Nonoscope 

Referred to photocathode. 

Averaged over any interval of 10 seconds maximum. 

0efined as the ratio of the linear size of the Image on the fluores-
cent screen to the linear size of the image on the photocathode. The 
image on the photocathode consists of two parallel lines 0.08" long, 
each located 0.08" from the tube axis. Size of the image on the 
fluorescent screen is determined by measuring the spacing between the 
two parallel lines. 

Ratio of luminous flux from fluorescent screen to the product of the 
luminous flux Incident on Corning Mo.2540 Infrared Filter ( Melt Mo.1613, 
2.61-mm thick), or equivalent. and the filter factor of 11.6 per cent. 
The light source Is a tungsten- filament lamp operated at a color 
temperature of 28700 K. 

The resolution, both horizontally and vertically in a 0.1S- inch-diam-
eter circle centered on the photocathode, is determined with a pattern 
consisting of alternate black and white lines of equal width. Any 
two adjacent lines are designated as a ' line-pair". 

The value of this quotient for any individual tube multiplied by the 
square of the magnification factor of the tube gives that value of 
the Incident Illumination from a 2870 0 K source required to produce 
aii Increase in screen brightness equal to the screen background. 

o 

• 

• • 

OPERATING CONSIDERATIONS 

The curves giving thespectrdi-energy emission characteris-

tic and thepersistence characteristics of phosphor P20 are lo-

cated in the front of the Cathode- Ray Tube, Storage Tube, I, 

Moncscope Section. Only persistence-characteristic curve A 

applies to the 6914. 

Subjecting the 6914 to intense incident- radiation levels 

may temporarily decrease the tube's sensitivity even though 

there is no voltage 'applied. 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 
enery so great as to cause excessive heating of the photocathode. 

Support- for the 6914 may be provided at the photocathode 

end by a cushioned arrangement and at the screen end by a 

suitable fixture which will exert adequate but not excessive 

pressure to hold the tube firmly against the cushion. 

Connections to the two terminals of the tube, indicated 

on tne Dimensional Outline, should not be soldered to the 

term nais. They may be made by spring fingers engaging the 

rim cr the straight side of each terminal. 

Magnetic shielding of the 6914 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 which the 6914 is operated may be 

very dangerous. Great care should be taken in the design of 

apparatus to prevent the user from comino in contact with 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATiON Of AMER,CA HARRISON. NEW Ain, 

DATA 1 



6914 

IMAGE-CONVERTER TUBE 

the high voltage. Precautions must include safeguardE which 

eliminate all hazards to operating personnel. In the use of 

hjgh-voltage tubes, such as the 6914, it should always be 

remembered that high voltage may appear at normally ow-

potential points in the circuit because of capacitor break-

down or incorrect circuit connections. Before any part of the 

circuit is touehed, the voltage-supply switch should be tt.rned 

off and both terminals of any capacitors connected to ground. 

The curve showing the Spectral- Sensitivity 
Characteristic of Phototube having S-1 Response 

located at the front of this Section also 
applies to the 6914 

8-59 

AVERAGE CHARACTERISTIC 

Dn'A 2 

LIGHT INPUT OF 0.1 LUMEN FROM 2870° If TUNGSTEN SOURCE 
INCIDENT ON CORNING NI? 2540 INFRARED FILTER. 

IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4  INCH. 
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6914 

IMAGE-CONVERTER TUBE 

CE-9922A 

2.92" 
2.05" 

2.72" 
8.05" 

.9" .25" MIN.1 1.70811%." 
MAX. DIA.  -      

41  4.0071..1 
.08" MAX.I' SCREEN DIA.  TERMINAL 

.3" MAX. DIA. 
OF TIP BEYOND 

MAX. DIA. OF TUBE 

USEFUL 
SCREEN 

.86" MIN. DIA. 

ELECTRON TUBE DIVISION 
RADIO CORK/R.ON OF ARANIICA, HARRISON, NIVI JERSEY 
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6914 

IMAGE-CONVERTER TUBE 

DETAIL A 

DETAIL 8 

1.685"t.007" 

NOTE 4 

.12" 3.03" 
NOTE 3 

.12" t.03" 
NOTE 3 

Lbeet.007" 

NOTE 4 

NOTE I: RADIUS OF CURVATURE OF FACEPLATE IS 2.380" t 

0.005"; FACEPLATE THICKNESS AT CENTER IS 0.065" t G.004". 

NOTE 2: ThREE INSULATED LEAD TIPS WILL NOT EXTEND BEYOND 

MAXIMUM OUTSIDE DIAMETER OF TUBE. LEADS ARE USED ONLY 

DURING TUBE MANUFACTURE. 

NOTE 8: DEPTH IS MEASURED TO TANGENT OF THE TWO RADII. 

NOTE I: DIAMETER IS MEASURED TO TANGENT OFTHETWO RAJII. 

8-59 ELECTRON TUBE DIVISION 
RAM° CORPORATION Of WARRICA, MARMON, NOW 101111. 

CE-99228 
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AVERAGE CHARACTERISTICS 

PINCUSHION DISTORTION (PER CENT).(e „ ), )100 

WHERE , 
Mx= MAGNIFICATION AT DISTANCE "X' FROM 

CENTER OF PHOTOCATHODE 
Mc" MAGNIFICATION AT CENTER OF 

PHOTOCATHODE 
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6914-A 
IMAGE-CONVERTER TUBE 
MONOVOLTAGE TYPE HAVING S-1 RESPONSE 

Por use, in combination with suitable optical systems, tn 
viewing a scene irradiated with near- infrared radiation 

The 4.14-A is unilaterally interchangeable with the 6914. 

The 6914-A is like the 6914 except that it is processedand 
tested to meet the following special- performance test: 
Maximum luminous equivalent of infrared 
radiation for threshold visibility. . . 4.1 x 10-1-1 lumen 

Radiation from a tungsten lamp operating , t a color temperature of 
28700 K is passed through a Corning 80.2500 Infrared .,ilter and focused 
to a point on the photocathode. The resulting image on the fluorescent 
screen is viewed by a dark—adapted eye throk9h a 10—power ocular. The 
amount of irCrared radiation for threshold visibility is determined by 
reducing the incident radiation until tbe image on the screen can just 
be discerned. The luminous equivalert of this amount ou infrared 
radiation i, the value of luminous flux from a 107CP X source which 
produces a tesponse equal to that produced by the infrared radiation 
when both are measured with a receiver having 1-1 spectral response. 

8-59 ELECTRON TUBE DIVISION DATA 
..10 COMA/010H OF NeRICA...ISON. NEW testy 





6929 

Image-Converter Tube 
SELF- FOCUS NG, MONOVOLTAGE TYPE HAVING S- I RESeONSE 

For Use, in Combination with Suitable Optical Systems, in 
Viewing a Scene Irradiated with Near- Infrared Radiation 

GENERAL 

Spectral Response  S- I 
Wavelength of Maximum Response 8000 1000 angstroms 
Photocathode. Semitransparent 

1-)ape  Convexo-Concave 
Minimum usefu liam,ter 075 in 

Flourescent Screen 
shape  P'ano-Plano 
Minimum usefui diameter 0  57 in 
Phosphor   P20a, Aluminized 
Fluorescence   Yellow- Green 
Phosphorescence  Yellow- Green 

Persistence  Mecium-Short 
Focusing Method  Electrostatic 
Overall Length   2.285 0.050 in 
Greatest Diameter I  350 ± 0.025 in 
Operating Position   Any 
Weight ( Approx.)   1.5 oz 

TERMINAL DIAGRAM ( See Dimensional Outline) 
SCREEN 

CL- Col lector G2,cL 
Gi - Grid No.1 

(Focusing Electrode) 
G2 - Grid No.2 ( Focu.1,ing & 

Accelerating Electrode) 
K- Photocathode 

K,GI 

DIRECTION or INCIDENT RADIATION 
PERPENDICULAR —0 

PHOTOCATHODE END OF TUBE 

MAXIMUM RATINGS. ABSOLUTE-MAXIMUM VALUES 

Fluorescent-Screen Voltageb 

3000 Peak instantan-ou-  1 V 
verage ( DC)   12500 V 

Average Photocathode Current 
cpntinuous oPeratiorc  0.35 . A 

Ambient Temperature  75 oc 

CHARACTER 1ST CS 

At Amhtent Temperature ' 25° C 

Fluorescent- Screen Voltage ( DC1b . . . 12000 V 
Median Paras al Magnification Factord. 0.75 
Minimum Conversion Indexe  10 41, Minimum Resolutionf 25 li ne-pairs/mm 
Maximum Quotient g of Screen Back-
ground by Conve ,sion Index. . . . . 0.33 lm/sq cm 

Ind, , a t es a rhange. 

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

DATA 

12-65 



6929 

• For curves, see front of Cathode- Bay Tube, Storage Tube, 5 Monoscope 
Section. See also Operating Considerations. 

Referred to photocathode. 

C Averaged over any interval of 10 seconds maximum. 

d Defined as the ratio of the linear site of the image on the fluoreacent 
screen to the linear site of the image on the photocathode. The image 
on the photocathode consists of two parallel lines 0.08 inch long, each 
located 0.08 inch from the tube axis. Site of the image on the fluorescent 
screen is determined by measuring the spacing between the two parallel 
line.. 

e Ratio of luminous flux from fluorescent screen to the product of the 
luminous flux incident on Corning No.2540 Infrared Filter (Melt No.1613, 
2.61- mm thick). or equivalent, and the filter factor of 11.6 per cent. 
The light source ia a tungsten filament lamp operated at & color temper-
atuie of 2870° K. 

f The resolution, both horizontally and vertically in 0.15- inch- diameter 
circle centered on the photocathode, is determined with a pattern con-

' g of alternate black and white lines of equal width. Any two adjacent 
lincs are designated as a " line- pair". 

g The value of this quotient for any individual tube multiplied by the 
square of the magnification factor of the tube gives that value of the 
incident illumination from a 2870° K source required to produce an 
increase in screen brightness equal to the screen background. 

OPERATING CONSIDERATIONS 

The curves giving the spectral- energy emission character-
istic and the persistence characteristics of phosphor P20 are 
located in the front of the Cathode- Ray Tube, Storage Tube, & 
Monoscope Section. Only persistence- characteristic curve A 
applies to the 6929. 

Subjecting the 6929 to intense incident- radiation levels 
may temporarily decrease the tube's sensitivity even though 
there is no voltage applied. 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. 

Support for the 6929 may be provided at the photocathode 
end by a cushioned arrangement and at the screen end by a 
suitable fixture which will 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 6929 is required to minimize the 
effects of extraneous fields on tube performance. It is to be 
noted that at magnetic fields are particularly objectionable 
in that they seriously impair tube resolution. If an iron or 
steel case is used, care should be taken in its construction 
to insure that the case is completely demagnetized. 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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The high voltage at which the 6929 is operated way be very 
dangerous. Great care shouldbe taken in the design of apparatus 
to prevent the user from coming in contact with the high voltage. erecautions must include safeguards which eliminate all hazards 
o operating personnel. In the use of high- voltage tubes, such 

as the 6929, it should always be remem)tered that high voltage 
may appear at normally lots- potential points in the circuit be-
cause 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 capacitor glionnected to ground. 

• 
The curve showing the Spectral- Sensitivity 

Characteristic of Phototube having S- 1 Response 
located at the front of this section also 

applies to the 6929 

Average Characteristic 

LIGHT INPUT OF 0.1 LUMEN FROM Me K TUNGSTEN SOURCE 
INCIDENT ON CORNING N112540 INFRARED FILTER. 

IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH, 
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DIMENSIONAL OUTLINE 

SEE DETAIL 

.741 
1.030 

PHOTOCATHODE 
TERMINAL 

NOTE 2 

1.200...f.giA DIA 

645 

.385 
4,  1..025 

SEE DETAILS 

1.350 0.025 
DIA. 

1.210 1.005 

DIA. 

USEFUL 
PHOTOCATHODE 
750 MIN. DIA. 

.095 
2.030 

2.2155 
0.050 

NOTE 4 

2.000 
0.035 

«-1MAX. P.o DIA. I 

.o t eo5 
ANODE 

DIA. TERMINAL 
1.350 ± .025 

DIA. 

USEFUL 
SCREEN 

.570 MIN. DIA. 

DIMENSIONS IN INCHES 

• 

92C M-9995R2 • 

e 
...Indicates • chan4e. 

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

• 

• 

11— 
.170 t .030 
NOTE 3 

.170 
NOTE 3 

DETAIL 8 

DETAIL A 

±.005 

......)— 1.210 .1.005 

DIMENSIONS IN INCHES 

Note I: Radius of curvature of faceplate is 1.230" ± D.005"; 
faceplate thickness at center is 0.060" i 0.004". 

Note 2: Three insulated lead tips will not extend beyond maxi-
mum outside diameter of tube. Leads are used only during tube 
manufacture. 

Note 3: Depth is measured to tangent lf the two radii. 

Note 4: Tip will not extend beyond maximun outside diameter of 
tube. 

• 

• 

• 

I . RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Hamsor, 2-65 
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Average Characteristics 

PINCUSHION DISTORTION (PER CENT) .(n x100 

WHERE: 
Mx = MAGNIFICATION AT DISTANCE "X" FROM 

CENTER OF PHOTOCATHODE 
Mc=MAGNIFICATION AT CENTER OF 

PHOTOCATHODE 
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Gas Phototube 
SIDE-ON TYPE HAVING UNOBSTRUCTED 
PHOTOCATHODE AREA AND S- I RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response 8000 ± 1000 angstroms 
Cathode: 

Shape Semicylimdrical 
Minimum urobstructed projected length 23/32" 
Minimum unobstructed projected width °  9/16" 

Direct Interelectrode Capacitance ( App-ox  )   3 pif 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" ± 3/32" 
Maximum Diameter   1-9/32" 
Operating Position   Any 
Weight ( Approx.)   0.9 oz 
Bulb   T9 
Socket  Cinzh No.8JM-1, or equ;valent.,-
Base Intermediate-Shell Octal 5-Pin Arrangement 1, 

(JEDEC No.B5-10) 
Basing Designation for BOTTOM VIEW   

DIRECTION OF RADIATION 

Pin 1- No Connection 
Pin 2- No Connection 

Pin 4- Anode 
Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating i Rating ii 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)  70 max. 90 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITY° . . . . .. 60 max. 30 max. Ma/ sq. in. 

AVERAGE CATHODE CURRENT° : 6 max. 3 max. ma 
AMBIENT TEMPERATURE  100 max. 100 max. oc 

Characteristics: 

With an anode-supply voltage of go 
volts unless otherwise specified 

Muni Median Max. 
Sensitivity: 

Radiant, at 8000 
angstroms  0.019 - amp/watt 

.winalcate, a change. 

ell» 

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

DATA 1 
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Mtn. Median Max. 
Luminous:e 

At 0 cps  140 200 330 µa/lumen 
At 5000 cps   - 165 µa/lumen 
At 10000 cps  - 150 - µa/lumen 

Gas Amplification Factord . - 10 
Anode Dark Current at 25° C - - 0.1 µa 

Minimum Circuit Values: 
WIth an anode-supply 
voltage of 

DC Load Resistance: 
For dc currents above 
3 Ma 

For dc currents below 
3 ma  

For dc currents above 

• 

70 or less go volts • 
0  1 min. megohm 

0 min. megohms 

For dc currents below 
2 µa  - 2.5 min. rnegohms • 
2 ma  1 min. megohm 

é On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 2870° K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10.000- cycle measurements, the light input is varied sInusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
2870° A, the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE 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. I. 
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MAX. DIA. 
9/16' UNOBSTRUCTED NIN1 /PHOTOCATHODE AREA 

23/32 MIN 
19 BULB 

INTERMEDIATE-SHELL OCTAL 5-PIN BASE, ARRANGEMENT I, JEDEC N2B5-10 

19/3;MAX. DIA. 

MAX. 

1 
PHOTOCATHODE 

92C5-9198R1 

e RADIO CORPORATION or AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 
3-6 I 
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AVERAGE ANODE CHARACTERIST Cs 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT'  
LAMP OPERATED AT COLOR TEMPERATURE or   
287O IS. 

••••  •••• ••• •••••• •• •••• 

co 

ANODE MICROAMPERES 

• •• •• 

• • 

•• 

•• 
•• 

•• 
•• 

•• 

H  
II 
•• 

•• 

H  
•• 

•• 

—ti 

•• 

• • 

•• •• •• 

••• • 

•• •• • 

92CM- 9226 

• 
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Vidicon 

41110AGNETIC 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) 

011› Current at teste'- volts = 6.3   iirect Interelectrode Capacitance: 8 
Target to all other electrodes  4.6 pf 

Spectral Response Sep 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image ( 4 x 3 aspect ratiol b   0.62" 

diFocusing Method  Magnetic 
flection Method  Magnetic 

1110Overall Length  6.25" ± 0.25" 
Greatest Diameter   1.125" ± 0.010" 
Operating Position  Any 
Weight ( Approx  )  2 oz 
Bulb 18 
Focusing Coil   Electronicsc ,e,10.VF-115-5, 

or equivalent 
Electronicsc ,dNoNY-111-3, 

or equivalent 
Alignment Coil   Cleveland Electronicsc,dNo.VA-118, 

or equivalent 
Socket  CincheNo.54A18088, or equivalent 
Base Small-Buttor Ditetrar 8-Pin ( JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HM. 

Cleveland 

Deflecting Yoke   Cleveland 

• 

• 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 3- Do Not Use 
Pin 4 - Do Not Use 
Pin 5- Grid No.2 
Pin 6- Grid No.3 

No.4 
Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 

Short Pin- Do Not Use 

6  3 t 10% volts 
0.6 amp 

Accompanying curves 

TARGET 
IC 02 

IC. 
04 04 

Ci 

SHORT 
PIN 
IC 

DIRECTION of LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Maxlmum Values: 

For scanned area of 1/z" x- 3/8" 

Grid-No.3 & Grid-N0.4 Voltage   
Grid-No.2 Voltage   
"rid-No.1 Voltage: 
Negative-bias value   
Positive-bias value   

750 max. 
750 max. 

volts 
volts 

300 max. volts .. 
0 max. volts 

.- indicates a cnange. 

RADIO CORPORATION OF AMERICA 
Electronic Components acd Devices Fiarrisien, 

DATA I 
2-65 
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Peak Heater-Cathode Voltage: 
qeater negative with respect to cathode. 125 max. volts 

Dark Current  0.25 max. magl, 
qeater positive with respect to cathode. 10 max. volts 

Peak Target Current 0.55 max. ma 
Faceplate: 

Illumination   1000 max. fc 
..... Temperature  71 max. °C 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature of 300 to 35° C 

Grid-No.4 ( Decelerator) & Grid-N0.3 
(Beam-Focus Electrode) Voltage   2509 to 300 volts 

Grid-No.2 ( Accelerator) Voltage   300 volts 
Grid-No.1 Voltage for picture 

cutoffs'   -45 to-100 volts 
Average "Gamma" of Transfer Charac- e 

teristic for signal-output current 
between 0.02 ma and 0.2 ma  0.65 

Visual Equivalent Signal-to-Noise 
Patio ( Approx.).1 300:1 

Minimum Peak-to-Peak Blanking 
Voltage: 
When applied to grid No.1   75 volts 
When applied to cathode   20 volts 

Field Strength at Center of Focusing 
Coil ( Approx  )   40 gauss 

Field Strength of Adjustable 
Alignment Coil'   0 to 4 gauss 

Maximum-Sensitivity OPeration.for Live-Scene Pickup 

Faceplate Illumination ( Highlight)   2 fc 
Maximum Target Voltage required to 

produce dark current of 0.2 pa 
in any tube °  110 volts 

Target Voltage"   
m   60 to 100 volts Dark Current . 0.2 ma 

Target Current ( Highl ightlg   0.4 to 0.5 ma 
Signal-Putput Current:' 

Peak  0.2 to 0.3 ma 
Average   0.08 to 0.1 ma 

Average-Sensitivity Operation for Live-Scene Pickup 

Faceplate Illumination ( Highl ight)   15 
Maximum Target Voltage required to 

produce dark current of 0.02 ma 
in any tubem  

Target Voltage"   
Dark Current  
Target Current ( Highlight)m 
Sicnal-Output Current:r 

Peak 

Average 0  lto0.2 

fc 

60 volts 
30 to 50 volts 

0.02 ga 

0  3 to 0.4 

0  3to0.4 aa 11101 

• 

pa 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Minimum—Lag Operation for Film Pickup 011, Faceplate 111Jmination ( Highlight). 100 fc 
Maximum Target Voltage required to 

produce dar4 current of 0.004 µa 
in any tube »  30 volts 

Target Voltage'   15to25 volts 
Dark Current  0.004 µa 
Target Current ( Highlight)e 0  3 to 0.4 ma 
Signal—Output Current:' 

III) Peak 0  3 to 0.4 ma 
Average 0  1 to 0.2 ma 

b Proper orientations? quality rectangle it obtained when the hor izonta l • scan is essentially parallel to the straignt s.des 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 scanued orea of photoconductive 
layer. 

C Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohlo. 

d These components are chosen to provide tube operation with minimum 
beam— landing error. 

e Cinch Manufacturing Corp., 1026 South Homan Avenue. Chicago 24, ill. 

f Beam focus is obtained by combined effect of grid—No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gauss. 

9 Definition, focus uniformity, and picture quality decrease with de— 
creasing grici—No.4 and grid—No.3 voltage. In general, grid No.4 and 
grid No.3 should be operated above 250 volt. 

This capacitance, which effectively is the output impedance of the 
7038, is increased when the tube is mounted in the deflectin—yoke 
and focusing—coil assembly. The resistive component of the output 
impedance is ih the order of 100 megohms. 

h With no blanking voltage on grid No.I. 

J Measured with high—gain, low— noise. cascode—input—type amplifier 
having. bandwidth of 5 Mc. Because the ncise in such a sys'em is 
predominately of the high—frequency type, thr visual equivalent signal — 
to—noise ratio is taken as the ratio of highlight video— signal current 
to rms noise torrent, multiplied by a factor of 3. 

k The alignment coil should be located on the 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 is coincident with the axis of the tube, • the deflecting yoke, and the focusing coil. 

e «gffii:elau:t dvenmeofp:mlig  odark ust be to that value which 

n Indicated reign for each type of service iemes only to illustrate 
the operating target—voltage range normally encountered. 

P The deflecting circuits must provide e,tremely linear scanning for 
good black— level reproduction. Dark— current signal is proitortional 
to the scanning velocity. Any change irk scanning velocity produces a 
black— level error in direct proportion tc the change in scanning 
velocity. 

le g video amplifiers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion. 

Defined as the component of the target currrnt after the dark—current 
component has been substracted. 

• 

RADIO CORPORATION OF AMERICA 
Electron c Components and Devices Harrison. N. J. 
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1.125 .835 . 
3.010 ± 035 
DIA. 

6.25 
1..25 

FACEPLATE 

MASKED PORTION 
OF FACE 

OPTIONAL 
(SEE NOTE 

METAL 
TARGET 
FLANGE 

1 **CI". 020  —.035 

DIA. 

BASE 
JEDEC N2E8—I I 

92CS-9494R5 

• 

• 

• 

• 

DIMENSIONS IN INCHES 

Note: Straight sides of masked port ions are parallel to gip 
the plate passing through tube axis and short pin. 

• 
Indicates a change. 

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

• 

• 

r GRID Ne.4 FOCUSING COIL \ALIGNMENT COIL 

HORIZONTAL AND  
VERTICAL DEFLECTING 

COILS 
GLASS 

FACEPLATE 

TARGET CONNECTION 

GRID No.2 

GRID N...1 

CATHODE 

GRID Ne.3 

TARGET 92C3-9306N2 

Alignment of the beam is acxomp I i shed by a transverse 

magnetic field produced by external coils located at the base 

end of the focasing coil. 

Deflection of the beam is accomp I i shed by transverse 

magnetic field; produced by exterual deflecting co' Is. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

For Minimum Beam- Landing Error 

2 

«kk:55552««e, 

FOCUSING COIL 

ALIGNMENT 
COIL 

43 

mmmeeeet: 
.tetee•te:M.Nele»ete..t«..St'e«. 

2 1 
2 

3 ik 

eeee 

DIMENSIONS IN INCHES 

HORIZON-AL AND 
VERTICAL DEFLECTING 

COILS 

92CS -11900 

The deflecting yoke and focusing coil used with the 7038 

are designed to cause the scanning beam to land perpendicularly 

to the target at all points of the scanned a-ea with minimum 

beam- landing error and resultant superior uniformity of sen-
sitivity and focus over the scanned area. 

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

SQUARE-WAVE RESPONSE CHARACTERISTICS 
HIGHLIGHT TARGET MICROAMPERES.° 35 
DARK CURRENT (MICROAMPERES). 0.02 
TEST PATTERN: TRANSPARENT SQUARE - 

Wft./E RESOLUTION WEDGE 
11.4c = 80 TV LINES (APPROX. 

0 

r  

200 400 
TV LINE HUMBER 

800 

••• 

92CM- 8117 RI 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

0.001 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAVER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/1.x34; 

FACEPLATE TEMPERATURE=30. C APPROX. 

,o 

4 6 4 2 4 6 8 2 4 6 0 2 4 6 4 2 6 
0.01 0.1 o 00 1000 

2870. K TUNGSTEN ILLUMINATION ON TUBE FACE — FOOT—CANDLES 

92CS-9495 

TYPICAL PERSISTENCE CHARACTERISTIC 
— 
—  SCANNED  AREA 
 FACEPLATE  TEMPERATURE 

INITIAL HIGHLIGFIT 
 SCANNED  AREA 
 FACEPLATE  TEMPERATURE 

SIGNAL — OUTPUT MICROAMPERES=0.3,   
OF PHOTOCONDUCTIVE LAYER= 1/2 63/8   

=30° C APPROX. 

[
 

P
E
R
 
C
E
N
T
 
O
F
 I
N
I
T
I
A
L
 
S
I
G
N
A
L
 

A
F
T
E
R
 
D
A
R
K
 P
U
L
S
E
 O
F
 1/2
0
 S
E
C
O
N
D
 

c.
 

6
 

e 
'8 

re 
 

 4 ,  4,  

I 

0.001 
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0.01 4 CU 
DARK CURRENT—MICROAMPERES 

92C5 9504R I 

4 

RADIO CORPORATION OF AMERICA 
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TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGFIT SIGNAL-OUTPUT MICROAMPERES 0.2 — 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2"x 3/8" -:== 
FACEPLATE TEMPERATURE=30. C APPROX. -  
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 it 

50 100 150 200 250 300 
TIME AFTER ILLUMINATION IS REMOVED — MILLISECONDS 

92CM-9505RI 

• 
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SPECTRAL- SENSITIVITY CHARACTERISTICS 

---lietteketik1111tita 

›. 0.030 
o 
Ui 

Ui 
0.025 

o 
e 0.020 
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3 0.015 
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0.010 

à 0.005 
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CURVE A: FOR EQUAL VALUES OF SIGNAL— 

OUTPUT CURRENT AT ALL WAVELENGTI4S. 

SIGNAL—OUTPUT MICROAMPERES FROM 

SCANNED AREA OF fr2 " 4'8 "— 0.02 

DARK CURRENT (MICROAMPERES)r 0.02 

B: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE. 

CURVE 

CURVE C: FOR EQUAL VALUES OF SIGNAL— 

OUTPUT CURRENT W171-1 RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870. K. 
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DARK-CURRENT RANGE 
, I 1 • TT r --", 

SCANNED AREA OF PHOTOCONDUCT IVE 
FACEPLATE TEMPERATURE = 30. C APPROX. 

r T - I, 

LAYER = 1/2" x 3/8 
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TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL- OUTPUT MICRO-
AMPERES = 0.3 

SCANNED AREA OF fHOTOCONDUCTIVE 
LAYER = I/2"x .5,8, 

FACEPLATE TEMPERATURE = 30. C APPROX. 
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0.001 • 6 0.01 2 0. 

DARK CURRENT -MICROAMPERES 

92C5-9493 
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EQUIVALENT-NOISE-INPUT CHARACTERISTIC 

CATHODE - TO- GRID 
GRID- N22- TO- DYNODE 

DY,-TO-0V2 

DY2-TO-DY3 

ETC.THRU 
0Y14-TO- ANODE 

GRID - Nei VOLTAGE, 
DY, VOLTAGE ADJUSTED 
ANODE CURRENT. 

BANDWIDTH(CPS) 

LIGHT SOURCE: 
RUPTED AT 90 
ALTERNATING 
VALUE SHOWN 
TEMPERATyRECON" 
EQUAL TO 'OFF" 
CURRENT= WAS 

- Ne2 VOLTS=1215 
- Ne2 (0Y2)VOLTS=212 

VOLTS=106 

GRID-N93 VOLTAGE, AND 
FOR MAXIMUM 

= 1 

TUNGSTEN AT 2670. K INTER-
CPS TO PRODUCE PULSES 

BETWEEN ZERO AND FLUX 
FOR ANY GIVEN TUBE 

PERJOD OF PULSE 
PER OD; RUS S GNAL 
NOISE CURRENT. 

------------

10 

------------

6 

4 

a 

flIII!I_ fill, 
a 

• 

• 

a 

a 

0 
-60 -40 -20 0 20 40 60 

TUBE TEMPERATURE — .0 
92C5-9376 

4-58 ELECTRON TUBE DIVISION 
RA0,0 CORPORANON OF AAORICA, rIARRISON. NEW JERSEY 

CE-9376 
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EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 
111111111111_11 111111 11111111111111111 

CATHODE-TO-GRID-N22 VOLTS=1215 
GRID-N22-TO-DYNO0E-N22 (DY2) VOLTS = 212 
DY1 -TO -DY2 
0Y2- TO- DY3 

VOLTS= 06 
ETC. THRU 

DY14 -TO-ANODE 

GRID- N2I VOLTAGE, GRID- NE 3 VOLTAGE, AND DY1 
VOLTAGE ADJUSTED FOR MAXIMUM ANODE 
CURRENT. 

MAGNETIC FIELD IS PERPENDICULAR TO DYNODE 
SPACERS AND IS CENTERED BETWEEN 
CATHODE & DYNODE N2 I. 

POSITIVE VALUES ARE FOR LINES OF FORCE 
FROM RIGHT TO LEFT WITH INDEX PIN OF 
BASE TOWARD RIGHT OF OBSERVER. 

CURVE CONDITION 

0013...._ r 

801111111111111111111111111111100111111 

60 IIIIIlIHIIHIIIlIIOIIlOIIHIIIIHh1II!IIII 

111111111 ' II 111111111111111111111111111111IIIIIIIIIIIII1IIIIHhIIII111 • 

A WITH EXTERNAL SHIELD 
MILLEN Na80805P, OR EQUIVALENT. 

WITHOUT EXTERNAL SHIELD. 

20 

mimpunnsinummum  

MAGNETIC FIELD INTENSITY— GAUSSES 

ELECTRON TUBE DIVISION 92CM-9379R1 
RA1,10 CORPORATION OF AMERICA. NARRISON. NEW HMV 
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MULTIPLIER PHOTOTUBE 
10—STAGE, HEAD—ON, FLAT—FACEPLATE TYPE WITh 

I.24"—DIAMETER FLAT, SEMITRANSPARENT CATHODE AND S— I RESPONSE 
CAPABLE OF VERY SHORT ' IME—RESOLUTION 

DATA 

General: 

Spectral Response  
Wavelength of Maximum Response .   
Cathode, Semitransparent: 

Shape  
Window: 

Area   1.2 sq. in. 
Minimum diameter 1  24 in. 
Index of refraction 1  51 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10   
Anode to all other electrodes 

Maximum Ov,arall Length 
Seated Length 
Maximum Diameter 
Operating Position   
Weight (Approx.)   2 oz 
Bulb  112 
Socket   Eby No.9058, or equivalent 
Base   Small—Shell Duodecal 12—Pin (JETEC No.B12-43), 

Non—hygroscopic 
  12AE 

S-1 
8000 ± 1000 austroms 

Flat Circular 

Basing Designation for BOTTOM VIEW 

Pin 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 

4 µ,if 
  7 Miff 

4  57" 
3  88 t 0.19" 

1  56" 
Any 

Pin 7— Dynode No.10 

Pin 8— Dynode No.8 

Pin 9— Dynode No.6 

Pin 10— Dynode No.4 

Pin 11— Dynode No.2 

Pin 12— Cathode 
DIRECTION OF INCIDENT RADIATION: 

INTO END OF BULB 

Maximum Ratings, Absolute Values: 

ANODE—SUPPLY VOLTAGE ( DC or Peak AC) . . . 1500 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND 

ANODE IX or Peak AC)  250 max. volts 
SUPPLY VOLTAGE BETWEEN CATHODE AND 

DYNODE No.1 ( DC or Peak AC)  400 max. volts 
AVERAGE ANODE CURRENT.   1D max. ika 
AMBIENT TEMPERATURE  75 max. °C 

e : See next page. 

4-58 ELECTRON TUBE DIVISION TENTM-IVE DATA 1 
RADIO CORPORATION Of AMERICA, HARRISON, NEW MISSY 
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MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage ( E) across volt-
age divider Providing 1/6 of E between cathode and dy-
node No.l; 1/12 of E for each succeeding dynode stage; 

and 1/12 of E between dynode No.to and anode 

With E • 1250 volts ( except as noted) 

Nin. Median Max. 
Sensitivity: 

Radiant, at 
8000 angstroms . . 

Cathode radiant, at 
8000 angstroms .   

Luminous:4 
At 0 cos   
WithdynodeNo.10 

as output 
electrode' . . . 

Catnode luminous: 
eth tungsten 

light sourceà. . 
With infrared 

sources, . . . . 
Currert Amplification. 
Equivalent Anode-

Dark-Current Input  
Equivalent Noise 

Input*   

400 

0.0027 

1 4.5 

2.7 

10 30 

0.012 0.036 
150000 

30 

µa/µw 

µa/µw 

amp/lumen 

amp/lumen 

µa/lumen 

ma 

3x 10-7 5 x10-6 lumen 
- 3.3 x 10-9t 5.5 x 10-8t watt 

1.5 x 10-1 ? 7.5 x 10-18 lumen 
- 1.7 x 10-I2T 8.4 x10-12 t watt 

With E = 15o0 volts (except as noted) 

Nin. Median 

Sensitivity: 
Radiant, at 
8000 angstroms 

Cathode radiant, at 
8000 an 

Luminous:6 
At 0 cps   
With dynode No.10 

as output elec-
trode'   

Cathode Luminous: 
With tungsten 

light sourceà. . 
With infrared 

sourcee4 . . . . 
Current Amplification. 

Max. 

1250 µa/µw 

- 0.0027 µa/gw 

14 amp/lumen 

8.4 amp/lumen 

10 30 µa/lumen 

0.012 0.036 ma 
- 465000 

e Averaged over any interval of 30 seconds maximum. 

See next page. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

o 

é For conditioos where the light source is a tungsten-filament lamp oper-
ated atacolor temperature of 2870° K. A light input of 10 microlumens 
is used. rho load resistance has a value of 0.01 megohm. 

• An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.10 circuit 
and the anode serves only as col lector. 

• For conditions the same as shown under (à) except that the value of 
light flux is 0.01 lumen and 150 volts are applied between cathode and 
all other electrodes connected together as anode. 

e under the following conditions: 2870 ° N tungsten light source; 
light flux of 0.01 lumen incident on Corning No.2540 Infrared Filter 
(Melt 160, 2.61 mm thick, or equivalent); irradiated area of photo-
cathode is 1.24 inch in diameter. 

é For spectral characteristic of this source, see sheet SPECTRAL CHAR - 
ACTERISTIC OF 2870° It LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED INFRARED FILTER 
at front of this section. 

* Measured at a tube temperature of 25 ° C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 4 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant. 

* under the following conditions: Supply voltage ( E) 1250 volts, 25° C 
tybe temperature, ac-amplifier bandwidthof 1 cycle per second, tungsten 
light source at color temperature of 2870° lc interrupted at a low audio 
frequency to produce incident radiation pulses alternating between 
zero and tie value stated. The " on period of the pulse is equal to 
the " off . period. The output current is measureo through a filter 
which passes only the fundamental frequency of the pulses. 

t Measured at 8000 angstroms. 

OPERATING CONSIDERATIONS 

The 7102 is capable of very short time- resolution. For an 
input pulse hav'ng a duration of 1 millimicrosecond o- less, the 

time spread of the pulse at the anode is about 5 mil limicro-

seconds measured at 50 per cent of the maximum puise height. 
This time spread corresponds to an electron transit-time spread 

of about 4 mill microseconds. The transit-tine spread can be 

reduced to about 2 mil limicroseconds by irradiating only a small 

central area of the photocathode. 

When stability of operation is important, the use of an 

average anode current well below the maximum rated value of 

IC) microamperes is recommended. This maximum rating should 
never be exceeded because operation at higher average output 

currents may causea permanent decrease in infrared sensitivity 
and a consequent decrease in tube life. 

A small temporary loss of infrared sensitivity may be 

observed after long periods of operation. The sensitivity 
recovers during idle periods but only very slowly at tempera-
tures below 25 ° C. 

Electrostatic and/or magnetic shietaIng of the 7102 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 
is shown at front of this Section 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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 MULTIPLIER PHOTOTUBE 

PHOTOCATHODE 
DIAMETER  
1.240 « MIN. 

I 
3.88" 
±019" 

4.57 -
MAX. 

1.1— I.5te MAX.—› 
DIA. 

,(- —FACEPLATE 
(SEE NOTE) 

,......„,.. 112 BULB 

SMALL - SHELL 
DUO DECAL 

12 - PIN BASE 
JETEC INI2 B12 - 43 

92CS -7770R4 

NOTE: WI THIN I . 24 . DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010. FROM 

PEAK TO VALLEY. 

IL OF BULB WI LL NOT DEVIATE MORE THAN 2° IN ANY DIRECT ION 

FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM 

OF THE BASE. 

4-58 ELECTRON TUBE DIVISION CE-7770R4 
RADIO CORPORATION OF AMERICA. DARRISON, NEW 'MET 
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AVERAGE ANODE CHARACTERISTICS 

:1:: - 
DYNODE - NS t - CATHODE VOLTS = 208 
EACH - SUCCEEDING- DYNODE- STAGE VOLTS.104 
;LIGHT SOURCE IS A TUNGSTEN - FILAMENT 

' LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870* K. 

03 a 

ANODE MICROAMPERES 

ELECTRON TUBE DIVISION 
.010 CORPO.TION 01 AM.., M.11•150N. Nero, MM. 
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7102 

TYPICAL ICANODE-DARK-CURRENT CHARACTERIST 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES I/6 0F E BETWEEN CATHODE AND DYNODE 
N21; 1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1.1 2 
OF E BETWEEN DYNODE N210 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 287e K. 

TUBE TEMPERATURE = 25* C 
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LUMINOUS SENSITIVITY — AMPERES/ LUMEN 
92C5 - 9459 

EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

111111111L111 11111111111111111111111I11111 
MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER 

VOLTS PER STAGE= 100 

lAi 

D 75 

2 -2 -1 O 1 
MAGNETIC FIELD INTENSITY — GAUSSES 

ELECTRON TUBE DIVISION 92CS-7813V 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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EQUIVALENT- NOISE-INPUT CHARACTERISTICS 

DYNODE- N2I - TO - CATHODE VOLTS = 208 
EACH-SUCCEEDING- DYNODE-STAGE VOLTS = 104 
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7117 

Photomultiplier Tube 
9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For PC- Operated Control App'icattons Such 
as Automobile- Headlight Control 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode, Opaque  Cs-Sb--. 
Minimum proj.,cted lengtha 0  93 in 
Minimum orojrcted widtha 0  31 in 

Window  Lime Glass, ( Corniige No.0080), or equivalent.-
Dynode Material  Cs-Sb.-
Direct Interelectrode Capacitances ( Approx.) 
Anode to dynude No.9   4.2 pF 
Anode to all other electrodes  5.5 PF 

Maximum Overall Length 3  12 in 
Maximum Seated Length 2  69 in 
Length   1.56 ± 0.09 in 

from base seat to center ot. d,efll cathode area 
Maximum Diameter l  31 in 
Operating Position   Any 
Weight ( Approx.)   1.6 oz 
Envelope   JEDEC 79 
Base . . . Small-Shell Neosubmagnal 11-Pin ( JEDEC No 811-104), 

Non-hygroscopic 
Socket   Amphenolc No.78S117, or equivalent 
Magnetic Shield  Millene No.8080IB, or equivalent 

ABSOLUTE-MAXIMUM RATINGS 
PC Supply Voltage 

Between anode and cathode  1250 V 
Between dynode No.9 and anode  250 V 
Between consecu-,ive dynodes  250 V.-
Between 4ynole No.1 and cathode  250 V.-

Average Anode Currente   0.1 mA 
Ambient Temperature  75 °C 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4 - Dynode No.4 
Pin 5 - Dynode No. 5 
Pin 6 - Dynode No.6 
Pin 7 - Dynode No.7 
Pin 8 - Dynode No. 9 
Pin 9- Dynode No.9 
Pin 10 - Anode 
Pin 11- :Photocathode 

Dy5 

Dy4 

Dy 

Dy2 

Dy6 

DV, 
DIRECTION OF RADIATION 

Ilk 

DY7 

Dy, 

Y9 

Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Kirrison. N .1 

DATA I 
6-66 



7117 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage tEl across a voltage 

divider providing 1/10 of E between cathode and dynode No. 1; 

1/10 of E for each succeeding dynode stage; and 1/10 of E be— 

tween dynode No.9 and anode. 

With E = 1000 V ( except as noted) 

• 
Min Typ Max 

Sensitivity 
-.- Radiant, at 4000 aDstroms. - 3. 11xl04 A/W ill, 

Luminous, at 0 c/sT   - 34 A/lm 
-...- Electrode Dark Current 

At 25°C 
At anode  - I x 10-7 A 
At any other electrode. . - - 7.5x10-7 A 

With E = Adjustable dc voltage 

urn Typ Max 
Anode-to-Cathode Voltageg   630 900 1100 V 5 

DC values 

a On plane perpendicular tothe indicated direction of incident light and 
pasaing through the major axis of the tube. 

b Made by Corning Glass Works, Corning, New York. 

C Made by Amphenol Electronics Corporation, 1830 South 54th Avenue, Chicago 
54, Illinois. 

d Made by James Millen Manufacturing Company, 150 Exchange Street, Malden 
48, Massachusetts. 

e Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source is a tungsten- filament 
lamp having a lime- glass envelope. It ia operated at a color temperature 
of 2870°K and a light input of 10 microlumens is used. 

g Under the following conditions: Light incident on the cathode is trans-
mitted through a filter ( Corning C.S. No. 3-67. Glass Code No.3482--Manu-
factored by the Corning Glass Works, Corning, New York) from if tungsten-
filament lamp operated at a color temperature of 2870° K. The value of 
light flux incident on the filter is 10 microlumens. Supply voltage ( E) 
is adjusted to give an anode current of 50 microamperes. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

DIMENSIONAL OUTLINE 
and 

AVERAGE-ANODE-CHARACTERISTICS and 
VARIATION- IN-SENSITIVITY-OF-PHOTOCATHODE 

Curves shown under Type 6328 
also apply to the 7117 

...Indicates a change. 

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



7117 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 7117 IN HEADLIGHT-CONTROL SERVICE 

DC 
POWER 
SUPPLY 

—1000 V 92CS-9572 

O ANCDE 

TYPE 
7117 

RI R2 R3 R4 R5 
116 87 118 89 RIO: I megohm. 1/2 watt 

811: 2 megohms, 1/2 watt 

812: 5.1 megohms, 1/2 watt 

813 814 815 816 
R17 818 819 820: 8.2 megohms, 1/2 watt 

821: 820,000 ohms, 1/2 watt 

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is »mimed by RCA for its use, 
not for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or potent rights of RCA. 

CD RADIO CORPORATION OF AMERICA 
Electconic Components and Devices Harrison, N. J. 6-66 

DATA 2 
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Sensitivity Characteristics 

SUPPLY VOLTAI3E (E) ACROSS VOLTAGE DIVIDER PROVIDIPO 1/10 OF E 
BETWEEN CATHODE AND DYNCCE 1.40.1; 1/10 OF E FOR EACH SUC— 
CEEDING DYNCOE STAGE, ANC 1/10 OF E BETWEEN moot 140.1 
AND ANODE. 

vws,, 

S
E
N
S
I
T
I
V
I
T
Y
 
-
 A
M
P
E
R
E
S
 
/
L
U
M
E
N
 
(
C
O
L
O
R
 
T
E
I
A
P
E
R
A
T
U
R
E
 
2
8
7
0
.
10
 

g
 

3
 

.
.
7
 

•
 
P
 
•
 
•
 
•
 
•
 

 
•
 
•
 
•
 

I 

) 

e 

7 0 9 1 2 3 4 
500 1000 

ANODE —To— C.ATHODE SUPPLY vous (E 
92CM — 14043 

• 

• 

• 

œ . 

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



7163 

Photoconductive Cell 
CADMIUM-SULFIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Resoonse  S-15 
Wavelength of Maximum Response . . . . 5800 ± 500 angstroms 
Sensitive Surface, Including Metallic Strips: 

Shape Rectangular 
Length ( Minimum)   0.65 in. 
Width (Minimum)  0.54 in. 
Area (Minimum)   0.35 sq. in. 

Maximum Overall Length   0.9" 
Greatest Diametrr 1  24" t 0.02" 
Seated Length 0  28" ± 0.06" 
Maximum Axial D:stance from 

External Surface of Window to 
Sensitive Sur`ace 0  15" 

Case  Metal 
Envelope Seals   Hermetic 
Operating Position  Any 
Weight ( Approx.)   0.4 oz 
Base   JEDEC No.E2-47 

\\ 

TERhUNAL TERIANAL 

DIRECTION OF IJGHT. 
INTO FACE OF CELL 

qfi indicates that the Primary characteristic of the element within 
the enveloPe setbol is designed to vary ,or the influence of Zight. 

Maximum Ratings, Absolute—Maxtmum Values: 

VOLTAGE BETWEEN TERM NALS 
(DC or Peak AC)   250 max. volts 

POWER DISSPATION: 
Sensitive surface fully 

illuminated: 
Continuous service   0.3 max. watt 
Demand seryice°  0.5 max. watt 

Sensitive surface partially 
illuminated: 
Continuous service 0  85 max. watt/sq. in. 
Demand sen ice' 1  42 max. watt/sq. in. 

RHOTOCURRENT   50 max. ma 
AMBIENT-TEMPERATURE RANGE  -75 to +60 oc 

Indicates a change. 

6.3. RADIO CORPORATION OF AMERICA 
Electon Tube Division Harrison, N. 1 

DATA I 

5-62 



For conditions where the incident power is 6.9 mwatt. 

C Fir conditions where light flux from a tungsten— filament lamp operated 
al 28700 N is transmitted through a filter ( Corning No.C.S. 1-62. Glass 
Ne.5900 which has an effective transmission of luminous flux of 13.3 per 
cent) onto the sensitive surface. The value of illumination incident 
ou the sensitive surface is 7.5 footcandles measured before positioning 
the filter between the lamp and the cell. Area of illuminated sensitive 
surface is approx. 0.35 sq. In. 

7163 

Characteristics: 

Under conditions with ac voltage ( rms) of 5o volts, to 
cps between terminals and ambient temPerature of 250 C 

Median Max. 
Sensitivity: 

Radiante, at 5800 angstroms. 290 - amp/watt 
Luminouse, at 0 cps  0.82 - amp/lumen 
Illuminationd  4   1 2 3 ma/fc 

Decay Currentd ,f   - 40 ga 
Photocurrent: 

Rise   See accompanying Curve 
Decay  See accompanying Curve 

a The demand rating may be utilized twice every 20 hours for a period of 
20 minutes each time provided the interval between demand periods isnot 
less than a hours. 

d This characteristic is determined after the 7163 has been exposed to 500 
footcandle illumination ( white fluorescent light) for a period of 16 to 
24 hours. 

e For conditions where light flux from a tungsten— filament lamp operated 
at 28700 K is transmitted through a filter ( Conlin No.C.S. 1-62. Glass 
Nc.5900 which has an effective transm iss ion of luminous flux of 13.3 per 
cent) onto the sensitive surface. The value of illumination incident on 
the sensitive surface is 7.5 footcandles measured before positioning the 
fil ter between the lamp and the cell. The sensitive surface of the cell 
is fully illuminated. 

Measured 10 seconds after removal of incident— Illumination level as es— 
tablished in (e). 

OPERATING CONSIDERATIONS 

Electrical connection can be made to the base pins 6f the 
7163 by soldering directly to the pins. Soldering of con— 
nections to the pins may be made close to the pin seals provided 
care is taken to conduct excessive heat away from the pin seal. 
Otherwise, the heat of the soldering operation wi 11 crack the 
glass seals of the pins and damage the cell. Connection can 
also be made to the base pins by use of insulated clips. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- 15 RESPONSE 

i s shown at front of th i s sect ion 

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



7163 

r.sepAIN.-1 

SENSITIVE 
SURFACE 

" .82" 
.85  c, meq. MAL 

GLASS 
WINDOW 

1.24" i.02" 

1.100"±.010"DtA. 
METAL CASE 

WITH 
GLASS WINDOW - 

.035" MAX. R.—. 
.15-mAx. 285. 
  Low 

o47 t m.9A-x  
Low" . 

1 
\— BASE 

JEDEC N! E2-47 

32CS-95.36R3 

PLANE THROUGR MINOR AXIS [ CC') OF SENSITIVE SUR=ACE AND 

THE CELL AXI3 MAY VARY FROM PLANE THROUGH CELL AXIS AND 

TRE.TWO FINS BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE 
CELL AXIS) OF ± 10 0 . 

ae RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 5-62 
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7163 

2-PIN BASE 

JEDEC No.E2-47 

1.9-71.26MAX.DIA.7 TAL 
I MEAL WAFER 

.156 MAX. f  

II 7503.015" ----f .50" t.06" 
.I72.4 AT EGRESS 

_i SEE NOTE 
MAX. DIA. 

.28"MIN. 1 

2 PINS 
.0„. 

MET 
RIM 

METAL 
WAFER 

J—INSULATING 
MATERIAL 

"—PIN 

92C 5 —9537R I 

MOTE: FOR SOCKET DESIGN, PROVIDE CLEARANCE HOLE HAVING 

MINIMUM DIAMETER OF 0.188". 

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



7163 

AVERAGE CHARACTERISTICS 
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UGH! SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF Me K 

AMBIENT TEMPERATURE = ze c . 
CELL FULLY ILLUMINATED. SENSITIVE SURFACE OF 

AC (RMS OPERATION 
— — DC OPERATION 
-- - - - AC (RMS) OR DC OPERATION 
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7163 

TYPICAL CHARACTERISTICS 

CURVES ARE INDEPENDENT 
OF VOLTAGE. 

I 

CURVE ILLUMINATION— 
FOOTCANDL ES e 

A 
B 
C 
D 

10 
I 

0.1 
0.01 

R
E
L
A
T
I
V
E
 
S
E
N
S
I
T
I
V
I
T
Y
 

3
 

3
 

o
 

o 
o 

3
 

N
 
.

 
S
 

O.
 

0
 

0
 

N
 

4.
 

S
 

a
 

0
 

0
 

N
 . 

* COLOR 
2870° 

TEMPERATURE 
K. 

D 

—••••••.,.. 
C.. ••••.. 

--. 
`... 

>,.. 
Ns. 

`... 

— 
B 
• •-•••• 

\ 
\ 

.... 

A •• 

, • ..... ...... 
••••• .... . , 

1.s. ••• 
... 

• \ 
25° C 

' -••• 
••••• ••• \ 
\ 
\ 
\ 
\ 

I 
I 

-80 -60 -40 -20 0 20 

AMBIENT TEMPER ATURE — *C 

40 60 80 

92CM-9538 

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

DATA 4 

5-62 



A 

_ 7163 

TYPICAL RISE CHARACTERISTICS 
CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25* C 

CURVE 

A 

D 

ILLUMINATION- FOOTCANDLES * 

10 

0.1 
0.01 1  

*COLOR TEMPERATURE 2870* K 
5 SECOND STORAGE IN DARK PR OR TO EXCITATION. 

 ---- 5- MINUTE STORAGE IN DARK PR OR TO EXCITATION. 

e e 

A 
• • 

• 

'D 
D, 
• 

2 466 2 4 6 6 2 4 6 8 2 4 6 6 
0.01 0.1 10 100 

TIME AFTER EXCITATION IS APPLIED- SECONDS 

92CS-9532 

TYPICAL DECAY CHARACTERISTICS 
CURVES ARE INDEPENDENT or VOLTAGE 
AMBIENT TEMPERATURE.25* C 

CURVE ILLUMINATION- FOOTCANDLES* 

A 10 
B I 
C 0.1 
D 001 

01 COLOR TEMPERATURE 2870"K. 

2 4 6 6 2 4 6 8 2 4 66 2 4 6 8 
0.001 0.01 0.1 10 

TIME AFTER EXCITATION IS REMOVED-SECONDS 

92CS-9533 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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RESPONSE CHARACTERISTICS 

1111111M CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE =25. C 

EMU 
A 

D 
E 

ILLUMINATION— FOOTCANDLES * 

0.01 
0.1 
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10 
100 

• COL R TEMPERATURE 2870 1( 

E«!!!!! 
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MIIIIIIII.111111111111111111111111111111/11111 

MIM3166,7.11•111161Mmlio.•1111Mm•,••!111116.:, •rIlliel,66111 

MEN MON Nallii.10111311111111 r2ce1J-- 
imM111111/111MIIIIIIIIIIMIM1101111111111M11111111 

Zilliff.1111111.111191e1M111.1q111 
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0.01 0.1 10 100 1000 
LIGHT PULSES PER SECONO-0F. TISIE EQUALS "OFF' TIME 

9205 —9534 
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719 8 
IMAGE ORTHICON 

lb 
0 

1111, MAGNETIC FOCUS 

For use 

MAGNETIC DEFLECTION 

Shock and vibration resistant 
under adverse environmental conditions 

DATA 

General: 

leater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at 6.3 vo.,ts  0,6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . . 12 puf 

Wavelength og Maximum Response. . . . 4500 ± 300 angstroms 
Photocathode, Semitransparent: 
Response S-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 itt maximum 

diagonal does not exceed the specified vaPue. The 

corresponding electron image on the target should 

have a size such that the corners of the sectangle 

just touch the target ring. 
OrientatiOn of. . Proper orientation is obtained whenthe 

vertical or horizontal scam is es— 

sentially parallel 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   3.0C" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2.38" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil Length   0.94" 
Photocathode Distance Inside End of Focusing Coil .   0.50" 
Operating Position See Operating Considerations 
Weight ( Approx  )  1 ib 6 oz 
Shoulder Base   Keyed Jumbo Annula , 7-Pin 

BOTTOM VIEW. 

Pin 1- Grid No.6 
Pin 2- Photocathode 
Pin 3- Internal Connec-

tion --Do Not Use 
Pin 4- Internal Connec-

t"on--Do Not Use 

M See basing diagram on next page. 

4-60 

Pin 5- Grid No.5 

Pin 6- Target 

Pin 7- Internal Connec-
tion--Do Not Use 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AFRICA. HARRISON. NEW JERSEY 

DATA]. 



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-

tion—Do Not Use 
5- Dynode No.2 
6- Dynode No.4 
7- Anode 
8- 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- Heater 

Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.814-45) 

BOTTOM VIEW 
DIRECTION OF LIGHT, 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

PHOTOCATHODE: 
Voltage   
Illumination  

OPERATING TEMPERATURE: 
Of any part of bulb 

-650 max. 
50 max. 

71 max. 
Of bulb at large end of tube 

(Image section)   20 min. 

7.5 max. 
  -65 to +71 

-650 max. 

10 max. 
10 max. 

150 max. 
300 max. 
400 max. 
400 max. 

Negative-bias value   125 max. 
Positive-bias value   0 max. 

350 max. 
350 max. 
680 max. 
350 max. 
100 max. 

1850 max. 

TEMPERATURE DIFFERENCE: 
Between image section and any part 

of bulb hotter than image section 
STORAGE-TEMPERATURE RANGE 
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.1 VOLTAGE 
GRID-No.1 VOLTAGE: 

DYNCDE-No.2-TO-DYNODE-No.1 VOLTAGE. 
DYNODE-No.3-TO-DYNODE-No.2 VOLTAGE. 
DYNODE-No.4-TO-DYNODE-No.3 VOLTAGE. 
DYNODE-No.5-TO-DYNODE-No.4 VOLTAGE. 
ANODE-TO-DYNODE-No.5 VOLTAGE  
ANODE SUPPLY VOLTAGE' 

volts 
fc 

°C 

°C 

Oc 

°C 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 

4-60 
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IMAGE ORTHICON 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. • 125 max. volts 
Heater positivewith respect tocathode. • 10 max. volts 

Typical Operating Values: 

Photocathode Voltage ( Image focus) . . -400 to -600 volts 
Grid-No.6 Voltage ( Accelerator)--

Approx. 75%of photocathode voltage • 
Target-Cutoff Voltage* 
Grid-No.5 Voltage ( Decelerator). . . 
Grid-No.4 Voltage ( Beam focus) . . . 
Grid-No.3 Voltagea 
Grid-No.2 & Dynode-No.1 Voltage. . . • 
Grid-No.1 Voltage for picture cutoff 
Dynode-No.2 Voltage 
Dynode-No.3 Vo'tage 
Dynode-No.4 Voltage 
Dynode-No.5 Voltage 
Anode Voltage 
Target-Temperature Range 
Minimum Peak-to-Peak Blanking Voltage. 
Field Strength at Center 

of Focusing Coilé 
=ield Strength of Alignment 
Coil ( Approx.) 

Performance Data: 

-300 to -450 volts 
-3 to + 1 volts 
0 to 125 volts 
130 to 180 volts 
225 to 330 volts 

300 volts 
-45 to -115 volts 

600 volts 
800 volts 
1000 volts 
1200 volts 
1250 volts 

35 to 45 °C 
5 volts 

75 gausses 

0 to 3 gausses 

With conditions shown under Typical 
Operating Values and altitude up,to 
60.000 feet (unless otherwise noted) 

Cathode Radiant Sensitivity 
at 4500 angstroms 0  028 pa/µw 

%mode Current ( DC)--For Highlight  
Illumination on Photocathode at 
0.01 footcandle  30 µa 

Signal-Output Current ( Peak to peak)   See Curve 
Ratio of Peak-to-Peak Video-Signal 

Current to RMS Noise Current for 
Bandwidth of 9 Mc  See Curve 

Center Square-Wave Amplitude Response**  See Curves 

Vibration Tests. These tests are performed on a sample lot 

bf tubes from each production run with highlight illumina— 

tion on photocathode of 0.003 footcandle. Tubes and their 

associated components* are vibrated on apparatus providing 

dynamic conditions similar to those described in MIL—E-

5272A° , paragraph 4.7.1. 

Resonance. Tubes and associated components * are vibrated 

(per the method of MIL—E-5272Ac , paragraph 4.7.1.11 at 
25° C and at vibration accelerations not exceeding l0 g 

in each o. three mutually perpendicular axes for 3 hours 

oronemillion cycles, whicheverisless. After vibration, 

4-60 ELECTRON TUBE DIVISION 
RAINO CORPORATION Of AMERICA, NMI SON, NEW JERSEY 
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IMAGE ORTHICON 

the center resolution of the tubes will be at least 525 

lines as determined with an REINA Resolution Chart, or 

equivalent, with not more than 0.003—footcandle highlight 

illumination on the photocathode. 

Cycitne. Tubes and associated components' are vibrated 

(per the method of MIL— E-52724° , paragraph 4.7.1.2 per— 
taining to specimen without vibration isolators) in each 

of three mutually perpendicular axes at 25° C and at 
vibration accelerations not exceeding 5 g. One 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 will maintain center resolution of 
at least 350 lines as determined with an REINA Resolution 

Chart, or equivalent, with not more than 0.003—footcandle 

highlight illumination on the photocathode. After 

vibration the center resolution, determined under the 

same conditions as above, will be at least 525 lines. 

Shock Tests. These tests are performed on a sample lot of 

tubes from each production run with no voltages applied 

to the tubes. Tubes alone are subjected in these testl 

(per the method of M1L—E-52724° , paragraph 4.15.2.1) to 1; 

impact shocks of 30 g, each shock impulse having a time 

duration of 11 ± I milliseconds. The intensity is withir 

10 per cent as measured with a filter having a bandwidtl 

of 0.2 to 250 cycles per second. The maximum g is reachec 
in approximately 5-1/2 milliseconds. The shock is applied 

in the following directions: al vertically, perpendicular 

to longitudinal axis, 3 shocks in each direction; bl hori-

zontally, perpendicular to longitudinal axis, 3 shocks ir 

each direction. After shock tests, the tubes are operable 

and will have resolution of at least 525 lines as determine< 

with an REINA Resolution Chart, or equivalent, with not 

more than 0.003—footcandle highlight illumination on th. 

photocathode. 

Temperature-Humidity Tests. These tests are performed on 
sample lot of tubes from each production run and with no 

voltages applied to the tubes. The tubes are subjected 

(per MIL—E-005272B(USAFl e , paragraph 4.4.1, Procedure I 

to relative humidities up to and including 95 per cent at 

temperatures up to and including +71 ° C. Following this 

test the tubes are operative, and there will be no picture 

streaking or other evidence of arcing when operated under 

the following conditions: grid—No. 1 voltage adjusted for 

cutoff; photocathode voltage = —650 volts; grid—No.6 voltage 

= —650 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 = 1850 volts. In addition, the leakage resistance 

4-60 ELECTRON TUBE MINION 
RADIO COÉPORATION Of »MICA. MARMON, 111W JERSEY 
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determined separately between each of six specific Wheptal-

basepinsipins 5.5,7,8,9, and 101 and the 13 other Diheptal-

base pins t:ed together and grounded will be greater than 

500 megohms when a voltage of 350 volts is applied between 

that specific pin and the others. 

Ratio of dynode voltages is shown under 2ypical Operating ralto”. 

Normal setting of target voltage is . 2 volts from target cutoff. The 
target supply voltage should be adjustable from -3 to 1.5 volts. 

Adjust to produce maximum signal. 

Direction of current should be such that a north- seeking pote is 
attracted to the image end of the focusing coil, with the indicator 
located outside o' and at the image end of tse focusing coil. 

Measured with amplifier having flat frequency response. 

Tube sockets and components assembly which consists of the defl,cting 
coils, focusing coil, and alignment coil. 

o 
January 1956. 

5 June 1957. 

OPERATING CONSIDERATIONS 

The operating posttton of the 7198 should prefe ,ably 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 recommended that the tube never be operated 

in a vertical position with the Dieteptal-base end up nor in 

any other position where the axis of the tube with base up 

makes an angle of less than 200 with the vertical. 

Reso/ution caPabilityof7198 is inexcess of 600 TV lines. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Photosensitive Device having S- ID Response 

is shown at the front of this Section 

4 -60 ELECTRON TUBE DIVISION 
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f.,35. 4.9g: 

2.56" 
t.06' 

.320' 
3.010" 

.040' 
t.ocwouL 

PINS 
SEE NOTE I 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 

± 25' 

2.00' t.06" 
DIA. 

SMALL-SHELL 
DIHEPTAL 

14- PIN BASE 
EDEC GROUP 5. 
N24 BI4-45 
PLASTIC 
COATED 

SEE NOTE 2 

2.500DIA. 

313.5.±10 
.093't .003" 

ENLARGED BOTTOM VIEW  

92CM-I0269 

NOTE I: ENDS OF PINS CHAM-
FERED 450 ; FLAT ENDS 0.020. ± 
0.010". 

DETAIL or BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
,L315"ILMIN. 

1135.R.MAX. 

AREA M FLAT .1 

SEE NOTE 3 .5 "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 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 51 °26' ± 5' ON 
CIRCLE DIAMETER OF 2.500. 

0.001". 

b. SEVEN STOPSHAVINGHEIGHTOF 
0.187" ± 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREASOFBASE. 

c. RIM EXTENDING OUTAMINIMUM 
OF 0.125" FROM2.812. DIAM-
ETER AND HAVING HEIGHT OF 
0.126" ± 0.001.. 

d. NECK- CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001.. 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF MONICA. HARRISON, NEW JERSEY 
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BASIC LIGHT- TRANSFER CHARACTERISTIC 

ILLUMINATION : WHITE FLUORESCENT, 
2870° K INCANDESCENT,OR 
DAYLIGHT. 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 

92C5'- 10288 

TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870' K INCANDESCENT DAYLIGHT, OR WHITE 
FLUORESCENT. 

BANDWIDTH OF SYSTEM = 9 Mc 
TYPICAL 7198 AFTER 13/ HOURS OF OPERATION. 
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TYPICAL CHARACTERISTICS 

ILLUMINATION: 2870° K INCANDESCENT, DAYLIGHT,OR WHITE 
FLUORESCENT 

BANDWIDTH OF SYSTEM = 9 Mc 
TEST PATTERN SQUARE - WAVE RESOLUTION WEDGE. 
TV LINE NUMBER= 300 

125 
1 ui 
wu) 
cc2 
<0 
Da.100 

cr 

Lila 75 

2D 
WI-
o -1 

o. 50 

--I> 25 w< 
e 

anemia 
0.0 c 

20 30 40 50 60 
TEMPERATURE OF IMAGE SECTION 

92CS-10280 
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TYPICAL CHARACTERISTICS 

ILLUMINATION: 2870* K INCANDESCENT, DAYLIGHT, OR 
FLUORESCENT. 

BANDWIDTH OF SYSTEM = 9Mc 
TEMPERATURE OF IMAGE SECTION = 40- C 
TYPICAL 7196 AFTER 13/4 HOURS OF OPERATION.  

CURVE HIGHLIGHT ILLUMINATION 
ON PHOTOCATHODE  

0.03 FOOTCANDLE 
0.003 FOOTCANDLE 

WHITE 
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NATION: 287e K INCANDESCENT, DAYLIGHT, OR WHITE 
RESCENT. 
1DTH OF SYSTEM = 9Mc 
RATURE OF IMAGE SECTION= ac C 
AL 7198 AFTER 13/4 HOURS OF OPERATION. 
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7200 

MULTIPLIER PHOTOTUBE 
9—STAGE TYPE HAVING S-19 RESPONSE 

For detection and measurement of ultraviolet radiation 

DATA 

General: 

Spectral Response  S-19 
Wavelength ot Maximum Response   3300 t 500 angstroms 
Cathode: 
Minimum projected length' 
Minimum projected width' 0  31" 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.9   4.4 µµf 
Anode to all other electrodes  6 of 

Maximum Overall Length 5  69" 
Maximum Seated Length 5  12" 
Length from Base Seat to Center of 

Useful Cathode Area 3  94" ± 0.09" 
Maximum Diameter 1  31" 
Weight ( Approx.)   1.8 oz 
Operating Position  Any 
Bulb  Fused—Silica Section with Graded Seal 
Socket  Amphenol Part No.78RS-11T, or equivalent 
Base 

094" 

Small—Shell Submagnai 11—Pin (JETEC No.B11-88), 
Non—hygroscopic 

Basing Designation for BOTTOM VIEW  11K 

Pin 1— Dynode No.1 

Pin 2— Dynode No.2 

Pin 3—Dynode No.3 
Pin 4— Dynode No.4 

Pin 5— Dynode No.5 

Pin 6 — Dvnode No.6 DIRECTION OF LIGhe 

Maximum Ratings, Absolute Values: 

SUFPLY VOLTAGE BETWEEN ANODE AND CATHODE 
(DC or Peak AC)  

SUPPLY VOLTAGE BETWEEN ANODE AND 
DYNODE No.9 ( DC or Peak AC)  

AVERAGE ANODE CURRENT'   
AMBIENT—TEMPERATURE RANGE  

See next page. 

Pin 7 — Dynnde No.7 

Pin 8 — Dynode No.8 

Pin 9— Dynode No.9 

Pin 10 — Anode 

Pin 11— Photo— 
cathode 

1250 max. volts 

250 max. volts 
0.5 max. ma 

—80 tc +75 °C 

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NARNSON. NEW AAUP 



7200 
MULTIPLIER PHOTOTUBE 

Characteristics: 

Under conditions with dc supply voltage ( E) across a voltage 

divider providing I/10 of E between cathode and dynode No.1; 

1/10 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 and anode 

With E = t000 volts dc (except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant, at 
3300 angstroms. . 65000 pa/pm 

Cathode radiant, at 
3300 angstroms. . 0.065 ma/mw 

Luminous : 4 
At 0 cps. . . . 15 40 300 amp/lumen 

Cathode luminous* . 20 40 - ma/lumen 
Current Amplification - 1000000 
Equivalent Anode—Dark— 

Current Input 4° . . 2 x 10-1 ° 2 x 10-9 lumen 
Equivalent Noise 

Input: 
Luminous* --

At +25° C . . . . — 7.5 x 10-13 lumen 
At —78° C . . . . 4 x 10-14 lumen 

Ultraviolett 
At +25° C . . . . — 6.6 x 10-16 watt 
At —78° C . . . . 4 x 10-17 watt 

* On plane perpendicular to the indicated direction of incident light. 

* Ave ,aged over any interval of 30 seconds maximum. 

• For conditions where the light source is a tungsten- filament lamp 
operated ata color temperature of 28700 K. A light input of 10 micro-

. lumens is used. The load resistor has a value of 0.01 megohm. 

• For conditions the same as shown under (IF) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode. 

• Supply voltage ( E) adjusted to give a luminous sensitivity of 20 amperes 
per lumen. Dark current caused by thermionic emission and ion feed-
back may be reduced by the use of a refrigerant. 

° iî r eeloxir7100.5b ra tio , operation with a supply voltage )  

* under the following conditions, Supply voltage ( E) is 1000 volts, 
external shield operated at -1000 volts with respect to anode, 25 0 C 
tubetemperature, ac-amplifier bandwidthof 1 cycle per second, tungsten 
light source at color temperature of 2870° K Interrupted atalow audio 
frequency to produce incident radiation pulses alternating 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. 

t Determined under the same conditions as shown under (*)• except that 
use s madeof monochromatic source having radiation of 2537 angstroms. 

7-58 ELECTRON TUBE DINASKDM TENTATIVE DATA 1 
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MULTIPLIER PAOTOTUBE 

7200 

OPERATING CONSIDERATIONS 

The use of an average anode current wel I below the maximum 

rated value of 0.5 mill iampere is recommended when stability 
of operation is important. 

Electrostattc and/or magnet tr sltrelding of the 7200 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I9 Response 
isshownat the frontofthis Section 

—01 

PHOTOCATHODE— 

.94"MIN. 

1.25" MAX. 
DIA. 

SMALL- SHELL 
SUBMAGNAL 
II- PIN BASE 

JETEC Ne B11-88 

1.31"MAX. 
DIA. 

DIRECTION OF  
LIGHT 

5J2" 
MAX. 

3.94 
5.09" 

PlN NCI 

5. 9, 

MAX_ 

PHOTOCATHODE 
(SEE DETAIL A) 

92CS - 9581 

7-58 
ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7200 

MULTIPLIER PHOTOTUBE 

DY9 

ANODE 

.270" 

SHIELD 

BULB 

DETAIL A 

.402 

DIRECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST 

COLLECTION 

J90"-.250" 

92CS-8674R1 

NOTE I: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

CENTER OF BOTTOM OF BASE. 

NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS I AND II AND THE PLANE OF THE GRILL WI- L 

NOT EXCEED 0° . 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-8674R1 
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7200 

CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
"lo OF E BETWEEN CATHODE AND DYNODE 212 i; 1/10 OF E 

FOR EACH SUCCEEDING DYNODE STAGE AND 1/10 OF E 

BETWEEN DYNODE N2 9 AND ANODE 
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TYPICAL ANODE- DARK-CURRENT CHARACTERISTIC 
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7223 

PHOTOJUNCTION CELL 
GERMAhlUM P- N ALLOY JUNCTION, HEAD-ON TYPE 

HAVING S- I4 RESPONSE 

Por computer, punched-tape,punched-card, 
and sound pickup-froa-film applications 

DATA 

General: 

Spectral Response  
Wavelength of Maximum Response 
Wirdow 

Minimum diameter   
Length ( Excluding flexible leads)  
Diameter 
Envelope Seals 
Operating Position  Any 
Weight ( Approx., avoirdupois)   :. grains 
Leads, Flexible  2 
Minimum length   1" 
Diameter and polarity See Dimensional Outline 

S-14 
  15000 angstroms 

Glass 
0.060" 

0.520" + 0.060" - 0.100" 
0  080" 1 0.003" 

  Hermetic 

DIRECTION OF 
INCIDENT RADIATION: 
INTO END, or CELL 

+COPPER-PLATED 
LEAD 

indi,ates that the primary characteristic of the e:.ement 'within the 
enyelo*, symb.D1 is designed to vary .ouier the inpuence 

Maximum Ratings, Absolute Values: 

POLARIZIIiG VOL'AGE   
POWER DISSIPATION 
AMBIENT TEMPERATURE  

50 max. volts 
0  025 max. watt 

50 max, oc 

Characteristics: 

Under conditions with polarizing voltage of 2.5 volts and 
amb:ent temperature of C. unless otherwise noted 

Yedian Max. 

Sensitivity: 
Radiant intensity, at 

15000 angstroms. . . - 0.E8 - ma/watt/meter2 
IlluminationTA . . . . 0.1 0.2 0.5 ma/ft-c 

Dark Current: 
At polarizing volt-
age of 2.5 volts . - 14 ma 

At polarizing volt-
age of 50 colts. . - 35 ma 

f , à: See neo: page. 

11-58 ELECTRON TUBE DIVISION TENTAI IVE DATA 
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7223 

PHOTOJUNCTION CELL 

Photncurrent: 
Rise  See Curve 
Decay   See Curve 

t For conditions where the light source is a tungsten— filament lamp 
opmrated at a color temperature of 28700 K. 

L The value of illumination incident on the window is 73 foot—candles. 

OPERATING CONSIDERATIONS 

The flexible leads of the 7223 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

lose to the seals provided care is taken to conduct excessive 

heat away from the seals. Otherwise, the heat of soldering 

ill open the seals and damage the cell. 

A clank around the metal shell of the cell may be used to 

hold the cell in position. However, care must be taken in 

lamping to avoid crushing or otherwise damaging the metal 

hell, the glass window, or the lead seals. Do not solder or 
raze directly to the metal shell of the cell. 

The cell must be polarized by connecting the positive 

oltage to the copper- plated lead. 

- he use ofan optical systemtofocus the incident radiation 

onto the window is suggested, especially when the le,e1 of 

incident radiation is low. 

Exposure of the 7223 to intense radiation, such as focused 

sunlight, should be avoided under all conditions including the 

ondition when no voltage is applied to the cell. Permanent 

amaje to the cell may result if it is exposed to radiant 

nergy so intense as to cause excessive heating of the cell. 

With no radiation on the window of the cell, some dark 

errent will flow across the junction. This current can be 

reduced, as shown in the accompanying curve, by operation of 

he cell at reduced ambient temperature. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photojunction Cell having S- I4 Response 

is shown at the front of this Section 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 
15010 CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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PHOTOJUNCTION CELL 

0m8E01:1170C.ItErià. 

COPPER-PLATED 
LEAD (+ 1 

2 LEADS 
.015"±.003"--\ 

DIA. 

92CS-9644 

.060" MIN. DIA. r- GLASS WINDOW 

.520" 
+.060" 
-.100" 

.025" MIN. 

11-58 ELECTRON TUBE DIVISION 
RADIO C011.01AlION OF »AMC/. 11,01,SON, NEW JERSEY 
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AVERAGE CHARACTERISTICS 

' AMBIENT TEMPERATURE = 25° C {-4 - •  
LIGHT SOURCE IS A TUNGSTEN- FILAMENT 
LAMP OPERATED AT 2870* K. Eli: Lit1± 

PHOTOCURRENT + DARK CURRENT 
• ----DARK CURRENT 
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7223 

TYPICAL DECAY CHARACTERISTIC 

_ CURVE 
AMBIENT 
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TYPICAL CHARACTERISTIC 
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7262 
VIDICON 

LOW-POWER 10.6-WA'TI HEATER 

Abeee 

600-LINE RESOLUTION 

For use ln small, compact, tranelstortzed TV cameras 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% . ac or dc volts 
Current 0  095 ,  amp 

Direct Interelectrode Capacitance:e 
Target to all 
other electrodes   4.6 ppf 

Spectral Resoonse  See Curves 

Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio) 0  62" 

Orientation of quality rectangle—Proper orien'.ation is 

obtained when the horizontal scan is essentially parallel 

to the stra'ght sides of the masked portions of the face-

plate. The straight sides are parallel to the plane 

passing through the tube axis and short index pin. The 

masking is for orientation only and does not define the 

proper scanied area of the photoconductive layer. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 5  12" ± 0.06" 
Greatest Diameter 1  125" ± 0.010" 
Weight ( Approx.)   2 oz 
Operating Position 
bulb   
Base Connector   
Base   Small-Button Ditetrar 8-Pin ( JEDEC No.E8-11) 
Basing Designation for BOTTOM VIEW  8HM 

 Any 
T8 

Cinch Na.54A18088, or equivalent 

Pin 1 - Heater 
Pin 2 -G-id No.1 
Pin 3- Internal 

Connection--
Do Not Use 

Pin 4 - Same as Pin 3 
Pin 5 - Grid No.2 
Pin 6-Grid No.4, 

SWAT 
MN 

Grid No.3 DIRECTION OE L.IGnT, 
INTO FACE END OF TUBE 

Pin 7 - Cathode 
Pin 8 - Heater 

Flange- Target 
Short Index Pin - 

Same as 
Pin 3 

Maximum Ratings, Absolute Values: 

For scanned area of i/o" x 3/8" 

GRID-No.3 A GRID-No.4 VOLTAGE 
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative-bias value  
Positive-bias value  

4 : See next page. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

350 max. 
350 max. 

125 max. 
max. 

volts 
volts 

volts 
volts 
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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: 

lllumination   1000 max. ft-c 
Temperature  60 max. PC 

Typical Operation: 

For scanned area of 1/2" X 3/8" and 
faceplate temperature of 30° to 350 C 

Grid-No.4 ( Decelerator) A 
Grid-No.3 ( Beam- focus 
electrode') Voltage  250° to 300 volts 

Grid-No.2 ( Accelerator) Voltage. 300 volts 
Grid-No.1 Voltage for picture 
cutoff*  -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 applied to grid No  1   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 

Nax:nun-SensItIvIty Operation for Live- Scene Pickup 

Faceplate Illumination ( Highlight) 2 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.2 µa 
in any tube'  110 volts 

Target Voltage}  60 to 100 volts 
Dark Current*  0.2 pa 
Target Current ( Highlight) *  0.4 to0.5 
Signal-Output Current:0 

Peak   0.2 to0.3 µ 
Average  0.08 to 0.1 

Average-Sensitivity Operation for Live-Scene Pickup 

Faceplate Illumination ( Highlight) . • 15 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.02 ma 
in any tube'  60 volts 

Target Voltage}  30 to 50 volt 

A, *, 4i : See next page. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA.1 
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VIDICON 

Dark Current   0.02 Pa 
Target Current ( Highlight)"  0.3 to 0.4 ma 
Signal-Output Current:de 

Peak   0.3 to 0.4 µa 
Average  0.1 to 0.2 ma 

Ninzmum-Lag Operation for Film Pickup 

Faceplate Illumination ( Highlight)   100 ft- c 
Maximum Tarpt 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 Pa 
Target Current ( Highlight) a  0.3 to 0. 1 ma 
Signal-OutpLt Current:' 

Peak   0.3 to 0.4 pa 
Average  0.1 to 0.2 pa 

à This capacitance, which effectively is the output impedance of the 
7262, is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assembly. The resist;ve component of the output 
impedance is in the order of 100 megohms. 

Beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range. and a focusing coil having 
an average field strength of 40 gausses. 

Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-Mo.3 voltage. In general, grid No.li and 
grid No.3 should be operated above 260 volts. 

With no blanking voltage on grid No.l. 

Measured withhigh-gain, low-noise, cascode-input-type amplifierhaving 
bandwidth of 5 Mc. Because thenoise insuch a system is predominately 
of the high- frequency type, the visual equivalent signal-to-noise 
ratio is taken as the ratio o' the highlight video- signal current to 
ros noise current, multiplied by a factor of 3. 

The alignment coil should be located on the 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 is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

The target voltage for each 7262 must be adjusted to that value which 
gives the desired operating dark current. 

Indicated range for each type of service serves only to illustrate 
the operating target,voltage range normally encountered. 

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 a 
black-level error in direct proportioa to the change ir scanning 
velocity. 

Video amplifiers must be designed properly to handle Largetcurrents 
of this magnitude to avoid amplifier oi,rload or picture estortion. 

Defined es the component of the target current after the dark-current 
componert has been substracted. 

o 

2-59 TENTATIVE DATA 2 
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VIDICON 

MOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 
THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX BIN. 

2-59 CE-9765R1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NARRISON, NEW JESSE? 



7262 
TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

6 e 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LeVER. 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= leix34 

FACEPLATE TEMPERATURE=30. C APPROX. 
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SPECTRAL- SENSITIVITY CHARACTERISTICS 

l'fHtet:ftelle 1111   

CURVE A: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT AT ALL WAVELENGTHS 

SIGNAL— OUTPUT MICROAMPERES FROM 

SCANNED AREA OF 1/2 " 4:8"= 0.02 
DARK CURRENT (MICROAMPERES) = 0.02 

CURVE B: SPECTRAL CHARACTERISTIC OF 
AVERAGE HUMAN EYE. 

CURVE C: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870 K. 
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7262 

DARK-CURRENT RANGE 

  SCANNED AREA OF PHOTOCONDUCTIVE LAYER. I/ , i x 34, 
FACEPLATE TEMPERATURE=30° ç APPROX 
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TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL- OUTPUT MICRO-
AMPERES = 0.3 

SCANNED AREA OF pHOTOCONDUCTIVE 
LAYER = I/2" x 3/8' 

FACEPLATE TEMPERATURE = 30. C APPROX. 
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7262-A 

Vidicon 

LOW-POWER ( 0.6-WATT) NEATER 600-T0-900-LINE RESOLUTION 

For Live-Scene Pickup with Compact, Transistorized 
TV Cameras in Industrial Closeo-Circuit Systems. The 
7262-A is Unilaterally Interchangeable with Type 7262. 

DATA 

General: 
Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at 6.3 volts 0  095 amp 

Direct Interelectrode Caoacitance:a 
Target to all other electrodes 4  6 Pea 

Spectral Resporr>e See Curve 
Photoconductive Layer: 
Maximum usefuT diagonal of 

rectangular image ( 4 x 3 
aspect ratio)   0.62" 

Orientation of quality rectangle— Proper orientation is 

obtained when the horizontal scan is essentially parallel 

to the straight sides of the masked portions of the face-
plate. The straight sides are parallel 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" 1 0.06" 
Greatest Diameter   1.125' t 0.010" 
Operating Position  Any 
Weight ( Approx  1  2 oz 
Bulb 18 
Socket Cinch No.54A18088, or equivalent 
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 -Internal Con-

nection--
Do No Use 

Pin 4 - Same as Pin 3 
Pin 5 - Grid No.2 
Pin 6 - Grid lb.4, 

Grid No.3 

51.1CMT 
MN 

DIRECTION OF LIGHT: 
INTO FACE END or TUBE 

Pin 7- Cathode 
Pin 8- Heater 
Flarge-Tarrt 
Short Index Pin-

Same as 
Pir 3 

Maximum Ratings, Absolute-Maximum Values: 
For scanned area of lid" x 3/8" 

e GRID-No.3 & GRID-No.4 VOLTAGE   750 max. volts 
GR D-No.2 VOLTAGE   750 max. volts 

RADIO CORPORATI^N OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 1 
1 -6 1 



7262-A 

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. pa 
PEAK TARGET CURRENT* 0  55 max. pa 
FACEPLATE: 

Illumination  1000 max. fc 
Temperature   71 max. °C 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature 01300 to 35° C 

Grid-No.4 ( Decelerator) 6 
Grid-No.3 ( Beam-Focus-
Electrode*) Voltage   250, to 300 volts 

Grid-No.2 ( Accelerator) Voltage .   300 volts 
Grid-No.1 Voltage for picturecutoff*.   -45 to -100 volts 
Average "Gamma" of Transfer 

Characteristic for signal-
output current between 0.02 pa 
and 0.2 pa  0.57 

Visual Equivalent Signal-to-
Noise Ratio ( Approx.).  300:1 

Lag:e 
Typical   20 
Maximum   25 

Minimum Peak-to-Peak Blanking Voltage: 
When applied to grid No.1   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 

Maxtmum-sensitivity operation -- 0.1 footcandle on faceplate 

Faceplate Illumination 
(Highlight) 0.1 fc 

Target Voltaire,  35 to 70 volts 
Dark Current   0.2 Pa 
Signal-Output Current:* 

Typical   0.14 Pa 

intermediate- sensitivity operation -- 0.5 footcandle on fa,ePlate 

Faceplate Illumination 
(Highlight) ,   0.5 fc 

Target Voltage"   30 to 60 volts 
Dark Current   0.1 Pa 
Signal-Output Current: 

Typical   0.27 ua 110 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Average—sensttlytty oPeratton -- 1 footcandle on faceplate 

Faceplate Illumination 
(Highlighti   1 fc 

Target Voltare,4   20 to 40 volts 
Dark Current   0.02 ga 
Signal-Output Current:' 

Typical   0.2 
Minimum   0.15 ga 

a This capacitance, which effectively is the output impedance or the 
7262-A, is increased when the tube is mounted in the ceflecting-yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is in the order of 100 megohmt. 

e rf digIreag fillitrJáemira2ig e:M?nié rrol=o;iá Or-ndpitCe grtisigUOn s. 

* Beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 

A an average field strength of 40 gausses. 

• Definition, focus uniformity, and picture quality decrease with decreas-
ing grid-No.4 and grid-No.3 voltage. In general, grid No.4 and grid 
No.3 should be operated above 250 volts. 

4 with no blanking voltage on grid Nob. 

41 Measured with a peak signal-output curent of 0.35 microampere using 
a high-gain, low-noise, cascode-input-type amplifier having bandwidth 
of 5 Mc. Because the noise in such a system is predominately of the 
high-frequelcy type, the visual equivalent signal-to-noise ratio is 
taken as tha ratio of the highlight video.,ignal current te rns noise 
current, multiplied by 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 0.2 microampere and a dark current 
of 0.02 microampere. 

4 The alignmert coil should be located on the 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 is coincident with the axis of the tube. 
the deflecting yoke, and the focusing coil. 

e Indicated range for each type of service serves only to illustrate the 
▪ operating target-voltage range normally encountered. 

▪ The target voltage for each 7262-A must be adjusted to that value 
which gives the desired operating dark current. 

The deflecting circuits must provide extremely linear scanring for 
good black- level reproduction. Dark-current signal is propertional 
to the scanning velocity. Any change . n scanning velocity produces a 
black- level error in direct porportion to the change in scanning velocity. 

• Defined as the component of the highlight target current after the 
dark-current component has been subtracted. 

RADIO CORPORATION OF AMERICA 
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5. 2* 
1.06* 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

FACEPLATE 

METAL 
TARGET FLANGE 

20" I..2)e: 

SMALL—BUTTON 
DITETRAR 
8—PIN BASE 

JEDEC N2E8—I i 

92C5-9765RI 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
ILLUMINATION :UNIFORM OVER PHOTOCONDUCTIVE !'AYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2  x3/8 
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 MICROVAPERES FROM -• 
SCANNED AREA OF 1/2 03/(1=0.02 

DARK CURRENT (MICROAMPERES)=0.02   
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DARK-CURRENT RANGE 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 x3/8" 
FACEPLATE TEMPERATURE = 30° C APPROX 
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Vidicon 
LOW- POWER ( 0.6-WATT) HEATER 600-T0-900- LINE RESOLUTION 

For Use Under Severe Shock and Vibration, High 
Humidity, and at Altitudes up to 50,0.00 Feet in Small, 
Compact, Transistorized TV Cameras. The 7263-A 
is Unilaterally Interchangeable with Type 7263. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± SI volts 
Current at 6.3 volts  0.095 amp 

Direct Interelectrode Capacitance:A 
Target to all other electrodes. . . 4.6 meif 

Spectral Response   See Curve 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio)   0.62" 

Orientation of quality rectangle-- Proper orientation is 
obtained when the horizontal scan is essentially parallel to 
the plane passing through the tube axis and short index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  5.12" ± 0.06" 
Greatest Diameter   1.125" z 0.010" 
Weight ( Approx  1  2 oz 
Operating Position  Any 
Bulb T8 
Socket  Cinch No.54A18088e , or equivalent 
Base Small-Button Dit?trar 8-Pin (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HM 

Pin 1 - Ileater 
Pin 2- Grid No.1 
Pin 3- Internal 

Conuection--
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 0, LIGHT: 
INTO PACE ENE OF TUBE 

Pin 7- Cathode 
Pin 8- Heater 

Flange- Target 
Short Index Pin - 

Sane as 
Pin 3 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes ut, to 5o,000 feet 
and scanned area of iie x 3/8" 

GRID-No.3 e. GRID-No.4 VOLTAGE   
GRID-No.2 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative-bias value   
Positive-bias value   

75C max. 
750 max. 

300 max. 
0 max. 

volts 
volts 

volts 
volts 

RADi0 CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PEAK ItLAILk—AitivLL VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode  

TARGET VOLTAGE  
DARK CURRENT  
PEAK TARGET CURRENT*  
FACEPLATE: 

Illumination  
Temperature   

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature 01300 to 35° C 

Grid-No.4 ( Decelerator) 6 
Grid-No.3 ( Beam-Focus-
Electrode4) Voltage   2504 to 300 volts 

Grid-No.1 Voltage for picture volts e Grid-No.2 ( Accelerator) Voltage . 300 

cutoff.   -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.lt  300:1 

Lag:4 
Typical   25 % 
Maximum   20 % 

Minimum Peak-to-Peak Blanking 
Voltage: 
When applied to grid No.1   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—sensttlytty operatlon—o.1 footcandle on faceplate 11, 
Faceplate Illumination ( Highlight). . . 0.1 fc 
Target Voltage#,"   35 to 70 volts 
Dark Current'   0.2 
Signal-Output Current:I' 

Typical   0.14 µa 

Intermedtate—sensstivtty operat:on -- o 5 footcandle on faceplate • 
Faceplate Illumination ( Highlight). . . 0.5 fc 
Target Voltage#,"   30 to 60 vots 
Dark Current*   0.1 µa 
Signal-Output Current:t 

Typical   0.27 µa 

Average-sensztIvIty operatton-- 1 footcandle on faceplate 110 

Faceplate Illumination ( Highlight). .   1 fc 
Target Voltage#,"   20 to 40 volts 
Dark Current*   0.02 µa 

125 max. volts 
10 max. volts 

100 max. volts • 
0.25 max. µa 
0.55 max. µa 

1000 max. fc 
71 max. °C 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Signal-Output Current:t 
Typical   
Minimum   

0.2 
0.15 

a This capan i lance, which effectively is the output impedance of the 
7263-A, is increased when the tube is mcionte3 in the deflecting-yoke 
and focusing- toil assembly. The resistive component of the output 
impedance is in order of 100 megohms. 

e Made by Cinch Manufacturing Corporation, 6526 South Boman Avenue, 
Chicago 24, Illinois. 

* Video ampl i fiers must be desi gned properly ! o handle target cu rrents 
of this magni tude to avoid amplifier overloud or picture di : tort ion. 

Beam focus is obtained by combined effeft o grid-No.3 vol tage which 
should be adjustable over indicated range, and a focusing cai I having 

j an average field strength of 40 gausses. 

• Defini lion, tocus uni formi ty, and pi cture 1;ual i ty decrease wi th de-
creasing grid-No.4 and grid-No.3 vol tage. In general, grid No.4 and 
grid No.3 should be operated above 250 volts. 

▪ Wi th no blanking vol tage on grid No. 1. 

+ Measured wi th high-gain, low-noi se, cascade- input- type amplifier having 
bandwidth of 5 Mc ano a peak signal-output cLrrent of 0.35 microampere. 
Because the crise in such a system is predominately of the high- frequency 
type, the visual equivalent si gnal-to-noi se ratio is taken as the ratio 
of the highlight video- signal current to rev noise current, multiplied 
by a factor of 3. 

4 Defined as the per cent of initial velue of signal-output Current 
1/20 second after 1 1 1 umi nat ion is rennovod. Values shown are for 
initial signal-output current of 0.2 microampere and a dark current 
of 0.02 microampere. 

• The al ignment coi 1 should be located an Inc tube so that it, center 
is at a distance of 3-11/16 incnes from the face of the tube. and be 
posi tioned so that its axis is coincicent with the axis ot the tube, 
the deflecting yoke, and the focusing ivil. 

# Indicated range for each type of service serves only to I 1 lustrate 
the operating target -vol tage range nortually encountered. 

* The target voltage for each 7263-A must be adjusted to that value 
which gives the desi red operating dark current. 

▪ The deflecting circuits must provide extremely linear sAanning for 
good black- level reproduction. Dark-current signal is proportional to 
the scanning veloci ty. Any change in s.anning veloci ty produces a 

• black- level error in direct proportion to the change in scanning velocity. 

I Defined as the component of tee hi gblignt target current after the 
dark-curreut component has been subtracted. 

SPECIAL PERFORMANCE DATA 

In connection with the following tests, sample 7263-A's 
will maintlin resolution as determined with aRETMA Resolution 
Chart, or equivalent, and will faithfully reproduce all 
resolution wedges and grey scales of the chart. 

Vibration Tests: 

These tests are performed under ( onditions for Average-
Sensitilizty Okeration on a sample lot of tube, from each 

production run. Tubes and thei - associated com po ne nts W are 

vibrated on apparatus providing .dynamic conditions similar to 

those described in MIL- E-5272B° , paragraph 4.7.1. 

Resonance. Tubes and associated components° are vibrated 

(per the method of MIL- E-52725° , paragraph 4.7.1) for I 

hour at + 25° C, for 15 minutes at 0° C, and for 15 minutes 

at +55° C. 

Cycilnd. Tubes and associated components* are vibrated 

(perthemethod of MIL-E-52726° , paragraph4.7.I.2pertaining 

RADIO CORPORATION OF AMERICA 
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to specimen without vibration isolators, for hour at 

+ 25°C, for 15 minutes at 0° C, and for 15 minutes at +55° C. 

Temperature-Pressure ( Altitude) Tests: 

Tubesandassociated components are subjected per the method 

of MIL- E-5400° , paragraph 3.2.20, 3.2.20.1, and 3.2.20.1.I/to 

the separate and combined effects of varying temperature 0° 

to + 55 ° C and varying barometric pressure 30 to 3.4 inches 

os mercury. The pressures correspond to sea level and to an 

altitude of 50,000 feet, respectively. 

Shock Tests: 

These tests are performed with no voltages applied and on a 

sample lot of tubes fr9lom each production run. Tubes and their 

associated componentsaresubjected in these tests ( per M1L-E-

5400° , paragraph 3.2.21.2.11 to 18 impact shocks of 15 g 

consisting of 3 shocks in opposite directions along each of 

three mutually perpendicular axes of the tube. Each shock 

impulse has a duration of II A I milliseconds with a maximum 

impact acceleration occurring at approximately 5.5 milli-

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 applied to the 

7263-A. The 7263-A and associated components § are subjected 

(per the method of MIL- E-54000 , paragraph 3.2.20.281 to 

rel‘tive humidities up to and including 100 per cent at 
temperatures up to and including + 50° C. 

§ tube socket such as Cinch No.5aA111088 and RCA Assembly No.200SDU501, or 
equivalent, which consists of the deflecting coils, focusing coil, 
alignment coil, shield, and target connector. 

a 5 June 1957. Procedure I of military Specifications. 
0 

1 January 1956. 

OPERATING CONSIDERATIONS 

The target connectIon 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-coil design. 

SuPPort forthe7263-A should be provided such that, under 

vibration and shock, the tube will not be displaced with 

respect to the focusing, deflecting, and alignment fields. 

Suitable support is provided for the tube and its socket in 

the RCA Deflection Assembly 200SDU501, or equivalent. Orien-

tation of the 7263-A in its support should be such that the 

horizontal scan is essentially parallel to the plane passing 

through the tube axis and short index pin. 

RADIO CORPORATION OF AMERICA 
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1.125' 
.010" 
DIA. 

/—.050" 

5. 2" 
±.06" 

FACEPLATE 

TARGET 
FLANGE 

1.020" 

DIA. 

SMALL-BUTTON 
DITETRAR 
8-PIN BASE 

JEDEC N2 E8-11 

92C5-9885 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
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SCANNED AREA OF PHOTOCONDUCTIVE LAYER=V21c3/8' 
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TYPICAL SPECTRAL-SENSITIVITY CHARACTER ST C 
FOR EQUAL VALUES OF SIGNAL—OUTPUT 
CURRENT AT ALL WAVELENGTHS. 
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DARK-CURRENT RANGE 
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7264 
MULTIPLIER PHOTOTUBE 

14— STAGE, HEAD—ON, SPHERICAL—FACEPLATE TYPE WITH 1.68"—D1A., 

SPHERICAL, SEMITRANSPARENT PHOTOCATHODE AND S-11 RESPONSE 

VERY SHORT TIME—RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape Spherical 
Window: 

Area   2.2 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.14  2.4 pf 
Anode to all other electrodes.   5.5 mmf 
Dynode No.14 to all other 
electrodes   7.5 mmf 

Maximum Overal , Length   7.5" 
Seated Length 6  69" ± 0.19" 
Maximum Diameter 2  38" 
Operating Position  Any 
Weight ( Approx.)   8 oz 
Bulb  116 
Socket . . . . Alden No.220FT with 20 contacts, or equivalent 
Base  Small-Shell Bidecal : 0-Pin ( JETEC No.820-102) 

Basing Designation for BOTTOM VIEW  200 

Pin 1- No Connec-
tion 

Pin 2- Dynode No.1 
Pin 3— Dynode No.3 
Pin 4 - Dynode No.5 
Pin 5- Dynode No.7 
Pin 6 - DynDde No.9 
Pin 7 - Dync.ide No.11 
Pin 8- Dynode No.13 
Pin 9- Grid No.2 

(Accelerating 
Elect ' ode) 

Pin 10- Anode 
Pin 11- Dynode No.14 
Pin 12 - Dynode No.12 
Pin 13- Dynode No.10 

DIRCCTION 
luto (NO Of 

Pin 14- Dynode No.8 
Pin 15- Dynode No.6 
Pin 16 - Dynode No.4 
Pin 17- Dynode No.2 
Pin 18- No Connec-

tion 
Pin 19- Grid No.1 

(Focusing 
Uectrode) 

Pin 20 - Phctocathode 
Metal Coller- No 

Connect- ion 
(;f used, 
connect 
only to 
photo-
cat mode) 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

VERY- LOW- LIGHT-LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

With supply voltage (El across voltage divider Pro-
vidtng electrode voltages shown in Table T--Column A 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)  

SUPPLY VOLTAGE BETWEEN DYNODE No.14 
ANO ANODE ( DC)  

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  

SUPPLY VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No.13 ( DC) . . . 

DYNODE-No.1 SUPPLY VOLTAGE ( DC) . . • . 
FOCUSING-ELECTRODE SUPPLY VOLTAGE ( DC)  
AVERAGE ANODE CURRENT*  
AMBIENT TEMPERATURE   

2400 max. volts 

400 max. volts 

500 max. volts 

t500 max. volts 
400 max. volts 
400 max. volts 

2 max. ma 
75 max. °C 

Characteristics Range Values for Equipment Design: 

With E = 2000 Volts (except as noted) and focusing- electrode 
as well as accelerating- electrode voltage adjusted 

to give maximum gain 

Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms   0.7 amp/pw 

Cathode radiant, 
at 4400 angstroms . 0.056 ma/mw 

Luminous:g 
At 0 cps  120 875 4500 amp/lumen 
With dynode No.14 

as output elec-
trodet  - 612 amp/lumen 

Cathode luminous: 
W:th tungsten light 

source*   50 70 pa/lumen 
With blue light 

source.4 . . . . 0.05 ma 
Current Amplification . - 12.5 x 106 
Equivalent Anode-Dark-
Current Input" . . . - 5 x 10-1 ° 2 x 10-9 lumen 

Equivalent Noise 
Input:* 
At +25° C   - 3.3x 10-12 1.5x 10-11 lumen 
At -50° C   - 9 x 10-13 - lumen 

Anode-Pulse Rise Time°  - 3 - millipsec 

See next page. 
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MULTIPLIER PH OTOTUBE 

Min. Median Max. 

Greatest Delay Between 
Anode Pulses: 
Due to position from which 
electrons are simultaneously 
released within a circle 
centered an tube face and 
having a diameter of--

1.12"   - 0.51 - millimsec 
1.5"  - 1t - millimsec 

HIGH-OUTPUT-PULSE SERVICE 

With supply voltage (E) acros.; voltage divider pro-
viding electrode voltages shown in Table I—Column B 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  

SUPPLY VOLTAGE BETWEEN DYNODE No.I4 
AND ANODE (DC)  

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES CIlC)   

SUPPLY VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No.13 ( DC) • • • 

DYNODE-No.1 SUPPLY VOLTAGE ( DC) • • • • 
FOCUSING-ELECTRODE SUPPLY VOLTAGE ( DC;. 
AVERAGE ANODE CURRENT.  
AMBIENT TEMPERATURE   

2800 max. volts 

400 max. volts 

500 max. volts 

±500 max. volts 
400 wax. volts 
400 max. volts 

2 max. ma 
75 max. °C 

Characteristics Range Values for Equipment Design: 

With E.240c, volts (except as noted) and focusing- electrode 
as well as accelerating- electrode voltage adjusted 

to give maximum gain 

Nin. Median Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. . - 0.7 - amp/mw 

Cathode radiant, at 
4400 angstroms. . 0.056 - ma/mw 

LuminoLs:# 
At 0 cps  875 - amp/lumen 
With dynode No.14 

as output 
electrodet  612 - amp/lumen 

Cathode luminous: 
With tungsten 

light source' 50 70 - ma/lumen 
With blue light 

source .",   0.05 - ma 

See next page. 
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MULTIPLIER PHOTOTUBE 

Current Amplification. . 
Equivalent Anode-Dark-
Current Input**  

Equivalent Noise Input: ** 
At +25° C  
At -50° C  

• • 

** 

Nan. Nedtan !Mx. 

- 12.5 x 106 

- 1.1 x10-9 - lumen 

- 4.6 x 10-12 - lumen 

- 1.2 x 10-12 - lumen 

Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 28700 K. A light 
input of 0.1 microlumen is used. The load resistor has a value of 
0.01 megohm. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.14 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.14 circuit 
aid the anode serves only as collector. 

Under the following conditions: The light source is a tungsten-
f• lament lamp operated at a color temperature of 28700 K. The value 
o' light flux is 0.01 lumen and 200 volts are applied between cathode 
aPd all other electrodes connected together as anode. The load re-
sistor has a value of 0.01 megohm. 

Under the following conditions: light incident on the cathode is 
transmitted througha blue filter ( Corning, Glasscode 80.5113 polished 
to 1/2 stock thickness) from a tungsten- filament lamp operated at a 
calor 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 
203 voltsareapplied between cathode and all other electrodes connect-
ed together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LluHT FROM 2870° K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

Measured at a tube temperature of 250 c and with the supply voltage 
(E: adjusted to give a luminous sensitivity of 2000 amperes per lumen. 
Dark current caused by thermionic emission may be reduced by the use 
of e refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2000 volts is recommended. 

Under the following conditions: Supply voltage ( E) is 2000 volts, 
250-C tube temperature, external-shield potential of - 2000 volts, 
ac-amplifier bandwidth of 1 cycle per second, tungsten light source 
of 2870 0 R interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
Pon. period of the pulse is equal to the . off. period. The output 
curient is measured through a filter which passes only the fundamental 
frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode-pulser: se timeis determined primarily by transit-
time variations in the multiplier stages and with an incident- light 
spotapproximately 1millimeter in diametercenteredonthe photocathode. 

These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2300 volts is recommended. 

S 
e:r:,naas1-(s#11)i e ceei)ttentthieal P-

I ( E ) is 2400 volts, and the 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORA,'ON OF AMERICA. HARRISON. NEW .111SEV 



6 
7264 

MULTIPLIER PFIGTOTU BE 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

COLUMN A COLUMN B 

Between 5. 114ofSapply 
Voltage ( E) 
multiplied by 

2.75%ofSupply 
Voltage (E) 

multiplied by 

Cathode and Focusing 
Electrode 

Cathode and Dynode 
No.1 

Dynode No.1 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.9 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 

4 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1. 

1 

1.25 

1.5 

1.75 
2 
18.5 

e 

2 

1 

1 

1 

1 

1 

1.2 

1.5 

1.9 

2.4 

3 

3.8 

ca 

6 
e.8 

36.4 

' Focusing electrode is connected to arr of potentiometer betwerneathode 
and dynodr No.1. Focusing-electrode voltage is adjusteo to give 
maximum gain. 
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MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

Exposure of the 7264 to strong ultraviolet radiation may 

cause an increase in anode dark current. After cessation of 

such irradiation, the dark current drops rapidly. 

The oPerating stabilityof the7264dependson the magnitude 
and duration of the anode current. When the 7264 is operated 

at high average values of anode current, a drop in sensitivity 

(sometimes called fatigue) maybe expected. The extent of the 
drop below the tabulated sensitivity values depends on the 

severity of the operating conditions. After a period of 

idleness, the 7264 usually recovers a substantial percentage 
of such loss in sensitivity. 

Operation at an average anode current well below the 

maximum rated value of 2 milliamperes is recommenaed when 

stability is important. When maximum stability is required, 

the anode current should not exceed 250 microamperes. 

Electrostatic and/or magnetic shielding of the 7264 may be 

necessary. It is to be noted that the use of an external 

magnetic and/or electrostatic shield at high negative potential 

is a safety hazard unless the shield is connected to the 

potential source through an impedance in the orderof 10 megohms. 

If the shield is not so connected, extreme care should be 

observed in Providing adequate safeguards to Prevent Personnel 
from coming in contact with the high potential of the shield. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- II Response 

is shown at the front of this Section 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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MULTIPLIER PHOTOTUBE 

2-59 CE -9689 R1 

t OF BULB WILL NOT DEVI ATE MORE THAN 20 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE. 

ELECTRON TUBE DIVISION 
RA010 CORPORATION OE AMERICA, NARIITION, NEW JERSEY 



• • • 
o 

é-
o 

e 0 e w o 
.`,2 

II u 7, 5za 
000-,a e 

n-
o o o > 0  
> > > o D CL 

.%-n  ) >:I  (51 e3( *i 
000><J 

aD I I urvI 
2 0000t I-

I- Z W ..Z 
I > .,.. 

00 0. 0. _c. 
L.0 

03"-• <I ZN 
I- 3-

> Z 03 0)0 
- 0 0 

ZW 
oi i 11  iD_ e 
Z L.1 0 D 

I CI I-
CIO -I <ti 
ci Z o Cr 
Op > LII, ›-

I I r- LLII. 
O 0 N  
I- I- 3- 3- 3--
II O00 0 0 0 0 7 
Liz 1 1 1- l OCC 
9, z 00 0 ..10 
'-' II- /- • I- -I 
110 I I 1- i v.• 

0  <Cr 373N- W 300 -- 
00 00 0 J 

111 

415N 300NAONV N33 OOP . $.1.1QA • 
00 00Z 001 

rl 
A 

-day 
 glitlikAMMIgirainIOR  

I! 

la 

  41M1 

NM. 

41111 

w 

 MMM WI 
!Mali 
 FIB 

1111111 

.17.• 

yo 

co 



7264 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

e v 

• 

V 

11111 1 1 1 111111 1 1 1 11101 II I 111111 I 1 I 111 111 1 Ili 
 LUMINOUS  SENSITIVITY IS VARIED BY ADJUSTMENT OF 
 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

 CATHODE &  GRID N21 
GRID N2I & DYNODE N21 (DV!) 
DV! 8. DY2 
DY2 & DY3 
DY3 & DY.4 
DY4 & DY5 
DY5 1 DY6 
DY6 & DY7 
DY7 li DY8 
DY8 & DYg 
DYg & OVID 
0% & DYII 
DM & DYI2 
DYI2 d DYI3 
DY13 d DY1.1 
DY14 d ANODE 
ANODE & CATHODE 

 GRID 
 LIGHT  

TUBE 
DASHED 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

— 
— 

=..... 
_ 
——  
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—  

= _ 
_ 
— 

— 
— 

= 

= 
:.---- 
— 
—  

=_-
— 

*— 

BETWEEN 
5.4 *70 OF E 

MULTIPLIED BY 

CATHODE & GRID N21 
GRID N2I & DYNODE N21 (DV!) 
DV! 8. DY2 
DY2 & DY3 
DY3 & DY.4 
DY4 & DY5 
DY5 1 DY6 
DY6 & DY7 
DY7 li DY8 
DY8 & DYg 
DYg & OVID 
0% & DYII 
DM & DYI2 
DYI2 d DYI3 
DY13 d DY1.1 
DY14 d ANODE 
ANODE & CATHODE 

2. 
18.5 

.25 

.5 

.75 

____ 

GRID 
 LIGHT  

TUBE 
DASHED 

-N2 2 

OPERATED 
SOURCE 

TEMPERATURE 

VOLTS 

PORTION 

IS 
AT 

ADJUSTED 
A 
A 

INDICATES 

TUNGSTEN 
COLOR 
= 

TEMPERATURE 
25* C 

TO 

INSTABILITY. 

GIVE 
-FILAMENT 

MAXIMUM 
LAMP 

OF 

GAIN 

2870* 
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7264 
CHARACTERISTICS 

VERY-LOW-LIGHT-LEVEL, LOW-NOISE, HIGH- GAIN SERVICE 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
5.4% OF E 
MU LT. BY BETWE EN MULT. 

5.4% OF E 
BY 

CATHODE & GRID N21 
GRID N21 & DYNODE N21 
DYNODE N2I(DYe DY2 1 

hETC. THRU DYlo&DYlif 

I 
I 

I 

DV' i & DY 12 

DY 12 & DY 13 
DY 13 & DY 14 
DYg  & ANODE 

1.25 
1.5 
1.75 
2 

GRID-N22 VOLTS ADJUSTED TO GIVE MAXIMUM GA N. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
HIGH-OUTPUT-PULSE SERVICE 

- 

 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

 GRID- N22 VOLTS ADJUSTED TO GIVE MAXIMUM 
 LIGHT  SOURCE IS A TUNGSTEN- FILAMENT 
 AT  A COLOR TEMPERATURE OF 2870' 
 TUBE  TEMPERATURE r 25° C 

DASHED PORTION INDICATES INSTABILITY. 

41-141 4-4-1-1-11ill 1- 171-Pi I 4 114111T 
- LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF I 
 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN  2.75% OF E 
MULTIPLIED BY 

CATHODE & GRID N2 I 
GRID Na I Y. DYNODE Na I (DV° 
DTI & DY2 
DY2 & DY3 
DY3 S. DY4 
DY4 & DY5 
DY5 & DY6 
DY6 & DY7 
DY 7 8. DY8 
DY8 & DY9 
DY9 11. DY10 

DY10 & DYI I 
DY11 & DY 12 

OY12 & DYI3 
DYL3 S. DY14 
DY14 & ANODE 
ANODE & CATHODE 

2.4 
3 
3.8 
4.8 
6 
4.8 
36.4 

.2 

.5 

.9 

GRID- N22 VOLTS ADJUSTED TO GIVE MAXIMUM 
 LIGHT  SOURCE IS A TUNGSTEN- FILAMENT 
 AT  A COLOR TEMPERATURE OF 2870' 
 TUBE  TEMPERATURE r 25° C 

DASHED PORTION INDICATES INSTABILITY. 
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7264 
CHARACTERISTICS 

HIGH-OUTPUT-PULSE SERVICE 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 2.75 % OF E 
MULT. BY 

BETWEEN 2.75% OF E 
MULT. BY 

CATHODE & GRID N9 I 
GRID N21 & 

DYNODE N2I (DY0 
DV' & DY2 ETC. THRU} 
DY8 & DYE, 
DY6 & DY7 
DY7 & DY8 

1 

1 

1 

1.2 
1.5 

DYE' & DY9 
DYg & DY10 

DYI0 & °VII 
DV', & DY12 

DYI2 & DYI3 
DY13 & DY14 
DY14 & ANODE 

1.9 

2.4 
3 
3.8 
4.8 
6 
4.8 

GRID-N.2 2 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
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MULTIPLIER PHOTOTUBE 
11, I4— STAGE, HEAD—ON, FLAT—FACEPLATE TYPE WITH 1.68"—D'A.,\  

CURVED, CIRCUkAR, SEMITRANSPARENT CATHODE AND S-20 RESPONSE 

VERY SHORT TIME—RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 ± 500 angstroms 
Cathode, Semitransparent: 

Shape Curved Circular 
Window: 

Area   2.2 sq.in. 
Minimum diameter   1.68 in. 
Inclex of refraction  1.51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.14  2.8 
Anode to all other electrodes  6 
Dynode No.14 to all other electrodes 7.5 

Maximum Overall Length   
Seated Length 6  69" 
Maximum Diameter 
Operating Position 
Weight ( Approx.) 
Bulb 
Socket . . . . Alden No.220FT with 2) contacts, or equivalent 
Base  Small—Shell Bidecal 20—Pin ( JEDEC No.B2G-102) 

Basing Designation for BOTTOM VIEW  20C 

mmf 
mmf 
mmf 
7.5" 

0 19" 
2  38" 

 Any 
  8 oz 
 116 

Pin 1 — No Connec— 
tion 

Pin 2 — Dynode No.1 
Pin 3 —Dynode No.3 
Pin 4 — Dynode No.5 
Pin 5 — Dynode No.7 
Pin 6 — Dybode No.9 
Pin 7— Dynode No.11 
Pin 8— Dynode No.13 
Pin 9 —Grid No.2 

(k.celerating 
Electrode) 

Pin 10 — Anode 
Pin 11 — Dynode No.14 
Pin 12— Dynode No.12 
Pin 13 — Dynode No.10 
Pin 14 — Dynode No.8 
Pin 15 — Dynode Nc.6 

wpm, e, Leg: 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC). . . . .   

SUPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE ( DC)   

§: See next pzige. 

2-59 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

Pin 16 — Dynode No.4 
Pin 17— Dynode No.2 
Pin 18 — No Connec— 

tion 
Pin 19 —Grid No.1 

(FocLsing 
Electrode) 

Pin 20 — Photo— 
cathode 

Metal 
Collar§— Connected 

Internally 
to Foci.sing 
Electrode--
Do Not Make 
Ilectrical 
Connection 
to Collar 

3000 max. volts 

500 max. volts 

RADIO CORPORATION OF AMERICA. FARRISCMI, NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  

SUPPLY VOLTAGE BETWEEN ACCELER-
ATING ELECTRODE AND DYNODE No.13 
(DC) ...... . . . .   

DYNODE-No.1 SUPPLY VOLTAGE ( DC) 
FOCUSING-ELECTRODE SUPPLY VOLTAGE ( DC)  
AVERAGE ANODE CURRENT*  
AMBIENT TEMPERATURE   

600 max. volts 

t600 max. volts 
500 max. volts 
500 max. volts 

1 max. ma 
85 max. oc 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El across avolt-

age divider providing electrode voltages shown in Table 1 

With E = 2400 volts ( Except as noted) and acceler-

ating-electrode voltage adjusted to give maximum gain 

Min. Median Max. 

e 

e 
Sensitivity: 
Radiant, at 4200 

0.6 amp/mw angstroms  
Cathode radiant, at 

µa/uw 4200 angstroms 0.064  
Luminous:# 

At 0 cps   165 1400 6800 amp/lumen 
With dynode No.14 

as output 
electrodet . . 980 amp/lumen 

Cathode luminous: 
With tungsten 

light source*. 100 150 ma/lumen 
With blue light 

source" . . . 0.05 µa 

With red light 
ya source" . . . . 0.30 

Current Amplification. 9.35x 100 
Equivalent Anode-Dark-
Current Input**. 2 x10-1° 8x 10-10 lumen 

Equivalent Noise 
Input: * 
At +25° C  7.5 x10-13 3.3 x10-12 lumen Am 
At -80° C  1510-13 lumen II 

Anode-Pulse Rise Time/ - 3 millimsec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously re-
leased within a 
circle centered on 
tube face and having 

§...‘,t. • .. • ,$. ° ..,e ... * .t. See next page. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PH OTOTUBE 

Mtn. Medlan Max. 

a diameter of--
1.12"  14 
1.56"  - 34 

- millimsec 
- millimsec 

gi The metal collar may be at high potential dopending on the circuit 
application and should be insulated accordingly. 

• Averaged over any interval of 30 seconds maximum. 

if Under the following conditions: Thelight source is atungsten-filament 
lamp operated at color temperature of 28770 K. A lIght input of 
0.1 microlumer is used. The load resistor haaa value of 0.01 megohm. 

An output current of opposite polarity ta that obtained at tse anode 
may be provided by using dynode No.14 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.I4 ci-cuit 
and the anode serves only as collector. 

L under the follow'ng conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 2C0 volt. art applied between cathode 
and all other electrodes connected together as anode. The load re-
sistor has a valu. of 0.01 megohm. 

• Under the follow.ng conditions: Lig9t incident on the cathode is 
transmitted through a blue filter ( Corning, Glass Code No.5113 
polished to 1/2 stock thickness) from a tungsten- filament lamp 
operated at a color temperature of 2870. K. The value of light flux 
on tne fille- is 0.01 lumen. The load resistor has a value or 0.01 
megohm, and 200 volts are applied between cathode and all other 
electrodes connected together as anode. 

f For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870° K LIGHT SOURCE Ann SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 20700 n SOURCE AFTER PASSING THRCUGH INDICATED SLOE FILTER 
at front of this section. 

C Under the following conditions: 1,ight incident on the cathode is 
transmitted through a red filter ( Corning, Glass Code No.2418, or 
equivalent) frcm a tungsten- filament lamp operated at a color 
temperature of 7870 0 K. The velue of light flux cn the filter is 
0.01 lumen. The load resistor >as a valut of 0.01 megohm, and 200 
volts are applied between cathode and ell other electrodes connected 
together as anode. 

e For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC of 
LIGHT FROM 7870 0 K SOURCE AFTER PASSIM. THROUGH INDICATED RED FILTER 
at front of this section. 

ge Measured at a tube temperature of 25° C and with the supply voltage 
(E) adjusted to givea luminous sensitivity of 1000 amperes per lumen. 
Dark current caesed by tnermionic emission may be reduced Dy the use 
of a refrigerant. 

▪ For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2400 volts is recommended. 

A Under the following conditions: Supply voltage ( E) is 2400 volts, 
exterhal shield connected to metal collar, ac-amlifier bandwidth of 
1 cycle per second, tungsten light source al 2870'R inter ,upted at a 
low audio frequency to produce incident radiation pulses alternating 
between zero arol 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. 

Measured betweon 10 per cent and 90 per zent of tne maximum anode-
pulse height. This anode-pulse rise time is determined primarily by 
transit- time variations in the multiplior stages only and with an 
incident- light spot approximately 1 millimeter in diametor , entered 
on the photocathode. 

These values also represent the difference in time of trarsit between 
the photocathode and dynode Mo.lfor eIectrons simultaneously released 
from the center and from the periphery of the specified area. 
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7265 

MULTIPLIER PHOTOTUBE 

TABLE 1 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
5.4% of Supply 
Voltage (E) 
multiplied by 

Cathode and Focusing Electrode 
Cathode and Dynode No.1 
Dynode No.1 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 

1.6 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1.75 
2 

18.5 

OPERATING CONSIDERATIONS 

Exposing the 7265 to strong ultraviolet radiation may 

cause an increase in anode dark current. After cessation of 

such irradiation, the dark current returns rapidly toward 

its initial value. 

The operating stability of the 7265 depends on the 

magnitude and duration of the anode current. When the 7265 

is operated at high average values of anode current, a drop 

in sensitivity ( sometimes called fatigue) may be expected. 

The extend of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After a 

period of idleness, the 7265 usually recovers a substantial 

percentage of such loss in sensitivity. 

Operation at an average anode current well below the 

maximum rated value of 1 milliampere is recommended when 

stability is important. When maximum stability is required, 

the anode current should not exceed 250 microamperes. 

Electrostatic and/or magnetic shielding of the 7265 may 
be necessary. 

. The metal collar (See Diggensional Outline) is connected internally 
to the focusing electrode. Extreme care should be taken in the design 
of apparatus to prevent operating personnel from coming in contact with 
the collar when the circuit application is such that the collar is at 
high potential. 
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7265 

MULTIPLIER PHOTOTUBE 

Adequate Isght sh:eldtrig should be provided to prevent 
extraneous light from reaching any partof the 7265. Although 

the metallic coating on the inner side wall of the glass bulb 

serves to reduce the amount of extraneous light reaching the 

electrodes, it is inadequate to shield completely the entire 

structure from extraneous light. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-20 Response 

is shown at the front of this Section 
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7265 

MULTIPLIER PHOTOTUBE 

FACEPLATE — 
(SEE NOTE) 

PHOTOCATHODE / 

Tio 
BULB 

METAL 
COLLAR 

SMALL- SHELL 
BIDECAL 

20- PIN BASE 
JEDEC N2820-102 

1.68"MIN. 

II I Id III 

6. 9: 
±.I9 

5.40" 
7.5" 
MAX. 

D A, 

MUST BE ADEQUATELY INSULATED. 
92CS 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

MOTE: WITHIN I.68" DIAMETER, DEVIATION FROM . FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.005" FROM 

PEAK TO VALLEY. 

2-59 ELECTRON TUBE DIVISION 
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/'\*2 7265 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 5.4.700F E 
MULTIPLIED BY 

CATHODE & FOCUSING ELECTRODE 
CATHODE L DYNODE N21 (DV') 
DYI & DY2 
DY2 & DY3 
DY3 & D Y4 
DY4 & DY5 
DY5 & DY6 
DY6 & DY7 
DY7 B. DY8 
DY8 & DY9 
DY9 & DTIO 
DY10 & DY11 

DYII & DY12 
DY12 & DY13 
DY13 & DY14 
DY14 & ANODE 
ANODE & CATHODE 

1.6 
2 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 

1.25 
1.5 
L75 
2 
18.5 

GRID - N22 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPER-
ATED AT A COLOR TEMPERATURE OF 28706 K. 

TUBE TEMPERATURE = 25* C 
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7265 

CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 5.4 .7. OF E 
MUL1. BY BETWEEN  5.4.7e OF E 

MULT. BY 

CATHODE & FOCUSING 
ELECTRODE 

CATHODE & DYNODE N21 
DYNODE N21 (DY1)&0Y2} 

ETC. THRU D/o & DV' i 

16 
2 

1 

D'ell & DYI2 
DY12 & DYI3 
D/3 & DY14 

D/4 & ANODE 

125 
15 
175 
2 

GRID - N22 VOLTS ADJUSTED TO GIVE MAXIMUM GA N. 
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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 Cr DC)  6.3 ± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance ( Approx.): 
Anode to all other electrodes . . . . 12 mmf 

Spectral Response  S-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 focusec on the 

photocathode should be adjusted so that its maximum 

diagoral does not exceed the specified value. The 

corresponding electron , mage 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 essentially parallel to 

the plane passiwg 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 pin6 ofthe shoulder base. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20 ± 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum DefleCion-Coil Inside Diameter   2-3/8" 
Detlecting-Col Length  5" 
Focusing-Coil Length  10" 
Al.gnment-Coil: 

1 Length  5/16" 
Position on neck centerline of coil located 

8.5" from flat area of the 
jumbo annular base. 

Photocathode Distance Inside End of Focusing Coil . . . 1/2" 
Operating Position. . . The tube shculd never be operated in a 

vertical position with the Diheptal-base end up 

nor in any other position where the ax:s of the 

tube with the base up makes an angle of less than 

200 with the vertical. 
Weight ( Approx  )  1 lb 2 oz 

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

DATA I 
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7293A 

Shoulder Base Keyed Jumbo Annular 7-Pin 
BOTIOM VIEW 

Pin 1- Grid No.6 
Pin 2- Photocathode 
Pin 3- Internal Connec-

tion--Do Not Use 
Pin 4- Internal Connec-

tion--Do Not Use 

Pin 5- Grid No.5 

Pin 6- Target 

Pin 7- Internal Connec-
tion--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 suppressor grid connected to the cathode, 
and the field—mesh grid connected to grid No.4, are intentionally 
without numbers to avoid upsetting industry practice of associa— 
Sing functional camera control knobs with specified grid numbers. 
For example, beam— focus control is generally associated with knob 
iden , ified as Ga ( grid No.4). 

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.5 VOLTAGE  150 max. 

volts 
fc 

°C 

oc 

Oc 

volts 

volts 
volts 
volts 

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



7293A 

GRID-No.4 VOLTAGE  350 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 
GRID-No.2 & IDYNODE-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 VOLTAGEd  1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

Typical Operating Values: b 

Photocathode Voltage ( Image Focus) c. . -400to -540 volts 
Grid-No.6 Voltage ( Accelerator)--

Approx. 75% of photocathode vollaged -300to -405 volts 
Target-Cutoff Voltage°   -3 to +1 volts 
Grid-No.5 Voltage ( Decelerator)   0 to 40 volts 
Grid-No.4 Voltage ( Beam Focus) c  140to 18D volts 
Grid-No.3 Voltagef   260to300 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-No.3 Voltage  800 volts 
Dynode-No.4 Voltage  1000 volts 
Dynode-No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Target-Temperature Range   35to45 oc 
Minimum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strength at Center 
of Focusing Coil g  75 gausses 

Field Strength of Alignment Coil   0 to3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values and 
with camera lens set to bring the picture highlights one 
stop above the "knee"ofthe light- transfer characteristic 

Min. Average Max. 

Cathode Radiant Sensitivity 
at 4500 angstroms  11.028 

Luminous Sensitivity 
(2870° K)   30 60 - 

Anode Current (DC)   - 30 50 
Signal-Output Current 

(Peak to peak)   5 - 30 
Ratio of Peas-to-Peak 

Highlight Video-Signal 
Current to RMS Noise Current 
for bandwidth of 4.5 Mc. . . 30:1 37:1 

Photocathode Illumination at 
2870° K required to reach 
"knee" of light-transfer 
characteristic   0.01 0.028 fc 

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

DATA 2 
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7293A 

Amplitude Response at 400 TV 
lines per picture height ( Per 
cent of large-area black to 
large-area white('  30 40 /6 

Limiting Horizontal Resolution.   500 - - - TV lines 

e Dynode-voltage values are shown under Typical Operating Values. 

b With 7293A operated in RCA-TN- 11 or -TN-31 camera. Other cameras may 
require slightly different voltage ranges. 

Adjust for best focus. 

d For minimum highlight flare or ghost' the grid-No.6 voltage should be 
,3 per cent of the photocathode voltage. 

e kormal setting of target voltage is v2 volts from target cutoff. The 
target supply voltage should be adjustable from -3 to Al volts. 

f Adjust to give the most uniformly shaded picture near maximum signal. 

g Direction of current should be such that a north-seeking pole is attracted 
,o the image end of the focusing coil, with the indicator located 
outside of and at the image end of the focusing coil. 

h measured with amplifier having flat frequency response. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I0 RESPONSE 

is shown at front of this Section 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION: 
LIGHT, OR 

FOR SMALL 

TUNGSTEN 
WHITE FLUORESCENT. 
-AREA HIGHLIGHTS. 

L GHT, DAY-

L
 
O
U
T
P
U
"
 

o
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2 4 6 6 2 4 6 6 2 46 2 4 6 6 

0.0001 0.001 001 0.1 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 
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• 

U 

.040" 
4.002" DIA. 

e. PINS 

.425" 
4.025" 

JUMBO 
ANNULAR 

7- PIN BASE 

ENLARGED BOTTOM VIEW  

92CM- 5293R3 

15.2d 
±.25« 

.093"4 .003" 

C. 

SEE NOTE I 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS- HATCHED 
/ 1.315R.MIN. 

AREA IS FLAT 1.185"R. MAX. 

25"43' 

NOTE I: DOTTED AREA IS FLAT 

OR EXTENDS TOWARD DINE.TAL-

BASE END C4F TUBE BY 0.050" MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PI NS 

AS WELL AS ECCENTRICITY OF NECK 

CYLINDER WI TH RESPECT 10 PHOTO-

CATHODE CYLINDER ARE HE_D TO 

TOLERANCES SUCH THAT PINS AND 

NECK CYLINDER WILL FIT FLAT-
PLATE GAUGE WITH: 

a. SI X HOLES HAVING DIAMETER 

OF 0. 065" t 0.001" AND ONE 

HOLE HAVING DIAMETER OF 

0.150' t 0.001". A_L HOLES 

HAVE DEPTH OF 0.265" t 

0.001". THE SIX 0.065" 

HOLES ARE ENLARGED BY 45 ° 

TA.ER TO DEPTH OF 3.047". 

ALL HOLES ARE SPACED AT 

AN3LES OF 51 °26 , ± 5, ON 

CIRCLE DI AMETER OF 2.500" 

B 0.001". 

b. SEVEN STOPS HAVING HE I G-IT OF 

O. 187" t 0.001", CENTERED 

BUWEEN PIN HOLES TO BEAR 

AGAINST FLAT AREAS OF SASE. 

RIM EXTENDING OUT A MINIMUM 

OF 0.125" FROM 2.8 I;" DI AM-

ELER AND HAVING HEIGHT OF 

0.126" t 0.001". 

J. NECK-CYL I NDER CLEARANCE HOLE 
HAV I NC DI AMETER OF 2. 200" 

t 0.0C I ". 

RADIO CORPORATION OF AMERICA 
Electron Tube Division garrison, 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 7293A/L is the same as the 7299A except utilizes a 
longer- life non-deteriorating giass target. 

The sturdy, long-life, non-deteriorating, glass target of 
type 7293A/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-
tron;c rather than ionic as in ordinary glass targets, the 
electrical characteristics of the target, such as secondary 
emission and resistivity, are essentially constant ano sensi-
tivity of the 7293A/L is stable throughout life. 

Other important advantages of this target are that the 
Jndesirable characteristics of scene retention or " sticking-
picture" and raster " burn- in" due to undetscanning 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 nove the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA-7293A/L 

Dos 
1. Allow 72934/L to warm up prior to operation. 

2. Hold temperature of the 7293A/L w. thin operating range. 

3. Make sure alignment coil is prope-ly adjusted. 

4. Adjust beam-focus control for best usable resolut:on. 

5. Condition spare 7293A/L's by operating several hours 
once each month. 

6. Determine proper operating poin: with target voltage 
adjusted to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 7293A/L. 

Don'ts 
1. Don't force the 7293A/L into ,ts shoulder socket. 

2. Don't operate the 7293A/L without scanning. 

3. Don't operate a 7293A/L having ar ion spot. 

4. Don't use more beam current than necessary to discharge 
the highlights of the scene. 

5. Don't turr off beam while voltages are app'iedto photo-
cathoce, grid No.6, target, dynodes, and anode during 
warm-up or standby operation. 

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

DATA 
4-65 
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7295B 

Image Orthicon 

• MAGNETIC FOCUS MAGNETIC DEFLECTION 
EXCELLENT RESOLUTION CAPABILITY 

For Outdoor and Studio Pickup with High- Quality 
Black- and- White TV Cameras. The 72958 is Uii-
laterally Interchangeable with Types 7295 and 7295A. 

DATA 

(" General: 
Heater, for Uripotential Cathode: 

Voltage ( AC or DC) 63 ± 10% volts 
Current at 6.3 volts 0  6 amp 

Direct lnterelectrode Capacitance: 
Anode to al otter electrodes . . . . 12 pf 

Target-to-Mesh Spacing 0  002 inch 111, Spectral Response   S-10 
Wavelength of Maximum Response  4500 t 300 augstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio>: 

Useful size   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 . . . . Proper orientation is obtained when the 

vert:cal 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 correr of the picture between 

the grid-No.6 andthe photocathode envelope terminals. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" t 0.310" 

eGreatest Diamete ,- of Bulb   4.500" t 0.094" 
Minimum Deflecting-Coil Inside Diameter  3.2" 
Deflecting-Coil :_ength  7" 
Focusing-Coil Length  15" 
Alignment-Co;l: 

Position on neck. . . Centerline of magnetic field should be 
located 9.25' from theflat area of the 

•  shoulder. 
Operating Position See Okerating Considerations 
Weight ( Approx  )  2.3 lbs 
Socket Cinch' Part No.3M14. or equivalent 
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 diagram on next page. 

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

Pin 1 - Heatér 
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 
Pin 10- Dynode No.1, PC 

Grid No.2 
Pin 11- Do Not Use 
Pin 12- Grid No.1 FIELD 

Pin 13- Cathode MESH 

Pin 14 - Heater 

Terminal Over Pin 9- Grid No.5 ( G5) 
Terminal Over Pin 11- Target 

Small-Shell Diheptal 14-Pine 
IJEDEC Group 5, No.B14-45l 

BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

G6 

Maximum and Minimum Ratings, Absolute—Maximum 

PHOTOCATHODE: 
Voltage   -700 max. volts 
Illumination  50 max. fc 

°PRATING TEMPERATURE:b 
Any part of bulb  
Of bulb at large end of tube 

(Image section)   35 min. 
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 VOLTAGEc   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.1 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 VOLTAGEd   1650 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 125 max. volts 
Heater positive with respect tocathode . 10 max. volts 

• 

TARGET • 

Values: 

65 max. oc 

oc 

• 

• 

• 
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7295B 

• 

Typical Operating Values: e 

Photocathode Voltage  -600 volts 
Grid-No.6 Voltage ( Image Focus) Approx  

50% of photocathode voltage f  -250 to -350 volts 
Target Voltage Above Cutoffg  2.3 volts 
Field-Mesh Voltagec   15 to 25 volts 
Grid-No.5 Voltage ( Decelerator) 40 volts 
Grid-No.4 Voltage ( Beam Focus)  70 to 90 volts 
Grid-No.3 Voltageh ,   250 to 275 volts 
Grid-No.2 3, Dynode-No.1 Voltage . . . 280 volts 
Grid-No.1 ValIage for picture cutoff. -45 to-115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Vol/age   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Recommended Target-Temperature Range • 35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage . 5 volts 
Field Strength of Focusing Coil 

(Approx.):i 
At center of scanning section . 60 gausses 
In plane of photocathode  120 gausses 

Field Strength of Alignment Coil. 0 to 3 gausses 

Performance Data: 

With c,,nditions shown under TiPical Operating Values 
including Recommended Target- Temperature Range, 
target voltage adjusted to 2.3 volts above cutoff. 
and 10th the camera lens set to bring Picture 
highlights one stop above the "knee" of the ac-
companying Basic Light- Transfer- Characteristic Curve 

Min. Average Max. 
Cathode Radiant Sensitivity 

at 4500 angstroms   - 0.030 a/w 
Luminous Sensitivity  30 60 - ma/lm 
Signal-Output Current 

(Peak to Peak)  10 - 40 ma 
Ratio of Peak- to-Peak High-

light Video Signal Current 
to RIAS Noise Current for 
Bandwidth of 4.5 Mc   60.1 75.1 - 

Photocathode Illumination 
at 2870° K Required to 
bring Picture Highlights 
One Stop above " Knee" of 
Light-TransferCharacteristic. - - 0.110 fc 

Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area whitelh . 60 75 - % 

Uniformity:a 
Ratio of Shading ( Back-

ground) Signal to 
Highlight Signal   - 0.10 0.15 

R_C1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 
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!fin. Average Nun. 

Decrease from Peak 
Highlight Signal Level of 
Signal from any Point 
on Scanned Area of target. . 12 25 % 

a Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
lilInols. 

Operating outside the Recommended target-feaperature Range shown under 
typical Operating Tallies will not damage the 12956 provided the Maxieum 
feuperature Ratingsof the tube are not exceeded. Optimum performance. 
however. is only obtained when the tube is operated within the 
Rscoomended Target-f«sperature Range. 

C Wfth respect to grid No.4. 

d Dynode-voltage values are shown under Typical Operating Values. 

e With 72958 operated in RCA T4-60 camera at fixed photocathode voltage. 

f adjust for optimum focus. 

9 The target supply voltage should be adjustable from - 5 to 5 volts. 
h 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 the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

Medsured with amplifier having flat frequency response. 

M With uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 

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 base up makes an angle of less than 

20° with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S- I0 Response 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4.500 
M--- 2.094 

DIA. +.002 
.188 - .015 

5.550 
•.125 

3.125 
2.060 

19.375 
2.310 

.175 
MIN. 

.800 
2.125 

\ SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 
NA 814-45 

DETAIL OF ENVELOPE 
TERMINALS 

32*±10. 

ENLARGED BOTTOM VIEW 

ALL DIMENSIONS IN INCHES 

92CS-10687R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION: TUNGSTEN LIGHT, 
DAYL GHT OR WHITE FLUORESCENT. 

FOR SMALL-AREA HIGHLIGHTS. 

HM=1111111 
1.61111.66mma•••• 

.111111111.1111111BIE11611111111111 

ffl.••••••11111•MI•1••••••IMIHMOMMIIMM . ••1111 .  

MÉMEMINIIM.....1.1.11111MMUÉ,d1MMUMMUI 

MM••••1111MMMMMZ !!!=mucicm 

WIMBMIIIIIMIIIMIMPAIMIIMM•1111M11111111111111 
IMB11111111M.MUIIIIIMMMIIIIIIM.11111111 

1111111111118I111111.11111111111111111 

IIMIMI••••••rd/MMfflM1.11••••11111MIMIM••••1111••••••.1. 

Maiginliall..111111.111.111.111111111111111111111 

2 4 66 2 4 66 

0.0001 0001 0.01 0.1 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 

92CS -10692 

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



7295B/L 

Image Orthicon 
LONG- LIFE TARGET FIELD-MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black- and- White TI Pickup in Sttalto or 
Outdoor Service. The 7295B/L isDirectly Interchangeable 

with the 7295, 7295,4, and 72959 in all Casterus. 

The 7295B/L is the same as the 72958 except utilizes 
a stable, long- life glass target. 

The 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 tounderscanningaresignifi-
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 72956/L to warm up prior to operation. 

2. Hold temperature of the 7295B/L within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam- focus control for best usable resolution. 

5. Condition spare 7295B/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 7295B/L. 

Don'ts 

1. Don't force the 7295B/L into its shoulder socket. 

2. Don't operate the 7295B/L without scanning. 

3. Don't operate a 7295B/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 voltages are applied to photo-

cathode, grid No.6, target, dynodes, and anode during warm-
up or standby operation. 

0 de RADIO CORPORATION OF AMERICA 
leilk Electronic Components and Device Harrison, N. J. 
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7326 

MULTIPLIER PHOTOTUBE 
10-STAGE, HEAD-ON, FLAT- FACEPLATE TYPE WITH 

1.68- DIAMETER, CURVED, CIRCULAR, SEMITRANS-

PARENT PHOTOCATHODE AND S-20 RESPONSE 

DATA 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 ± 500 angstroms 
Cathode, Semitransparent: 

Shape Curved Circula 
Wi ndow: 

Area 22 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct InterelectrodeCapacitances ( Apmrox.): 
Anode to dynode No.10 2  4 gg 
Anode to all other electrodes 5  5 gg 
Dynode No.10 to all other electrodes . . . 6.5 

Maximum Overall Length 6  78' 
Seated Length 5  64" i 0 19' 
Maximum Diameter 2  38' 
Operating Position  An 
Weight ( Approx.)   6 o 
Bulb  Ti. 
Base   Medium—Shell Diheptal 14—Pi 

(JEDEC Group 5, No.B14-38), Non—'iygroscopi 
Basing Designation for BOTTOM VIEW   14 

Pin 1— Dynode No.1 
Pin 2— Dynode No.2 
Fin 3—Dynode No.3 
Pin 4- Dynode No.4 
Pin 5— Dynode No.5 
Pin 6— Dynode No.6 
Pin 7— Dynode No.7 
Pin 8— Dynode No.B 
Pin 9— Dynode No.9 
Pin 10— Dynode No.10 
Pin 11— Anode 

DIRECTION Of LIGHT: 

INTO END 0, BUL 

14, 

Pin 12— Internal 
Connection--
Do Nof Use 

Pin 13— Focusing 
Electrode 

Pin 14— Photo— 
cathode 

Metal 
Collar— No Connection 

(If used, 
connect only 
to photo— 
cathode) 

ximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)   

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANCDE ; DC)   

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC) . . . . . .   

YNODE—No.1 SUPPLY VOLTAGE ( DC)  
FOCUSING—ELECTRODE SUPPLY VOLTAGE ( DC) • • 
AVERAGE ANODE CURRENT.   
AMBIENT TEMPERATURE  
do: See ne't page. 

2-59 

2400 max. volts 

50C max. volts 

600 max. volts 
500 max. volts 
509 max. volts 

1 max. ma 
85 max. °C 

ELECTRON TUBE DIVISION 
RADIO CO”OltATION OF AME.10.E, .11150N. NEW 0E5E0 

TENTATIVE DATA 1 
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MULTIPLIER PH OTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/6 of E between cathode 

and dynode No. 1; 1/8 of E between cathode and focusing 

electrode; I/12of E for each succeeding dynode stage; 

and 1/ 12 of E between dynode No. 10 and anode 

Mste E = 1800 volts (ExcePt as noted) 

Median Max. 

Sensitivity: 
Radiant, at 4200 

angstroms. . . . 9600 ma/mw 
Cathode radiant, 

at 4200 
angstr9ms. . . . 0.064 ma/mw 

Luminous*  5 22.5 150 amp/lumen 
Cathode luminous: 
With tungsten 

light source*. 120 150 ma/lumen 
With blue light 
source .f. . 0.05 ma 

With red light 
source°¡ . . 0.3 ma 

Current 
Amplification. . 1.5 x 105 

Equivalent Anode-
Dark-Current 
Input"  3 x10-10 1.4 x 10-9 lumen 

Equivalent Noise 
Input:* 
At +25° C  - 1.9 x10-12 4.3510-12 lumen 
At -80° C  3 x 10-13 6 x10-13 lumen 

Anode-Pulse Rise 
Time*   2.5 millimsec 

Greatest Delay Be-
tween Anode 
Pul tes: 
Due to position 

from which elec-
trons are simul-
taneously re-
leased within a 
circle centered 
on tube face and 
having a di-
ameter of--

1.12"  it millimsec 
1.56"  3t millimsec 

Averaged over any interval of 30 seconds maximum. 

See next page. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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7326 

MULTIPLIER PHOTOTUBE 

Underthe following conditions: The light source isa tungsteo-filament 
lamp operated atacolor temperature of MO. N. A light input of 0.1 
microlumen is used. The load resistor has a value of 0.01 megohm. 

• Under the following conditions: The light source is a tungsteh-filament 
lamp operated at a color temperature of 2870. H. The value of light 
flux is 0.01 lumen and 200 volts are applied between cathode und all 
other electrodes connected together as anode. The load resistor has 
a value of 0.01 megohm. 

Under the following conditions: Light incident on the cathode is 
transmitted througha blue filter ( Corning, GlassCode No.5113 polished 
to 1/2 stock thickness) from a tungsten- filament lamp operated at a 
color temperature of 2870. K. The value of light flux on the filter is 
0.01 lumen. The load resistor has a valueof 0.01 megohm and 200 volts 
are applied between cathode and all other electrodesconnected together 
as anode. 

For spectral characteristic of this source. see sheet SPECTRAL CHAR-
ACTERISTICOF 2870. K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC DF LIGHT 
FROM 2070 0 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

Under the ? ollowing conditions: Light incident on the cathode is 
transmitted through a red filter (Corning, Glass Code 80.2818, or 
equivalent) from a tungsten- filament amp operated at acolar temperature 
of 2870. K. The valueof light flux on the filter is 0.01 lumen. The 
load resistor has a value of 0.01 megohm, and 200 volts ore applied 
between cathode and all other electrodes connected together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870. K LIGHT SOURCE AND SPECTRAL CHARACTERISTICOF LIGHT 
FROM 2870. K SOURCE AFTER PASSING THROUGH INDICATED REO F'LTER at 
front of this section. 

Measured at a tube temperature of 25° C and with the supply. voltage 
(E) adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused by thermionic emission may be reduced by the use 
of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply ve.tage ( E) 
below 1800 volts is recommended. 

Under the following conditions: Supply voltage ( E) is 18C0 volts. 
external- shield potential of - 1800 volts, ac-amplifier bandw'dth of 
cycle per second, tungsten light source of 2870. K interrupted at a low 
audio frequency to produce incident radiation pulses al ternet ing between 
zero and the value stated. The ' on. period of the pulse is equal to 
the . off' period. The output current is measured thro.gh a filter 
which passes only the fundamental frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode- pulse rise time is determined primarilyby transit-
time variations in the multiplier stages and with an incident- light 
spot approximately 1millimeter in diamete-centered on the photocathode. 

These values also represent the difference in time of trans ,t between 
the photo.:eithode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

I; • 

OPERATING CONSIDERATIONS 

Operation at an average anode current well below the 

maximum rated value of I milliampere is recommended when 

stability is important. 

Electrostatic and/or magnetic shielding of the 7326 may 
be necessary. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube having S-20 Response 
is shown at front of this Section 

2-59 ELECTRON TUBE DIVISION TEN-IATIVE DATA 2 
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MULTIPLIER PHOTOTUBE 

FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE - 

7 16 
BULB 

METAL COLLAR 

MEDIUM- SHELL 
DIHEP TAL 

14- PIN BASE 
JEDEC GROUP 5, 

N2 614-38 

2.00«t 
DIA. 

1.68«MIN. 
DIA. 

ITT TTI 

4.53-
t. 2« 

5.84« 
t. 9« 

6.78" 
MAX. 

2-38"MAX 
DIA. 92CS - 9842 

CENTER LINE 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 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 

EX1ERNAL SURFACE OF FACEPLATE WI LL NOT EXCEED 0.005" FROM 
PEAK TO VALLEY. 

2-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

CE -9842 
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TYPICAL ANODE CHARACTERISTICS 
I - I 

DYNODE - N2I- TO- CATHODE VOLTS = 300 
EACH -SUCCEEDING - DYNODE - STAGE VOLTS = 150 
FOCUSING - ELECTRODE - TO- CATHODE VOLTS= 240 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 28700 K. 

N 

ELECTRON TUBE DIVISION 
1.010 COMMATION Of AMIMA. M1111.014, 1.50 

ANODE MICROAMPERES 

92CM-9840 
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CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

1/6 OF E BETWEEN CATHODE AND DYNODE N2 I; 1/8 OF 

E BETWEEN CATHODE AND FOCUSING ELECTRODE; 

112 01  E FOR EACH SUCCEEDING DYNODE STAGE; AND 

112 CW E BETWEEN DYNODE NE 10 AND ANODE. 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

1/6 OF E BETWEEN CATHODE AND DYNODE N2I; I/8 OF 

E BETWEEN CATHODE AND FOCUSING ELECTRODE: 
I/12 OF E FOR EACH SUCCEEDING DYNODE STAGE ; AND 

1/1.2 OF E BETWEEN DYNODE N210 AND ANODE. 
LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP OPER— 
ATED AT A COLOR TEMPERATURE OF 2870. K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE= 25" C 
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73896 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black-and-White Studio TV Cameras. 
Live Pickup. and Magnetic Tape Recording Requiring 
High-Signal-to-Noise Ratio. The 7389B isUnilater-
ally Interchangeable with the 7389 and 7389A. 

General: 

rl,ater, for Unipcdertial Cathode: 
Voltage ( AC or DC) 6  3 a 10% volts 
Current at 6.3 volts 0  6 amp 

Direct Interelecfrooe Capacitance: 
Anode to all other electrodes . . . . 12 pf 

Target-to-Mesh Smacing d  001 inch 
Spectral Response  S-10 
Wavelength of Ma-rimum Response  4500 ± 3C0 angstroms 
Photocathode, Semitransparent: 
Rectangular Umige 4 x 3 aspect -at o): 

Useful size of 1  6" max. diagonal 
Note: The size of the opti:al image focused on the 

photocathode should be adjJsted so that its maximum 

diagona, does not exceed the specified value. The 

corresponding electron image on the target should 

have a eize such that the corners of the mectangle 

just touch the target ring. 

Orientation of. . Proper orientatiun is obtained wben the 

vertical scan is essentia ly parallel to'he plane 

passing through center of faceplate and the gr.d-No.6 
envelope terminal. The horizontal and vertical scan 

should start at the corner of toe pict.rre between the 

grid-No.6 and the photocathode envelope terminals. 

Focusing Mefood  Magne ti c 

e Deflection Method  Magnetic 
Overall Length   19.375' ± 0.310" 
•Greatest Diameter of Bulb  4.500" ± 0.094" 
Minimum Deflect .ng -Coil Inside Diameter  3.2" 
Deflecting-Coil Length   7" 
Focusing-Coil Length   15" 
Alignment-Coil: e Position on neck . . . . Centerlire cf magnetic field should 

be located 9.25" from the flat area 
of the shoulder. 

Operating Position   See UPerating Constde ,attons 
Weight ( Approx. , 2  3 lbs 
Socket   Cinch ° Part No.3M14, or equivalent 

• 

eRADIO CORPORATION OF AMERICA 
Electnanic tomponents and Devices Harrison, N. J. 

DATA I 
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7389B 
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 ) 

Terminal Over Pin 9- Grid No.5 (G5 ) 
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 or TUBE 

Pin 1 - Heater P DYs 

Pin 2- Grid No.4 
Pin 3- Grid No.3 
Pin 4- Do Not Use 
Fin 5- Dynode No.2 or2 or' 
Pin 6- Dynode No.4 02 

Pin 7- Anode 
Fin 8- Dynode No.5 
Pin 9 - Dynode No.3 IC 
Pin 10- Dynode No.1, PC 

Grid No.2 TARGET 

Pin 11 - Do Not Use Gs GI 
Pin 12 - Grid No.1 FIELD 

Pin 13 - Cathode MESH 

Pin 14 - Heater 0 4 

DY3 

Gs 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Photocathode: 
Voltage  -700 max. volts 
Illumination   50 max. fc 

Operating Temperature:b 
Any part of bulb   
Of bulb at larg 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.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 

65 max. 

35 min. 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA o 
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7389B 

Anode-Supply Voltage°  
Voltage Per Multiplier Stage   350 max. volts 

Typical Operating Values: 6 

Photocathode Voltage   -600 volts 
Grid-No.6 Voltage ( Image focus) Approx. 

70% of photocathode voltage f . . . -370 to -470 volts 
Target Voltage Above Cutoffg   2.3 volts 
Field-Mesh Voltagee  15 to 25 volts 
Grid-No.5 Voltage ( Decelerator). . . 40 volts 
Grid-No.4 Voltage ( Beam Focus) . . . 70 to 90 volts 
Grid-No.3 Voltagek   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 
Recommended-Target-Temperature Rance: 35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strength of Focusing CoiMApprpx.):i 

At center of scanning section: . .   60 gausses 
In plane of photocathode   120 gausses 

Field Strength of Alignment Coil . .   0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values In-
cluding Recommended Target-Temperature Range. target vol-
tage adjusted to 2.3 volts above cutoff, and with the 
camera lens set to bring the picture highlights // e stop 
above the "Itnee'ofthe accomPanying Basic Light-Transfer-
Characteristic Curve 

Min. Typ. Max. 

Cathode Radiant Sensitivity 
at 4500 angstroms  - 0.030 - a/w 

Luminous Sensitivity   30 60 - µa/lm 
Anode Current (DC)   - 30 - ga 
Signal-Output Current ( Peak 

to Peak)   10 - 40 µa 
Ratio of Peak-to-Peak High-

light Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc  35:1 95:1 

Photocathode Illumination 
at 2870° K Required to 
bring Picture Highlights 
1/2 Stop above " Knee" of 
Light Transfer Character-
istic  - 0.070 0.130 fc 

Amplitude Response at 400 TV 
Lines per Picture Height ( Per 
cent of large-area black to 
large-area whitelk • • • . 60 75 - > 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7389B 

Uniformity:e 
Patio of Shading ( Back-

ground) Signal to 
Highlight Signal   

Decrease from Peak 
Highlight Signal Level of 
Signal from any Point 
cn Scanned Area of Target   

Non. TyP. Max. 

0.10 0.15 

12 25 % 

Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
Illinois. 

Operating outside the Reconnended farget-Texperature Range shown under 
Typical Operating Values will not damage the 7389W provided the Nazipup 
fepperature Ratingsof the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within the Recon-
wended target-fenperature Range. 

C With respect to grid Hou. 

d Dynode-voltage values are shown under Typical Operating Values. 

e With 73098 operated in RCA T4-60 camera at fixed photocathode voltage. 

f Adjust for optimum focus. 

9 The target supply voltage should be adjustable from - 5 to 5 volts. 

h Ad,ust to give the most uniformly shaded picture near maximum signal. 

J Direction of current should be such that a north- seeking pole is 
aU.racted to the image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

Measured with amplifier having flat frequency response. 

▪ Wilh uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 

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 base up makes an angle of less than 

200 with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S- I0 Response 

is shown at the front of this Section 

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



7389B 
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2.310 

4 
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\ SMALL-SHELL 
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92C5-10687R2 
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7389B 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
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e 
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t./4  
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ILLUMINATION. TUNGSTEN LIGHT, 

DAYLIGHT, OR WHITE FLUORESCENT 

FOR SMALL— AREA HIGHLIGHTS. 

2 400 2 4b0 2 400 2 400 

0.0001 0.001 001 0. 1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 

92C5 - 10690 
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7389B/L 

Image Orthicon 

• "MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 
FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE TARGET FIELD-MES4 TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Ex treuely High-Qual i ty Perforaan. e in Black- and- Whi te Studio 
TV Camerae and Television Tape- Recording Operations. The 
7389B/L is Directly Interchangeable with the 7389, 7389,4. 

and 73898 in all Cameras. 

The 7389B/L is the same as the 73898 except utilizes u stable, 
long- life glass target. 

The stable, long- life, glass target of type 1389B/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 
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 tounderscanning ace signifi-
cantly reduced. The resistance of the 7389B/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 73898/L 

Dos 

1. Allow the 7389B/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 7389B/L's by operating several hours once 

each month. 

6. Determine proper operation point with target voltage ad-
justed to the desired voltage above target cutoff. 

7. Uncap lens before voltage are applied to the 7389B/L. 

Don'ts 

1. Don't force the 73898/1 into its shoulder socket. 
2. Don't operate the 7389B/L without scanning. 
3. Don't operate a 7389BiL 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 gridNo. 6, target, dynodes, and anode duringwarm-up 
or standby operation. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Focusing Method ( Self- focusing)   
Overall Length  
Greatest Diameter ( Excluding side tip) 
Maximum Radius ( Including side tipi  
Weight ( Approx  ) 
Operating Position  
Terminal Connections (See Dimensional Outline): 

7404 

IMAGE-CONVERTER TUBE 

110 MONOVOLTAGE TYPE HAVING -21 RESPONSE 

For use, incombination &Unsuitable optical systems, to viewing 
an objectorspecimen irradiatedwithnear-ultrauiolet radiation 

DATA 

General: 

Spectral Response  S-21 
Wavelength of Maximum Response  4400 t 500 angstroms 
Photocathode. Semitransparent: 

Shape   Circular 
Minimum useful diameter   0.75" 

Fluorescent Screen: 
Shape   Circular 
Minimum useful diameter   0.57" 
Phosphor P20. , Aluminized 
Fluorescence Yellow-Green 
Phosphorescence  Yellow-Green 
Persistence  Medium-Short 

Electrostatic 
2.2E" t 0.05" 
1.35" t 0.03" 

0.75" 

CL- Col lector 

G1-Grid No.1 
(Focusing 
Electrode) 

DIRECTION OF INCIDENT RADIATION: 
PERPENDICULAR TO 

PHOTOCATHODE END OF TUBE 

SCREEN 
G2CL 

R OI  

1  5 oz 
Any 

G2 -Grid No.2 
(Focusing & 
Accelerating 
Electrode) 

K- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

FLUORESCENT-SCREEN VOLTAGE: ° 
Peak instantaneous  13000 max. volts 
Average ( DC). . . . .   12500 max. volts 

AVERAGE PHOTOCATHODE CURRENT 
(Continuous operation) .   0.35 max. ma 

AMBIENT TEMPERATURE   75 mex. °C 

Characteristics: 

At Ambient Temperature of 250 C 

Fluorescent-Screen Voltage ( DCI ° . . . . 12000 volts 
Median Paraxial Magnification Fa,:toiii . 0.75 
Median Conversion Efficiencyt   60100 lumens/watt 
Minimum ResolutionA   25 line pairs 

per mm 

8-59 
ELECTRON TUBE DIVISION 

WINO COWOWNON OF 50511.70. NWINSON. NEW JERSEY 
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7404 

IMAGE-CONVERTER TUBE 

Median Equivalent Screen-Background 

Input at 2537 angstroms*  1 x 10-1 ° watt/cm' 

e For Curves, see front of Cathode-Ray Tube, Storage flaw, & NonoaccOe 
Section. See also Operating Considerations. 

Referred to photocathode. 

• Averaged over any interval of 10 seconds maximum. 

è Defined as the ratio of the linear sloe of the image on the fluorescent 
screen to the linear size of the image on the photocathode. The image 
on the photocathode consists of two parallel lines 0.08 long, each 
located 0.08 from the tube axis. Size Of the image on the fluorescent 
screen is determined by measuring the spacing between the twoparal-

• lel lines. 

I Defined as the quotient of luminous flux output to incident radiant 
flux at 2517 angstroms. 

à The resolution, both horizontally and vertically in a 0,15- inch-
diameter circle centered on the photocathode, is determined with a 
pattern consisting of alternate black and white lines of equal width. 
Any two adjacent lines are designated as a line-pair.. 

w defined as that value of incident radiation required to cause an in-
crease in screen brightness equal to the screen- background brightness. 

OPERATING CONSIDERATIONS 

The curves giving the spectral-energy emission charac-

teristic and the persistence characteristics of phosphor P20 

are located in the front of the Cathode-Ray Tube, Storage 

Tube, & Monoscope Section. Only persistence-characteris-

tic curve A applies to the 7404. 

Subjecting the 7404 to intense incident-radiation levels 

may temporarily decrease the tube's sensitivity even though 

there is no voltage applied. The magnitude and duration of 

thin decrease depend on the length of exposure. Permanent 

damage to the tube may result if it is exposed to radiant 

energy sogreat astocauseexcessiveheatingofthephotocathode. 

Support for the 7404 may be provided at the photocathode 

end by a cushioned arrangement and at the screen end by a 

suitable fixture which will 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 

term.nals. 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 which the 7404 is operated may be 
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 

elimirate all hazards to operating personnel. In the use of 

high-voltage tubes, such as the 7404, it should always be 

B-59 ELECTRON TUBE DIVISION 
1.10 C011.011WEION Of AME111C.A. HARRISON. NEW MOSEY 
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7404 

IMAGE-CONVERTER TUBE 

remembered that high voltage may appea- at normally 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- 2I Response 

located at the front of this Section 
applies to the 7404 

.8-59 LATA 2 

AVERAGE CHARACTERISTIC 

LIGdT INPUT OF 0.01 LUMEN FROM 2870.-K TUNGSTEN 
INCIDENT ON THE PHOTOCATHODE. 

IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 

o 2 4 6 a lO 12 
FLUORESCENT—SCREEN K LOVOLTS 

92C5 —10030 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMTRI,A. HARRISON. NEW 1TRSIP 
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IMAGE-CONVERTER TUBE 
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7404 

IMAGE-CONVERTER TUBE 

DETAIL A 

1‘.«  

NOTE 3 

DETAIL B 

1.210" *«We 

MOTE 1: 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 TU8E. LEADS ARE USED ONLY 

DURING TUBE MANUFACTURE. 

ROTE 3: DEPTH IS MEASURED TO TANGENT ce THE TWO RADII. 

8-59 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMEHICA, HARRISON. NEW lEISEP 
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7412 

PHOTOCONDUCTWE CELL 
CADMIUM-SULFIDE, HEA)-ON TYPE 

DATA 

General: 

Spectral Response  S-15 
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 ( Excluding flexible leads) .   . 1.35" 
Diameter 0  29' 2 0.01" 
Leads, Flexible  2 
Minimum length   1.4" 
Diameter 0  018" t 0.005" 

Operating Position  Any 
Weight ( Approx.) 0  06 oz 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO END OF BULB 

X indicates that the primary characteristic of the element lei thin the 
envelope syebol is designed to vary under the in./quince of light. 

Maximum Ratings, Absolute-Maximum Values: 

VOLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  200 max. volts 

PHOTOCURRENT   1000 max. ma 
POWER DISSIPATION  50 max. mw 
AMBIENT TEMPERATURE  60 max. °C 

Characteristics: 

With dc voltage of 12 volts between termi-
nals and an amblent temperature 01250 C 

Min. Median Max. 

Sensitivity: 
Radiants, at 

5800 àngstroms   1580 - ma/mw 
Luminous" ,   4.5 - amp/lumen 
IlluminatioeS   100 300 800 ma/fc 
Photocurrentà  - 0.1 ma 

Rise   See Curves 
Decay  See Curves 

8-59 ELECTRON TUBE DIVISION DATA 
RADIO COME/MOW Of AMERICA. MAREISON. NEW /EMT 



7412 

PHOTOCONDUCTIVE CELL 

é 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 footcandle. 

L Measured approximately 20 seconds after removal of Incident- illumination 
level of 0.01 footcandle. 

OPERATING CONSIDERATIONS 

The flexible leads 0Fthe7412 are usually 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 will 

break the seals and damage the cell. 

A clone around the glass envelope may be used to hold the 
cel, in position. However, care must be taken in clamping to 

avoid cracking theglass envelopeorintroducing strains in the 

envelope which could lead to eventual breakage. 

The voltage between terminals of the 7412 may be applied 
without regard to polarity. 

The angle of view of the 7412 may be narrowed by the use 

of a hood of the desired length placed in front of the cell. 

lf the source of radiation is some distance from the cell, 

the use of a lens system may be desirable to utilize more 

effectively the available radiation. However, the radiation 

should not be focused onto such a small area that localised 

overheating of the sensitive surface may result with conse-
quent adverse affects on stscharacteristtcs. Exposure of the 

7412 to radiation ( even without voltage applied) so intense 

as to cause excessive heating of the cell may permanently 
damage it. 

For a given illumination, the output current will have 

its highest value when the incident illumination is normal 

(angle of incidence is 900 ) to the face of the cell. For 

smaller angles of incidence, the output current decreases. 

The decrease depends upon several factors including the angle 
of incidence of the illumination, the amount of illumination, 

and the area of sensitive surface illuminated. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cell having S- I5 Response 

is shown at the front of this Section 

8-59 ELECTRON TUBE DIVISION 
RADIO CORIORAIION OF AMERICA. XMINDN, NEW 15155v 
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PHOTOCONDUCTIVE CELL 
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7412 

AVERAGE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870. K. 

AMBIENT TEMPERATURE = 25. 0 
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7412 

TYPICAL RISE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE.25. C 

CURVE 

A 

D 

ILLUMINATION —  FOOTCANDLES 

10 

0.1 
0.01 

Is COLOR TEMPERATURE 21370. K. 
5 SECOND STORAGE IN DARK PRIOR TO EXCITATION. 
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92C 5-9532 

TYPICAL DECAY CHARACTERISTICS 
OF VOLTAGE CURVES ARE INDEPENDENT 

AMBIENT TEMPERATURE=25. C 

CURVE ILLUMINATION —  FOOTCANDLES * 
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7412 

TYPICAL CHARACTERISTICS 

ARE INDEPENDENT 
OF VOLTAGE. 

CURVES 

CURVE ILLUMINATION-
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RESPONSE CHARACTERISTICS 

IOW CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE =25. C 
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7513 

IMAGE ORTHICON 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For color and htéh-gualtly black-and-whlte TV cameras 

DATA 

General: 

Heater. for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct InterelectrodeCapacitance: 
Anode to all other electrodes . 12 pif 

Maximm Target-to-Mesh Spacing. . 0.0008 inch 
Photocathode, Semitransparent: 

Response  S-10 
Wavelength of maximum response. . . . 4500 t 300 angstroms 
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 maximu 

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. 
GrientatiOn of. . Proper orientation is obtalnea when the 

vertical scan is essentially parallel t 

the plane passing through centerof face 

plate and pin 7 of the shoulder base. 

The horizontal and vert ,cal SCelm should 

start at the corner of the raster near 

est pin 6 of the shoulder base  

Focnsing Method  Magnetic 
flection Method  Magnetic 

verall Length  t 0.25" 
realest Diameter of Bulb   3.00" t 0.06" 
minium  Deflecting-Coil Inside Diameter   2-3/8" 
eflecting-Coil Length  5" 
ocusing-Coil Length  10" 
lignment Coil: 
Length  15/16" 
Position on neck. . Centerline 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 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-

tion--Do Not Use 
Pin 4- Internal Connec-

tion--Do Not Use 

e See basing diagram on next page. 

8-59 

Pin 5- Grid Nc.5 

Pin 6 - Target 

Pin 7- Internal Connec-
tion—Dc Not Use 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON NEW JERSEY 

DATA 1 
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IMAGE ORTHICON 

End Base  Smal 1-Shel 1 Di heptal 14-Pin 
(JEDEC Group 5, No. B14-45) 

BOTTOM VIEW 

Pin 1 - Heater 
Pin 2- Grid No.4, 

Field-Mesh Grid 
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 
Pi n 9 - Dynode No.3 
PIn 10- Dynode No.1, 

Grid No.2 
['In 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 

WHITE INDEX LINE 
ON FACE 

NOTE: in the tube symbol, the suppressor grid connected to the cathode, 
and the field—mesh grid connected to grid No.4, are intentionally 
without numbers to avoid upsetting industry practiee of associa— 
ting functional camera control knobs with specific grid numbers. 
For example, beam— focus control is generally associated with knob 
identified as G4 (grid No.4). 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

PHOTOCATHODE: 
Vol tage   
111 umi nat ion  

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 . 5 max. 

GR 1 D-N o. 6 VOLTAGE   -550 max. 
TARGET VOLTAGE: 

Positive val ue  10 max. 
Nega• ive val ue  10 max. 

GRID-No.5 VOLTAGE   150 max. 
GRID-No.4 VOLTAGE   300 max. 
GRID-No.3 VOLTAGE   400 max. 
GRID-No.2 & DYNODE-No.1 VOLTAGE . . .   350 max. 
GR 1 0.Mo. 1 VOLTAGE: 
Negative-bias val ue   125 max. 
Positive-bias val ue   0 max. 

-550 max. vol ts 
50 max. fc 

50 max. °C 

35 min. °C 

oc 
vol ta 

vol ta 
vol ts 
vol ts 
vol ta 
vol ts 
vol ta 

vol ta 
vol ta 

8-59 
ELECTRON TUBE DIVISION 

10010 CORPORATION OF MAEINCA, HARRISON. NEW JERSEY 

DATA 1 
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IMAGE ORTHICON 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect tocathcde 125 max. volts 
Heater positive with respect tocathode 10 max. volts 

ANODE-SUPPLY VOLTAGE *   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

Typical Operating Values: 

Photocathode Voltage ( Image focus)* . • -400 to-54C vo ts 
Grid-No.6 Voltage ( Accelerator)--

Approx. 65% of photocathode voltage . -260 to-350 vo ts 
Target-Cutoff Voltage*  -3 to +1 vo ts 
Grid-No.5 Voltage ( Decelerator l . . .   • 0 to 125 vo ts 
Grid-No.4 Vo'tage ( Beam focus)* • • •   • 140 to 180 vo ts 
Grid-No.3 Voltage°  225 to330 vo ts 
Grid-No.2 & Dynode-No.1 Voltage . . . 300 vo ts 
Grid-No.1 Vo'tage for picture cutoff. -45 to -115 vo ts 
Dynode-No.2 Voltage   600 vo ts 
Dynode-No.3 Voltage   800 vo ts 
Dynode-No.4 Voltage   1000 vo ts 
Dynode-No.5 Voltage   1200 vo ts 
Anode Voltage   1250 vo ts 
Target-Temperature Range  35 to45 oc 
Minimum Peak-to-Peak Blanking Voltage   5 vo ts 
Field Strength at Center 
of Focusing Coil'   75 gausses 

Field Strength of Alignment 
Coil ( Approx  )   0 to3 gausses 

Performance Data: 

With conditions shown under TyPica/ Operating 
Values and with picture highlights at the 
"knee' of the light- transfer characteristic 

Min. Average Max. 

Cathode Radiant Sensitivity 
at 4500 angstroms   - 0.028 - 

Anode Current (DC)  _ 30 µa 
Signal-Output Current 

(Peak to Peak)  5 - 38 µa 
Ratio of Peak-to-Peak High-

light Vioeo-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   40:1 55:1 

Photocathode Illumination 
at 2870° K Required to 
Reach " Knee" of Light-
Transfer Characteristic . . - 0.028 0.04 fc 

Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area 
white)**  "8 35 - % 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, NAR•ISON, NEW JERSEY 
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IMAGE ORTHICON 

• 

• 

• • 

Ratio of dynode voltages is shown under Typical °Paroling atues. 

Direction of current should be such that a north- seeking pole in 
attracted to the image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coll. 

Normal setting of target voltage in A2 volts from target cutoff. 
The target supply voltage should be adjustable from -1 to 65 volts. 

Adjust to give the most uniformly shaded picture near OffliMUM signal. 

Within this range, the actual focusing- voltage value will not differ 
by more than 2s from that for any other ( Ube when all other operating 
conditions are held constant, i.e.. when different tubes are operated 
in the same camera with the same deflecting yoke, with fixed focus-
ing-fleld current, with grid-No.6 voltage at a fixed percentage of 
the photocathode voltage, and with all other voltages held constant. 

measured with amplifier having flat frequency response. 

OPERATING CONSIDERATIONS 

The operating positton 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 recommended that the tube never be operated 
In o 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 200 with the vertical. 

Resolution in excess of 500 lines at the center of the 
picture can be produced by the 7513. 

To utilize the resolution capability of the 7513 in 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 S- I0 Response 

is shown at the front of this Section 

8-59 ELECTRON TUBE onasior4 
10010 COEPOIATION Of AME•ICA, MORISON. NEW MEE,' 
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IMAGE ORTHICON 

r-3.062.04"—.1 ez.02' 
DIA. I  f'" -.015'  

2.56" 
t.oef 

11 I 
.425" 
±.025' 

.040" 
±-zoz" 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

1520" 

±.ze 

zoo' Loa' 

SMALL-SHELL 
DIHEPTAL 

14- PIN BASE 
JEDEC GROUP 5, 
N2 B14-45 

2.500-DIA. 

38.5"± 

ENLARGED BOTTOM VIEW  

.093t .003" 
DIA. 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315"R.MIN. 

1.165"R.MAX. 

"43' 

SEE NOTE I „5"MIN. 

NOWT 1: DOTTED AREAIS 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..50" t0.001". ALL HOLES 
HAVEDEPTHOF0.265"10.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45a TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51 °26' t 5' ONCIRCLEDIAM-
ETER OF 2.500" ± 0..001". 

b. SEVEN STOPSHAVINGHEIGHTOF 
0.187 . t 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREASOFBASE. 

C. RIM EXTENDING OUT AMINIMUM 
OF 0.125" FROM2.8i2" DIAM-
ETER AND HAVING HEIGHT OF 
0.126" t 0.001". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" t 0.00I'' . 

92CM-10154RI 

8-59 ELECTRON TUBE DIVISION 
RADIO COEPOEATION Of AMEINCA. MONSON. NEW lint,. 

CE -10154R1 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 

FOR SMALL-AREA HIGHLIGHTS. 
100- ILLUMINATION: TUNGSTEN LIGHT, DAYLIGHT 

e OR WHITE FLUORESCENT. 

2 4 6 6 2 4 6 6 2 4 6 6 2 4 6 6 

0.0001 0.001 0.01 01 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE — FOOTCANDLES 

92CS - 10152 

ELECTRON TUBE DIVISION 
RADIO CO”ORATION OF AAEFRICA, HARRISON, NEW JERSEY 
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Image Orthicon 
LONG- LIFE TARGET MAGNETIC DEFLECTION 
MAGNETIC FOCUS PRECISION CONSTRUCTION TYPE 

For Studio Pickup with Color and High-Quality 
Black-and-WhiteTVCameras. The7513/LisDirectly 
Interchangeable with the 7513 in All Cameras. 

The 7513/L is the same as the 7513 exzett utilizes a longer 
life non-deteriorating glass target. 

The sturdy, long-life, non-deteriorating, glass :arget 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 ta-get material is elec-
tron c rather than ionic as in ordinary glass targets, the 
elec'rical characteristics of the target, such as ,iecondary 
emission anc resistivity, are essertially constant and sensi-
tivity of the 7513/L is stable thrcughout life. 

ather important advantages of th's target are that the 
undesirable characteristics of scene retention or " sticking 
picture" and raster " burn- in" due to underscanning are signifi-
cantiy 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. 

e 

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 75131_ within operating range. 

3. Make .. ure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Corditior 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. 

7. Uncap lens before voltages are applied to the 7513/L. 

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 sr' 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, dyrodes, and anode during 
warm-up or standby operation. 

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

le SEMIGONDUCTIVE TARGET. E- ID 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 AGA Exposure Index of 20,000. 

DATA 

General: 

Heater, for Unipotential 
Catnode: 
Vol age ( AC or DC) 6  3 ±10% volts 
Current at 5.3 volts 0  6 amp 

Direct Interelectrode 
Capscitance: 
Anode to all other electrodes . . . 12 pf 

Spectral Response   S-10 
Wavelength of Maximum Response  4500±300 angqtroms 
Photocathode, Senitransparent: 
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 adju,ted so that its maximum 
diagonal does not exceed the specified value. The 

correseonding electron : mage on the target shculd have 

a size such that the tornera of the rectangle just 

touch the target ring. 

aientat:on of. . Proper orieltation is obtained when 

the vertical scan is essentially parallel to the plane 

passing through center of fazeplate and pin 7 of the 

shoulder base. 

Focusing Method   Malnetic 
Deflection Method   MaTietic 
Overall Length  15  20" ± 0.25" 
Greatest Diameter of Bulb  3  00"±0.06" 
Minimum Deflecting-Coil Inside Diameter   >-3/8" 
Deflecting Coil   Cleveland Electronics, 

Part No.0Y-la, or equivalent 
Deflecting-Coil Length  5" 
Focusing Coil   Cleveland Electronics, 

Part No.OF-2a, or equivalent 
Focusing-Coil Length    10" 
Alignment Coil  21eveland Electronics, 

Part No.0A-3A, or equivalent 
Alignment-Coil Length     15/16" 
Photc.cathode Distance Inside End of FocJsing 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-dase end up nor in any 

other position where the axis of tie tube with the base 

up makes an angle of less than 20 0 with the vertical. 
(Approx  )  1 lb 6 oz 

Ce13 RADIO CORPORATION OF AMERICA 
1101k, Electroric Components and Devices Harrison. N 1 9-63 
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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. B14-45) 
BOTTOM VIEW 

Fin 1- Heater 
Fin 2- Grid No.4 
Pin 3— Grid No.3 
Pin 4- Do Not Use 
Rin 5- Dynode No.2 
Pin 6- Dynode No.4 
Fin 7- Anode 
Pin 8- Dynode No.5 
P'n 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11- Do Not Use 
P'n 12- Grid No.1 
Pin 13- Cathode 
P n 14- Heater 

Pin 5- Grid No.5 
Pin 6 - Ta rget 
Pin 7- Do Not Use 

DIRECTION OF LIGHT , 
PERPENDICULAR TO 
LARGE END OF TUBE 

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. 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 
TAN'ET VOLTAGE: 

Positive value   10 max. volts 
Negative value   10 max. volts 

GRID-No.5 VOLTAGE  150 max. volts 
GRIV-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 

VOLTAGE PER MULTIPLIER STAGE   350 max. volts 
ANOOE-SUPPLY VOLTAGE'  1350 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

125 max. volts 
Heater positive with 41110 

respect to cathode   

respect to cathode   10 max. volts 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.1. 
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Typical Operaeing 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 Voltageg  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-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 Alignment 

Coil   0 to 3 gausses 

Performance Data: 

With conditions shown under TyYzcaL Operating Values 
and with camera lens set to bring the Picture 
highlights one stop above the "knee" of the accom— 
panying Basic Light— Transfer—Characteristic Curve 

Mtn. Typ. Max. 

Cathode Radiant Sensitivity 
at 4500 argstroms  - 0.033 - a/w 

Luminous Sensitivity   40 65 - µa/lm 
Anode Current (DC)   - 30 - ma 
Signal-OutpLt Current 

(Peak to Peak)   4 6 10 ma 
Ratio of Peak-to-Peak 

Highlight Video-Signal 
Current to RMS Noise 
Current for Bandwidth 
of 4.5 Mc  - 32:1 - 

Photocathode Illumination 
at 2870° W 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( j   - 65 - % 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 9-63 
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a 
Made by Cleveland Electronics Inc., 1974 East 61st Street, Cleveland, 
Chin. 

Mule by Cinch Manufacturing Company. 1026 South Homan Avenue, Chicago 24, 
illinois. 

C Cynode voltage values are shown under fypicat Operating Values. 
d 

With 76296 operated in properly adjusted RCA Tx-3I camera. 

e Adjust for best focus. 

Normal setting of target voltage is . 2 volts from target ceoff. The 
target supply voltage should be adjustable from —3 to 5 volts. 

g Adjust to give the most uniformly shaded picture near maximum signal. 

Eirection of current should be such that a north— seeking pole is 
attracted to the image end of the focusing coil, with indicator 
19cated outside of and at the image end of the focusing coil. 

J pleasured with amplifier having flat frequency response. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S— I0 RESPONSE 

is shown at front of this Section 

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

• 

..015 
DIA. I  1.135 -.025 

-f 
2.56 
±.12 

U 
.425 
4.025 

.040 
4.002 DIAL 

6 PINS 

JUMBO 
AN 

7- PIN BASE 

15.20 

±.25 

2,00 5.06 
DIA. 

BASE 
JEDEC GROUPS, 

No 814-45 

92CM-8293R3 

DIMENSIONS IN INCHES 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315 R.MIN. 

1.185 R.MAX. 

-/ 

SEE NOTE I 

.25*43' 

.5 MIN. 

NOTE I: DOTTED AREA PS FLAT OR 

EX -ENDS TOWARC DI HFPTAL-BASE 
ENO OF TUBE BY O. OSO" MAX. 

ANNULAR BASE GAUGE 

Angular variations betwetripins 

as wt11 aseccentricity of neck 

cylinder with respect tophoto-

cathode cylinder are htld to 

tolerances such that pins and 

neck cylinder will fit flat-

plate gauge with: 

a. Six holes havingdiameter of 

0.065" t 0.001" and one hole 

having diameter of 0.150" t 

0..001". All holes havytdepth 

of 0.265" t 0.001". The six 

0.065" holes are enlarged by 
45° taper to depth tf6.047". 

All holes are spaced at 
angles of 51 °26' t 5' on 

circle diameter of 2.500" t 
C.001". 

b. Seven stopshaving he'ght of 
C. 187" t 0.001", centered 

between pin holes, fo bear 

against flat areas of base. 

c. tim extending out a minimum 

of C.I25" from 2.812" diam-

eter and having might of 

6.126" t 0.001". 

d. Neck-cylinder clearance hole 

baying diameter of 2.200" t 
0 .001". 

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

8 
6,  

4 

4 

0.1  
2 4 6 8 4 6 8 2 4 6 8 2 46 

0.00001 0 0001 0 001 001 0 I 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE— FOOTCANDLES 
92C S-12066 

a 
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Vidicon 

For Industrial TV Applications 
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: 
Target to all other electrodes. . 3.1 µµf 

Spectral Response  S-18 
Wavelength of Maximum Response. . . 4500+500-300 au, 2t t1 nl 
Radiant Sensitivity at 4500 angstroms. 0.08 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image (4 x 3 
aspect ratio) 0  625" 

Orientation of quality rectangle—Proper orientation is 

obtained when the horizontal scan is essentially parallel to 
the plane passing through the tube axis and short index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.250" ± 0.063" 
Greatest Diameter   1.125" ± 0.010" 
Weight ( Approx  1  2 oz 
Operating Pasition  Any 
Bulb T8 
Socket Cinch No.54A18088, or equ.valent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- Internal Con-

nection--
Do No: Use 

Pin 4- Sane as Pin 3 
Pin 5 - Gr'cl No.2 
Pin 6-Grid No.4, 

Grid 40.3 

SNORT 
MCC% 
PM 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Index Pin -

Sanie as 
Pir 3 

Maximum Ratings, Absolute—Maxtmum Values: 

For scanned area of 1/2." x 3/8" 

GRID-No.3 6 GRID-No.4 VOLTAGE  750 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 HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . 125 max. volts 
Heater positive with respect to cathode. . 10 max. volts 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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_ 7697 

PEAK TARGET CURRENTa  0.6 max. µa 
FACEPLATE: 

Illumination  500 max. fc 
Temperature   71 max. °C 

lip 

Typical Operation: 

For scanned area of 112" x 3/8" and 
faceplate temperature of 3Q0 to35° C 

Grid-No.4 ( Decelerator) & Grid-No.3 
(Beam-Focus-Electrodeb) Voltage . . . 200a to 300 volts 

Grid-No.2 ( Accelerator) Voltage . . . .  gille 300 volts 
Grid-No.1 Voltage for picture cutoffd . -45 to -100 volts 
Average "Gamma" of Transfer 

Characteristic for signal-output 
current between 0.05 µa and 0.2 µa . . 0.55 

Target Voltage to produce 0.02 pa 
dark current: 
Maximum   30 volts • Typical   25 volts 

Minimum Peak-to-Peak Blanking Voltage: 
When applied to grid No.1   30 volts 
When applied to cathode   10 volts 

Field Strength at center of focusing 
coil (Approx  )   40 gausses 

Field Strength of Adjustable 
Alignment Coil «   Oto4 gausses 

Maximum-sens ItzvIty oPerat:on 

Faceplate Illumination ( Highlight). . . 0.5 fc 
Target Voltage   35 to 70 volts 
Dark Current    0.2 µa 
Signal—Output Current:h 

Typical   0.2 ma 

a Video amplifiers must be designed properly to handle target currents of 
this magnitude to avoid amplifier overload or picture distortion. 

beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gausses. 

C Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid No.4 and 
grid No.3 should be operated above 250 volts. 

d with no blanking voltage on grid No.1. 

e The alignment coil should be located on the tube so that its center is 
a: a distance of 3-11/16 inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

f The target voltage for each 7697 must be adjusted to that value which 
gives the desired operating dark current. 

g The deflecting circuits must provide extremely linear scanning for 
good black- level reproduction. Dark-current signal is proportional 
tc the scanning velocity. Any change in scanning velocity produces a 
black—level error indirect proportionto the change in scanning velocity. 

h Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

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



7697 

FACEPLATE .050"-1 

/17  TARGET 
FLANGE   IsEE NOTE) 

6.250" 
±.063" 

.--1.met.oso" 
DIA. 

.MALL— BUTTON 
DITETRAR 
6— PIN BASE 

JEDEC N2E8-11 

92C5-10844RI 

NOTE: THE TARGET CONNECTOR MLNT BE CAPABLE 0= 

MAKING CONTACT AT ANY POINT ON TARGET FLANGE. 

RADIO CORPORATION OF AMERICA 
Electror Tube Division Harrison, N. J. 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
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7735A  

Vidicon 

MAGNETIC FOCUS I" - DIAMETER MAGNETIC. DEFLECTION 

For Use- Scene Pickup with Calor or Black- and 4hite 
TV Cameras in Industrial Closed-CL ,CULt .Sys terns. The 
77353 Ls Untlaterally Interchangeable with Type 7735. 

GENERAL 

Heater, for Unipotential Cathode 
I '   6.3 a 10% V 

. 0.6 A 
Direct lnterelectrode Capacitancee 

- olher ele._.trodes   4.6 pF 
Spectral Response  See Accompanying Curve 
Photoconductive Layer  0.62 in 

, A-G1 diagonal of rectangular 
: Jsoect ratIol b 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   6.25 ± 0.25 in 
Greatest Diameter  1.125 t 0.010 in 
Operating Position   Any 
Weight ( Approx.)   2 oz 
Bulb   T8 
Focusing Coil  Cleveland Electronics" No.VF-I15-5, 

or equivalent 
Deflecting Yoke Cleveland Electronics" No.VY-111-3, 

or equivalent 
Alignment Coil  Cleveland Electronics" No.VA-118,-.-

or equivalent 
Socket  Cinche No.54A18088, or equivalent 
Base Srall-Button Ditetrar 8- Pin, ( JEDEC No.E8-II) 
Basing Designation for BOTTOM VIEW  8HM 

TARGET 
Ic 02 

H SHORT H 
PIN 
IC 

DIRECTION OF UGHT: 
INTO FACE END OF TUBE 

03 

MAXIMUM RATINGS, ABSOLUTE—MAXIMUM VALUES 

,canncd iriso 1 x 8" 

Grid-No.38 Grid-No.4 Voltage   750 V 
Grid-No.2 Voltage  750 V 

Oft RADIO CORPORATION OF AMERICA 
*jfr Electronic Components and Devices Harrison, N. 



7735A 

Grid-No.I Voltage 
Negative bias value  300 V 
Positive bias value  0 V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode  125 V 
Heater positive with respect to cathode  JO V 

Target Voltage   100 V 
Dark Current 0  25 ,A 
Peak Target Current 0  55 4A 
Faceplate 

Illumination   1000 fc 
Temperature  71 oc 

TYPICAL OPERATION 

For scanned area of 1/2" s 3/8" 
Faceplate temperature of 30 to 35°C 

Grid-No.4 ( Decelerator) & Grid-No.3 
(Beam- Focus Electrode) Voltage 250" to 300 V 

Grid-No.2 ( Accelerator) Voltage  300 V 
Grid-No.I Voltage for Picture Cutoffj. . .   -45 to - 100 V 
Average " Gamma" of Transfer Characteristic   0.65 

, Signal-output current between0.02 Aa&O.2µa 
Visual Equivalent Signal-to-Noise 

Ratio ( Approx.)"   300:1 
' -. Lag" 
' M,ximum value  20 %. 

Typical value  15 % 
Minimum Peak-to-Peak Blanking Voltage 

When applied to grid No  ;   75 V 
When c,pnlied to cathode  20 V 

Field Strength at Center of Focusing 
Coil ( Approx.)   40 G 

Field Strength of Adjustable Alignment 
OotIn  0 to 4 G 

Mastenum-senstttutty operatton--0.1 footcandleonfaceplate 

Faceplate Illumination ( Highlight)   0.1 fc 
-.Target Voltage , 35 to 70 V 

Dark Current'  0.2 mA 
Signal-Output Currents 

O. 14 µA 

Intermediate- sensitivity operatton--0.5 footcandle on footplate 

Faceplate Illumination ( Highlight)   0.5 fc 
Target VoltageP ,g  30 to 60 V 
Dark Current'  0.1 mA 
Signal-Output Currents 
),1) .c .1   0.27 mA 

Average- sensitivity operation-- 1 footcandle on faceplate 

Faceplate Illumination ( Highlight)   1 fc 
Target Voltageg.g  20 to 40 V 
Dark Current'  0.02 ,A 
Signal-Output Current' 

0.2 “A 
0.15 mA 

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



7735A 

à This capacitance, which effectively is the output impedance ol the 7735A, 
is increased when the tube is mounted in the deflecting- yoke and 
focusing- coil assembly. The eee i s tive component uf the output impedance 
is in the order of 100 megohma. 

h Orientation of quality rectangle-- Proper orientation is olizaised when 
the horizontal scan is essentially parallel to the straignt oides of 
the masked portions of the faceplate. The straight sides are parallel 
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. 

e Made by Cleveland Electronics Inc., 1974 Ea, 6Ist St., Cleveland. Ohio. 

d The components are chosen toprovide tube yperetion with minimum beam-
landing error. 

e % de by Cinch Manufacturing Corporation, 1026 S. Homan Aye., Chicago 24, 
Illinois. 

Vtliiirm:rti!lid:U.om:: tuibcr2PIrgeirp=l loyad 'erhPri"cilt:ree !:o;Wor ts of 

g Beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustabie over indicated range, and a focusing roil having 
an average field strength of 40 gauss. 

k Definition, focus uniformity, and picture quality decree., with de-
c ssss ing grid-No.4 and grid-No.3 voltage. In general, gr.d No.4 and 
grid No.3 should be operated above 250 volis. 

j With no blanking voltage on grid No.l. 

k Measured with high- gain, low- noise, cascodeÀnput-type amplifier having 
bandwidth of 5 Mc and a peak signal- output ,urrent of 0.35 microampere. 
Because the noise in such a system is predominately of the hie- frequency 
type, the visual equivalent signal- to- nail's ratio in taken as the ratio 
of the highlight video- signal current to rns noise current, multiplied 
by a factor of 3. 

▪ 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. 

▪ The alignment coil should be located on the tube so that its center is 
at a distance of 3-11/16 inches from thc face of the ttbe, and be 
positioned so that its axis is coincident with the axis of tie tube. 
the deflecting yoke, and the focuaing coil. 

P The target voltage for each 7735A must be adjusted to the value which 
gives the desired operating dark current. 

g Indicated range for each type of service serves only to illostrate the 
operating target- voltage range normally encountered. 

The deflecting circuits must provide extremely linear acanning for good 
block- level reproduction. Dark- current signal is proportional to the 
scanning velocity. Any chango is scanning velocity produces a black-
level error in direct proportion to the change in ncanning velocity. 

8 Defined as the component of the highlight target current aftmr rhe dark. 
current component has been subtracted. 

OPERATING CONSIDERATIONS 

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 be provided as 

part of the focusing- coil design. 

The deflecting yoke and focusing coil used with the 7735A 

are designed to cause the scanning beam to land perpendicularly 

to the target at all points of the slkanned area with minimum 

beam- landing error and resultant superior uniformity of sensi-

tivity and focus over the scanned area. The recommended 

location of these components is shown in Recommended Location 

and Length of Deflecting, Focusing, and Alignment Components. 

e RADIO CORPORATION OF AMERICA 
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7735A 

—DIMENSIONAL OUTLINE 

1.125 .835-  
±.010 ±.035  
DIA. *  

FACEPLATE 
Î.050 

6.25 
±.25 

MASKED PORTION 
OF FACE 

OPTIONAL 
(SEE NOTE I) 

METAL 
TARGET 
FLANGE 

( SEE NOTE 2 ) 

1.020 
—•035 

DIA 

-- BASE 
JEDEC N2E8-11 

92CS — 13156 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short pin. 

Note 2: Target contact flange in the form of a metal ring en-
circling the tube and having the indicated diameter may be lo-
cated along the tube axis in any part of or all of the space be-
tween the dashed lines. 

—11.-Indlcates a change. 

DATA RADIO CORPORATION OF AMERICA 
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SCHEMATIC ARRANGEMENT 

• 

• 

• 

• 

• 

• 

rTARGET CONNECTION 
FOCUSING COIL 

ge:liiegieniegfe eigee 

eeMee",? 

"-ALIGNMENT COIL 

"-GRID N•2 

GRID Nti 

/ 7 - CATHODE 

I 

>  

GRID N•3 

‘-GRID Nt 4 

TARGET 
 - GLASS FACEPLATE 

HORIZONTAL AND VERTICAL 
DEFLECTING COILS 

92CS - 10681R1 

RECOMMENDED LOCATION AND LENGTH OF 
DEFLECTING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam- landing error 

2 

«;:inkkk«effle 

FOCUSING COIL 

ALIGNMENT 
CCIL 

veee.›Me«ffleeeg 

I- 2 i 

3 F6-

DIMENSIONS IN INCHES 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-II900 

(eillet RADIO CORPORATION OF AMERICA 
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7735A 

Typical Light Transfer Characteristics 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER . 1 / 2" x 3/8" 

FACEPLATE TEMPERATURE.30° C APPROX. 
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7735A  

rypical Spectral Sensitivity Characteristic 

• 

• 

• 

• 

• 

• 

FOR EQUAL VALUES OF SIGNAL -OUTPUT 
CURRENT AT ALL WAVELENGTHS. .r7 
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7735A 

Typical Persistence Characteristics 

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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7735A 

Dark Current Range 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= /2 x /8' 
FACEPLATE TEMPERATURE = 30* C APPROX 

r: 
U
R
N
 E
 N
T
 
-
M
I
C
R
O
A
M
P
E
R
I
 

I
»
 
•
 

N
 
 

uuiiiuiiriunuiu 
4 6 6 10 

TARGET VOLTS 

4 to, 

92C5-10684RI 

Typical Characteristic 

H
I
G
H
L
I
G
H
T
 

I L
L
U
M
I
N
A
T
 I
O
N
 
-
 F
O
C
I
T
C
A
N
D
L
E
S
 

• 

ILLUMINATION: 287O K INCANDESCENT. 
HIGHLIGHT SIGNAL- OUTPUT MICROAMPERES 40.2 „ 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER41/2 x3/8 
FACEPLATE TEMPERATURE=30. C APPROX. 
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7735B 

Vidicon 
MAGNETIC FOCUS 1" -* DIAMETER MAGNETIC DEFLECTION 

For Live-Scene Pickup unthColor or Black- and 'Mite TV Cameras 
in Broadcast, Industrial, and Closed- Circuit Systems. The 
773581sUnilaterally Interchangeab.e with Types 7735 & 7735,4. 

GENERAL 

Heater, for Unipotential Cathode 
Voltage IC o- DC) 6  3 ± 10% V 
Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitancea 
Target to all other electrodes   4.6 pF 

Spectral Response  See Accompany.ng Curve 
Photoconductive Layer 0  62 in 
Maximum usefp diagonal of fectangular 
image ( 4 v3 aspect ratic)p 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 
Greatest Diameter 
Operating Pcsition   Any 
Weight ( Approx.)   2 oz 
Bulb   T8 
Focusing Coil  Cleveland E:ectronicsa ,d No. VF-I15-5, 

or equivalent 
Deflecting Yoke Cleveland Electronicsa'a No.VY-III-3. 

or equivalent 
Alignment Coil  Cleveland Electronicsc ,a No.VA-II8, 

or equivalent 
Socket  Cinche No.54A18088, or equivalent 
Base  Small-Button Ditetrar 8-Pin, ( JEDEC No. Es-Il) 
Basing Designation for BOTTOM VIEW   8HM 

TARGET 
Pin 1- Heater ICG2 
Pin 2- Grid No.1 
Pin 3- Do Not Use 
Pin 4- Do Not Use 
Pin 5- Grid No.2 
Pin 6 - Grids P0.3 and No.4 
Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Pi n - Make No Connect i on 

IC 

Gi 

  6.25 0.25 in 
1.125 t 0.010 in 

H SHORT H 
PIN 
IC 

DIRECTION OF UGH-7: 
INTO FACE END OF TUBE 

03 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1, 2' z 3 8' 

Grid-No.3 & Grid-No.4 Voltage  1000 V 
Grid-No.2 Voltage  1000 V 

RADIO CORPORATION OF AMERICA 
Electronic Comprenents and Devices Morrison, N. J. 
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7735B 

Grid-No.I Voltage 
Negative bias valu ,   300 V 
Positive bias value  0 V 

110 Peak Heater-Cathode Voltage 
Heater negative with respect to cathode  125 V 
Heater positive with respect to cathode  10 V 

Target Voltage   100 V 
Dark Current   0.25 ,A 
Peak Target Current f   0.55 ,A 
Faceplate 

Wum,riation   1000 fc 410 
remperature  71 °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 
Faceplate temperature of 30° to 35°C 

Low- High 
Voltage Voltage 

Operation Operation 

Grid-Not! ( Decelerator) & 
Grid-No.3 ( Beam- Focus 
Electrode) Voltage  250to 3009 750 V 

Grid-No.2(Accelerator) Voltage  300 300 V 
Grid-No.I VoltageforPicture 
Cutoffh   -45 to - 100 - 45 to - 100 V 

Average " Gamma"ofTransfer 
Characteristic  0.65 0.65 
Signal-output current be-
tween 0.02 µA&0.2 µA 

Visual Equivalent Signal- to-
Noise Ratio ( Approx.)J. . . 300:1 300:1 
Lagk 
Maximum value  28 28 % 
Typica' value  23 23 % 

141m imam Peak-to- Peak 
Blanking Voltage 
When applied to grid No.1 . . 75 ' 75 V 
When applied to cathode. . . 20 20 V 111 

Limiting Resolution at Center 
of Picture 
Typical value  750 900 TV 
Minimum value  750 t Lines 

Amplitude Response to a 
400 TV Line Square-Wave 
Test Pattern   35 50 % III At •.,,,, n' pl tur, 
Field Strength at Center of 
Focusing Coi 1m  53 68 G 

Peak Deflecting-Coil Current 
Horizontal   185 375 mA 
Vertical   25 43 mA 

Field Strength of Adjustable 
Alignment Coil   0 to 4 0 to 4 G Ill> 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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High- sensitivity operation-.-- O.5 foocandle cc faceplate 

Low- High-
Voltage Voltage 

Operation Operation 
Faceplate Illumination ( Highlight) 0.5 
Target Voltagel.P  30to60 
Dark Currentq  0.10 
Signal-Output Currentr 

Typical   0.27 

Average- sensitivity operation— L.) footrandle on faceplate 

Faceplate Illumination ( Highlight) 1.0 - fc 
Target Voltagee ,P  20 to 40 - V 
Dark Currentq  0.025 41 
Signal-Output Currentr 

Typical   0.275 MA 
Minimum  0.265 µA 

High-Light Level Operation-40 footeandles on faceplate 

Faceplate Illumination ( Highlight) 10 fc 
Target Voltagen ,P   10 to 22 V 
Dark Currentq   0.005 mA 
Signal-Output Current" 

Typical   0.3 mA 

fc 
V 

pA 

pA 

a This capacitance, which effectively is the output impedance of the 7735B, 
i • increased when the tube it mounted in the deflecting- yoke arcl 
focusing- coil assembly. The resistive component of the output impedance 
is in the order of 100 megoloss 

Orientation of quality rectangle is obtained when the horizontal scan 
io essentially parallel to the straight aide:. of the masked portions of 
the faceplate. The straight sides are parallel to the plane paeising 
through the tube axis and short pin. The masking la for orientation 
only and dose not define the proper scanned area of the photoconductive 
layer. 

C Made by Clevoland Electronics Inc., 1974 East6lia. St., Cleveland. Ohio. 

d These components are chosen to provide tube operetion witF minimou beam-
landing error. 

C Made by Cinch Manefacturing Corporation, 10265. Homan Ave., Chicugo 24, 
Illinois. 

Video amplifiers suai be deis ned ch ta magnitude to avoid amplilier 1= 1:d tizorhilrcl!rir 'UT:LWr*n" Of 

g Definition, focusuniformity, andpicturequalitydecrease with derreaeing 
grid-No.4 and grid- No.) voltage. In general, grid-No.4 end grid-No.3 
should be operated above 250 volts. 

h With no blanking voltage on grid No.l. 

j Measured with high- gain, low- noise, cascade- input- type amplifier having 
bandwidth of 5 Mc/a and speak signal- output torrent of 0.35 microampere. 
Because the noise in such a system is predominately of the high- frequency 
type, the visual equivalent signal-to-noise ratio is taken :is the raMo 
of the highlight video- signal current ta rms noise current, multiplied 
by a factor of 3. 

Defined as the per cent of initial value of signal- output courent 1/20 
second after illumination is removed. Values shown are for iiiitial 
signal- output current of 0.3 microampere and a dark current of 0.025 
microampere. 

M The polarity of the focusing coil should be such that • north- seeking 
pole is attracted to the image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 
The target voltage for each 77358 must be avjusted to the value which 
gives the desired operating signal current. 

P Indicated range for each type of  ly to illustrate the 
operating target- voltage range normally encountered. 
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q The deflecting circuits must provide extremely linear scanning for good 
black- level reproduction. Dark- current signal is proportional to the 
canning velocity. Any change is scanning velocity produces a black-

level error in direct proportion to the change in scanning velocity. 
Defined as the component of the highlight target current after the dark-
ocrent component has been subtracted. 

OPERATING CONSIDERATIONS 

Target connection is made by a suitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. 

Faceplate- temperature should not exceed 71°C ( 160°F), 
either during operation or storage of the 77393. Operation 
with a faceplate temperature in the range from about 25° to 
35°C ( 77° to 95°F) is recommended. 

Provisions should also be made in the camera installation 
to hold the faceplate temperature of the 77356 at a steady 
value within the recommended range. Dark current increases 
with increasing temperature. Itis highly desirable cooperate 
the 7735B at a steady temperature to maintain dark current at 
a preselected value. This mode of operation ensures both 
optimum and stable day-to-day performance. If such provisions 
cannot be made, changes in target voltage may be required from 
time to time to maintain the desired picture quality. 

As shown under Uncompensated Horizontal Square- Wave 

Response, a substantial increase in both limiting resolution 
and amplitude responseofthe7735Rmaybe obtained by increasing 
the operating voltages on grid No.4 and grid No.3. The 
focusing- coil field strength must be increased and more 
deflecting power is required at higher electrode voltages as 
indicated under Typical Operation and Performance Data. 

Operation at higher electrode voltages may introduce 
additional beam-landingerrorsthatmaybe partially compensated 
far by repositioning the deflecting components. Full comport-
sation may require the application of a modulating voltage of 

suitable waveform, at both horizontal and vertical scan rates, 
to the cathode, grid No.1, and grid No.2 of the 7735B. 

Dos and Don'ts on Use of RCA-7735R 

Dos 

I. Adjust camera scanning to utilize maximum useful area of 
photoconductive layer. 

2. Orient the vidicon so that horizontal scan is essentially 
parallel to the planepassing through tube axis and short pin. 

3. Align electron beam. 

4. With lens capped, adjust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible raster pattern of photoconductive layer 
with new scan by reorienting the vidicon as required. 

6. Use only sufficient beam current to bring out picture high-
hts  

DATA 2 RADIO CORPORATION OF AMERICA 
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7. Open lens iris or increase the scene illumination to obtain 
the " snappiest" picture without noticeable smear from moving 
objects. Target voltage should be reduced if light ou the tube 
and'or resultant signal is excessive. 

8. Always cap lens when transporting camera ( see "Don'ts" 5). 

Don'ts 

I. Don't underscan the photoconductive layer. 

2. Don't change camera size and centering controls once the 
scanned area of photoconductive layer has been properly 
positioned. 

3. Don't rotate vidicon from its original operating position 
in deflecting yoke. 

4. Don't turn beam of vidicon on without normal scanning or 
remove scanning before beamof vidicon is turned off. 

5. DON'T ALLOW IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 

OF ILLUMINATION TO BE FOCUSED ON PHOTOCONDUCTIVE LAYER AT ANY 
TIME. 

SPURIOUS SIGNAL TEST 

  4  

12LS-1064 

This tent is performed using a uniformly diffused white test 

pattern that is separated into two zones as shown above. The 
7735B is operated under the conditions ,pecified under Typical 
Operation and Performance Data with the lens adjusted to provide 
a target current of0.3 microampere. The 7735B is adjusted to 
provide maximum picture resolution. Spurious signals are evalu. 
ated by size which is represented by equivalent numbers of raster 
lines in a 525 TV line system. Allowable spot size for each zone 
is shown in Table I. To be classified as a spot, a contrast 
ratio of 1.5:1 must exist for white spots and 2:1 for black 
spots. Smudges. streaks, or mottled andgrainy background must 
have a contrast ratio of 1.51 to constitute a reject item. 
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TABLE I (For- s,anned area of 1 2" x 3/8") 

Equivalent Number 
of Raster Lines 

ZONE l 
Allowed Spots 

ZONE 2 
Allowed Spots 

Over 3 0 n 

3 but not including 1 1 2 

1 or less footnote s footnote s 

Minimum separation between any 2 spots greater than 1 raster 
line is limited to 16 raster lines. 

s Spots of thin sine are allowed unless concentration causes a smudged appearance. 

DIMENSIONAL OUTLINE 

1.125 .835 
±.010 ±.035 
DIA. *  

6.25 

92C5-9494R5 

.175 

FACEPLATE 
{.050 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

METAL 
TARGET 
FLANGE 

20 +.030 
-.035 

DIA 

BASE 
JEDEC No. I 

DIMENSIONS IN INCHES 

Note: Straight sides of masked portions are parallel to the plane 
passing through tube axis and short pin. 
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e 

• 

• 

• 

RECOMMENDED LOCATION AND LENGTH OF 
DEFLECTING, FOCUSING, AND ALIGNMENT COMPONENTS 

To Obtain minimum beam- landing error 

2 

›fflefflgeeen 

;555M555555:« 
e.eee 

FOCUSING COIL 
(SEE NOTE) 

ALIGNMENT 
COIL 

'eeeeeeleeeelVendeei; 

4 
3  I  21 

2 

 3116 

;iggge 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-11900R1 

DIMENSIONS IN INCHES 

Note: Croon- Hatching indicates wound position of focuuing coil. 

Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTIVE LAiuiiiiiii' YER • I/2 "a 3/8" FACEPLATE TEMPERATURE 30' C APPROX. 
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Light Transfer Characteristics 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER•1/2"X 3/8" 
FACE PLATE TEMPERATURE • 30 °C APPROXIMATE. 
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Typical Spectral Sensitivity Characteristic 

• 

e 

• 

• 

FOR EQUAL VALUES OF SIGNAL—OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1/2" v 3/8" • 0.02 

DARK CURRENT ( MICROAMPERES).0.02 

0.110 

0.100 , 

0 L' 080 , 
Li 
cr • 

0.070 

a 

cc 

Lei 0.060 , 

0.O50 
«.> 

rc 0.040, 
o. 

4 o 
3 0.030 
2  

0.020 

0.010 

o 
3000 4000 5000 6000 7000 8000 

WAVELENGTH —ANGSTROMS 

<tutui-e- z 3 
o 4 

IX JJ le W _i  
I- 00 Id J 0 Cr 0 

ci5 Œ W CD » W .- w cc e. 

92CM-Ii619 
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Typical Persistence Characteristic 

INITIAL HIGHLIGHT SIGNAL— OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCT VE LAYER • 1/2" X 3/8" 
FACEPLATE TEMPERATURE • 30° C APPROX. 
FACEPLATE ILLUMINATION • FOOTCANDLE  
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Curves Showing Uncompensated Horizontal 

Square-Wave Response 

HIGHLIGHT TARGET MICROAMPERES • 0.35 
DARK CURRENT (MICROAMPERES) • 0.02 
TEST PATTERN TRANSPARENT SQUARE— 

WAVE RESOLUTION WEDGE 

CURVE A, GRID No.4 a GRID— 
No. 3 VOLTS • 750 

CURVE 13 , GRID— No 48 GRID— 
N o. 3 VOLTS • 300 

113»,1 MMMMMMMMMMM MUM« MMMMM 

200 400 600 800 
TV LINE NUMBER 

92.-1067 
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Multiplier Phototube 
10-STAGE, HEAD-ON, SPHERICAL- FACEPLATE TYPE HAVING 
ENCLOSED, IN- LINE DYNODE STRUCTURE, I.68"-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S- II 
RESPONSE, AND VERY SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape Spherical 
Window: 

Area ( Projected)   2.2 sq.in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.10  3.8 mgf 
Anode to all other electrodes. . .   5 fflf 
Dynode 40.10 to all otherelectrodes  6.5 mgf 

Maximum Overall Length 6  12" 
Seated Length 5  18" t 0 19" 
Maximum Diameter 2  31" 
Operating Position  Any 
Weight ( Approx.)   6 oz 
Bulb  T16 
Socket   Cinch No.3M14, or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

tJEDEC Group 5, No.B14-38) 
Basing Designation for BOTTOM VIEW   14AV 

Pin 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.8 
Pin 9- Dynode No.6 
Pin 10- Dynode No.4 
Pin 11- Dynode No.2 
Pin 12- Internal Con-

nection--
Do Not Use 

Pin 13- Focusing Electrode 
Pin 14- Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

111, Maximum Ratings, Absolute-MaxImum Velues: 
SUPPLY VOLTAGE BETWEEN ANODE AND 

CATHODE ( DC)   2500 max. volts 

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

DATA 1 
3-61 



7746 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( 0C)  400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENTA  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( E) across a volt-
age divider providing electrode voltages shown in Table I 

With E = 2000 volts (ExcePt as noted) and focusing-electrode 
voltaffe adjusted to give maximum current amPltfication 

Min. Median Max. 

Sensi:ivity: 
Radiant, at 4400 
augstroms   - 9.6 x 105 amp/watt 

Cathode radiant, at 
4400 angstroms. . . - 0.056 - amp/watt 

Luminous, at 0 cps* . 200 1200 6000 amp/lumen 
Cathode luminous: 
With tungsten 

light source* . . 50 70 ma/lumen 
W th blue 

light sourcee. . 0.05 - 7 Pa 
Current Amplification . - 1.7 x 10 
Equivalent Anode—Dark-
Current Input* at 
luminous sensitivity 
of 230 amperes/lumen. 9 x 10-2 °2 3.5 x 10-9 lumen 

Equivalent Noise Input* - 6 x 10 - lumen 
Anode-Pulse RiseTimee . 2 x 10-9 - sec 
Greatest Delay Between 

Anode Pulses:, 
Due to position from 
which electrons are 
simultaneously re-
leased within a circle 
centered on tube face 
having a diameter of-- 

1.4"  3 x 101g: sec 
1.6"  5 x 10- sec 

With E = 150o volts (Except as noted) and focusing- electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
5 

angstroms   1 x 10  amp/watt 
Cathode radiant, 

at 4400 angstroms . - 0.056 - amp/watt 
Luminous, at 0 cps* . 23 130 680 amp/lumen 

RADIO CORPORATION OF AMERICA 
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Min. Median A.1.1 

Cathode luminous: 
With tungsten 
light source* . . . 50 70 - ga/lumen 

Current Amplificaticn . - 1.8 x 106 
Equivalent Anodg-Dark-

Current Input* at 
luminous sensitivity 
of 20 ameres/lumen . - 8 x 10-1 ° 2.5 x 10-9 lumen 

Equivalent Noise Input* - 4 x 10-12 1 x 10-1 ; lumen 
Pulse Height Resolut ; on* 8.5 9 

With E = woo volts (Except as noted) and focusing—ilectrode 
voltage adjusted to give maximum current amPlIftcation 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms   - 4.a x lo3 _ amp/watt 

Cathode radiant, 
at 4400 angstroms - 0.056 - amp/watt 

Luminous, at 0 cps* 1 6 30 amp/lumen 
Cathode luminous: 
With tungsten 
light source* . . . 50 70 - ma/lumen 

Current Amplification . - 8.6 x 104 
Equivalent Anocil-Dark-
Current Input at 
luminous sensitivity 
of 6 armoeres/lumen. . - 5 x 10-1 ° lumen 

Equivalent Noise Input,* - 5 x 10-12 lumen 

* Averaged over any interval of )0 second, maximum. 

* under the following conditions: The light source is a turgsten—filament 
lamp operated at a color temperature of 2870° K. A light input of 0.1 
microlumen is used. 

* Under the following conditions: The light source is a twigs:en—filament 
lamp operated at a color temperature of 2870° K. The value of light 
flux is 0.01 lumen and 200 volts are applied between c..athode and all 
other electrodes connected together as anode. 

V under toe following conditions: Light incident on the cathode is 
transmitted through a blue filter ( Corning No.C.S. 5-58, Glass Code 
80.5113 polished to 1/2 stocg thickness) from a tungsten—f'lament lamp 
operated at a color temperature of 2870° K. The value or light flux 
on the filter is 0.01 lunen. A voltage of 200 volts is applied between 
cathode and all other electrodes connected together as anode. 

• For spectral characteristicof this source. see sheet SPECTRAL CHARACTER— 
ISTIC OF 2870° K LIGHT SOURCE ANC SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870° K SOURCE AFTER PASSING TH9OUGH INDICATED (net FILTER at 
front of this section. 

Measured at a Ube temperature of 25° C. Dark current may be reduced 
by the use of a refrigerant. 

Under toe following conditions: Supply voltage ( E is as shown. 25° --C 
tube temperature, external shield is connected to cathode, bandwidth 
1 cycle per second, tungsten light source of 2870° K interrupted at a 
low audio frequency to produce incident radiation pulses alternating 
between zero and the value stated. The .on . period of the pulse is 
equal to the Toff° period. The output current is measured through a 
filter which passes only the fundamental frequency of the pulses. 

measured between 10 per cent and 90 per cent of maximum anode— pulse 
height. This anode—pulse rise time is primarily a functlop of transit— 
time variations in the multiplier stage and is measureduncer conditions 
with an incident— light spot approximately 1 millimeter in diameter 
centered on the photocathode. 
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These values represent the difference in time of transit between the 
pho:ocathode and dynode No.1 for electrons simultaneously released from 
the center and from the periphery of the specified areas. 

Measured with supply voltage ( E) 1200 to 1500 volts . radiation source, 
an isotope of cesium having anatomic mass of 157 (E03 7); scintillation 
counter crystal, a cylindrical 2.0 2. thallium-activated sodium- iodide 
type IlibI(T1) -- type 8DEISSO, Serial No.AL281, manufactured by Harshaw 
Chemical Co., 1945 E. 97 Street, Cleveland 6, Ohio). 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 
i 

Between 

8.06% of Supply 

Voltage ( E) 
multiplied by 

Cathode and Dynode No.1 

Dynode No.1 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 Anode 

Anode and Cathode 

2 

1.4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

12.4 

excusing electrode is connected to arm ofpotenti-

ometer between cathode and dynode No.1. The 

focusing- electrode voltage is varied to give 

maximum current amplification. 

OPERATING CONSIDERATIONS 

The operating stability of the 7746 is dependent on the 

magnitude of the anode current and its duration. When the 
7746 is operated at high average values of anode current, a 

drop insensitivity ( sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After 

a period of idleness, the 7746 usually recovers a substantial 

percentage of such loss in sensitivity. 

The use of an average anode current well below the maximum-

rated value of2 milliamperes is recommended when stability of 

operation is important. When maximum stability is required, 

the average anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 7746 may be 
necessary. 

Adequate light shielding should be provided to prevent 

extraneous light from reaching any part of the 7746. 
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The high voltages at which the 7746 ts operated are very 

dangerous. Care should be taken in the design of apparatus 

• to prevent the operator from coming in contact with these high 

voltales. Precautions should include the enclosure of high-

potential terminals and the use ofinterlock switches to break 

the primary circuit of the high-voltage power supply when 

access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Phototube having S- II Response 
is shown at front of this Section 

2.00"t.06" 

tr- 1.68" MIN 
DI A. 

DIA. 

PHOTOCATHODE 

Tub 
BULB 

MEDIUM-SHELL 
D1HEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

NI 814-38 

L2.31 ' MAX.  
DIA. 

5J8" 
t.9" 

6.W" 
MAX. 

92CS -10592 

CENTER LFNE OF BULB WILL NOT DUIATE MORE THAN 2° iN ANY 

DIRECTION FROM THE PERPEND1CULAF ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE - No. I - TO - CATHODE VOLTS . 160 
DYNODE-No.1- TO-DYNODE-No.2 VOLTS . 110 
EACH SUCCEEDING - DYNODE-STAGE VOLTS. 80 
FOCUSING- ELECTRODE VOLTAGE ADJUSTED FOR MAXIMUM 
CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870 K. 

1:11111111111111111111111111111111111111111111111111111111111111111111111111111 

o 

o 

ANODE MICROAMPERES 

MIAMI 

o o 

92CM-10596M 

0 

0 
O z  
ro w  
o 
o 

o 

00 
0 z 

0e-
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CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS s 

BETWEEN 8.06% OF E 
MULTIPLIED BY 

CATHODE & DYi 
DY1 & DY2 
DY2 d Dr 3 
DY3 & DY4 
DY4 & DY5 
0Y5 & DY6 
DY8 & DY7 
DY7 & DY8 
DY8 & DY.7 
On & DY10 
0710 & ANODE 
ANODE & CATHODE 

I 

12.4 

2 
4 

FOCUSING- ELECTRODE VOLTAGE LS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 

4 
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TYPICAL ANODE-DARK-CURRENT CHARACTERIST C 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.06% OF E 
MULTIPLIED BY 

CATHODE d DY I 
DY1 & DY2 
DY2 & DY3 
DY3 d 0'1'4 
DY4 & DX6 
DY6 & DY6 
DY6 & DY7 
DY7 & DY8 
DY6 & DYg 
DYg & DYIG 
DY10& ANODE 
ANODE & CATHODE 

2 
1.4 

12.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870 . K. 

TUBE TEMPERATUREr25° C 
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AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
FOCUSING- ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM 
ETER CONNECTED BETWEEN DYNODE Nikl   
AND CATHODE. 

• 

• 

• 

• 
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RELATIVE ANODE CURRENT— PER CENT 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE - N 2 1 - TO - CATHODE VOLTS = 200 
DYNODE - N2 I- TO - DYNODE- N 2 2 VOLTS = 140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-N2 5 STAGE = 100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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Multiplier Phototube 

• 6-STAGE, HEAD-ON, FLAT-FACEPLATE COMPACT TYPE HAVING 
IN- LINE DYNODE STRUCTURE, 0.5"- DIAMETER CURVED, CIR-
CULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

DATA 

General: 

e Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitrarsparent: 

Shape Curved Ci-cular 
Window: 

Area 0  2 sq. in. 
Minimum diameter 0  5 in. 
Index of refraction  1.51 

e Direct Intereleczrode Capacitances ( Approx.): 
Anode to dynode No.6 1  8 ge 
Anode to all other electrodes 2  8 me 

Maximum Overall Length 2  75" 
Seated Length 2  18" i 0 06" 
Maximum Diameter 0  78" 
Operating Position  Any 
Weight ( Approx.)   0.6 oz 
Bulb   16 
Socket 

e 

Cinch No.121-11-10-134, or equivalent 
Base  Small-Button Ninar 9-Pin (JEDEC No. E9-37) 

Basing Des:gnation for BOTTOM VIEW  9NG 

Pin 1 - Dynode No.1 
Pin 2- Dynode No.3 
Pin 3-Dynode No.5 
Pin 4- Anode 
Pin 5- Dynode No.6 
Pin 6- Dynode No.4 

DIRECTICN OF LIGHT 
INTO DID OF !PLUS 

Pin 7- Dynode No.2 
Pin 8- Internal Con-

nection,— 
Do Not Use 

Pin 9- Photo-
cathode 

Maximum Ratings, Absolute-Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC or Peak AC)  1500 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.6 

e AND ANODE ( CC or Peak AC)  300 max. volts 
SUPPLY VOLTAGE BETWEEN CONSECUTIVE 

DYNODES ( CC or Peak AC)  200 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.1 

AND CATHODE ( DC or peak AC)  400 max. volts 
AVERAGE ANODE CLRRENT- 0  5 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison. N. j I 0-60 
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Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/4 of E between cathode 

and dynode No. I; 1/8 of E for each succeeding stage; 

and 1/8 of E between dynode No.6 and anode 

illth E = 1200 volts (Except as noted) 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
angstroms  — 0.00024 — amp/pow e 

Cathode radiant, at 
4400 angstroms . . . — 0.048 — amp/watt 

Luminous, at 0 cps*. . 0.1 0.3 1.0 amp/lumen 
Cathode luminous: 
With tungsten 

light source* . 40 60 — ga/lumen 
With blue light 

source,"   — 0.06 — ma • 
Current Amplification. — 5 x 103 — 
Equivalent Anode— 
park—çurrent 
Input*   — 1 x 10-8 3 x 10-8 lumen 

Equivalent Noise 
Input.   3 x 10-1° 1 x 10-9 lumen 

• 

• 
Averaged over any interval of 30 seconds maximum. 

e Ukder the following conditions: The light source Is a tungsten-
f ilament lamp operated at a color temperature of 28700 K. A light 
Input of 10 mIcrolumens Is used. The load resistor has a value of 
0.01 megohm. 

* Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 28700 K. The value 
or light flux Is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected together as anode. 

Under the following conditions: Light incident on the cathode Is 
transmitted through ablue filter ( Corning, Glass Code No.5113 polished 
to 1/2 stock thickness) Tram a tungsten- filament lamp operated 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 frs anode. 

* For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC.OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870. K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

measured at a tube temperature of 25° C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 0.3 ampere per lumen. 
Dark current may be reduced by the use of a refrigerant. 

é under the following conditions: Supply voltage ( E) Is as shown, 25°-C 
tube temperature, external shield is connected to cathode, bandwidth 
1 cycle per second, tungsten light source of 28700 K interrupted at a 
low audio frequency to produce Incident radiation pulses alternating 
between zero and the value stated. The ' on. period of the pulses Is 
equal to the ' off. period. The output current is measured through 
a filter which passes only the fundamental frequency of the pulses. 

• 

• 
OPERATING CONSIDERATIONS 

The use of an average anode current will below the 0110 

maximum— rated value of 0.5 milliampere is recommended when 

stability of operation is important. 

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

• 

• 

Electrostatic and/or magnetic shielding of the 7764 may 

be necessary. 

The high voltages at which the 7764 es operated are very 

dangerous. Before any part of the circuit is touched, the 

power-supply switch should be turned off and both terminals 

of any capacitors grounded. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I I Response 
is shown at front of this Section 

PHOTOCATHODE 

.735e 

-1 le r 
.5' 

11 me h  

2.13"1 
1 

TE, 
t.06" 

2.7e 

/ ] 

BULB MAX 

NINAR 9-PIN BASE 
JEDEC NA E9-37 

SMALL-BUTTON  

.78' 
MAX. 
DIA. 

92CS-10696 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS 

• 

e 

• 

e 

• 

• 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/4 OF E BETWEEN CATHODE AND DYNODE N.2 1; 118 OF E 

FOR EACH SUCCEEDING DYNODE STAGE. AND I/5 OF E 
BETWEEN DYNODE N26 AND ANODE. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 18i OF E BETWEEN CATHODE AND DYNODE 

N21; ve OF E FOR EACH SUCCEEDING STAGE; AND 1/8 
OF E BETWEEN DYNODE N26 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPER-
ATED AT A COLOR TEMPERATURE OF We K. 

TUBE TEMPERATURE.25* G 

%.%......N...............,..............,,...._ 

-././ -...m.• 

be 2 4 68 2 4 66 
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LUMINOUS SENSITIVITY — AMPERES / LUMEN 
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Multiplier Phototube 
10-STAGE, HEAD-ON, IN-LINE 
FLAT-FACEPLATE DYNODE STRUCTURE 

For Low-Level Light Applications having Space 
Restrictions Encountered in Geological Ex-
ploration and Biological Tracer Studies 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Curved, Circular 
Minimum area C  2 sq. in. 
Minimum diameter 0  5 in. 

Window   Lire Glass ( Corning* N0.0080), 
or eqeivalent 

Index of refraction  1.51 
Dynode Material   Copper-Beryllium 
Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10  2.4 pf 
Anode to all cther electrodes  3.2 pf 
Dynode No.8 to all other electrodes  3.6 pf 
Dynode No.6 to all othér electrodes  4.3 pf 
Dynode No.4 to all other electrodes  4.6 pf 

Maximum Overall Length 
(Excluding semiflexible leads)   4.0" 

Maximum Diameter 0  78" 
Operating Position  Any 
Weight ( Approx.)   0.9 oz 
Bulb   16 
Magnetic Shield Pe-fection Mica Co., or equivalent 
Base  Small-Button Thirteenar 12-Semiflexible Lead. 

(JECEC No.E12-72), and 2rotective Plastic Shell 
Basing Designation for BOTTOM VIEW   13A 

Lead 1 - uynode No.1 
Lead 2 - Dynode No.3 
Lead 3 - Dynode No.5 
Lead 4 - Dynode No.7 
Lead 5- Dynode No.9 
Lead 6 - Anode 
Lead 7 - Dynode No.10 
Lead 8 - Dynode No.8 
Lead 9- Dynode No.6 
Lead 10 - Dynode No.4 
Lead 11 - Dynode No.2 
Lead 12- Photocathode DIRECTION OF RADLATION , 

INTO END OF BULB 

Maximum Ratings, Absolute—Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC or Peak AC)  1500 max. Volts 

-m—Indlcates a change. 

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

DATA I 
7-63 
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H Y VOLTAGE BETWEEN DYNODE 
No.10 AND ANODE ( DC or Peak AC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYYODES ( DC or Peak AC)  200 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC or Peak AC)  400 max. volts 

AVERAGE ANODE CURRENT*   0.5 max. ma 
AMBIENT TEMPERATURE  75 max. oc 

Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/6 of E between cathode 

and dynode No.1; 1/12 of E for each succeeding dynode 

stage, and 1/12 of E between dynode No.I0 and anode. 

With E = 1250 volts (Except as noted) 
Nin. Typical Max. 

Sensitivity: 
Radiant at 4400 

angstroms  1.28x104 a/w 
Cathode radiant,at 

4400 angstroms . 0.048 a/w 
Luminous: 

At 0 cpsd  7 16 60 a/lm 
Cathode luminous: 

With tungsten 
light source*. 4x10-8 6x10-8 a/lm 

With blue  
light source'. 4x10-8 6x10-8 a 

Current Amplification. - 2.67x108 
Equivalent Anode -Dark - 

Current Input at a 
luminous sensitivity 
of 7.5 a/lmg   5x10-18 5x10-9 lm 

Equivalent Noise Inputh  3x10-12 lx10-11 lm 

a mace by Corning Glass Works, Corning. New York. 

b Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 1829 Civic 
Opera Bldg., 20 North Wacker Drive. Chicago 6. Illinois. 

C Averaged over any interval of 30 seconds maximum. 

d Under the following conditions: The light source is a tungsten- filament 
lamp hexing alime-hlass envelope. It is operated ata color temperature 
of 2870- K and a light input of 10 micyolumens is used. 

° Under the following conditions: The light source is a tungsten- filament 

lamp hexing alime-glass envelope. It is operated ata color temperature 
of 2870' K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter ( Corning C.S. No.5-58. Glass Code No.5113 
polished to 1/2 stock thickness--Manufactured by the Corning Glass Works, 
Corning, New York), from a tungsten- filament lamp operated at a color 
temperature of 2870' K. The value of light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode and all other 

electrodes connected as anode. 

g At a tube temperature of 250 C. Dark current may be reduced by use of 
a refrigerant. 

h Uneer the following conditions: Supply voltage ( E) is as shown, 250 C 
tube temperature. external shield connected to cathode, bandwidth, 1 

cycle per second, tungsten- light source at a color temperature of 2870' K 
Interrupted at a low audio frequency to produce incident radiation, 
pu ,ses alternating between zero and the value stated. The on period 
of the pulse Is equal to the off' period. — Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Se, Spectra'. Characteristic 012870° 1 Light Source and Spectral Charac-
teristic of Light from 2870. II Source after passing through Indicated 
Blue 'Filter at font of this Section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE PAVING S-II RESPONSE 

is shown at front of this Section 

4-.755 --a-
MAX 
DIA. 

.5 
rMIDC1 

DIA. 

PHOTOCATHOCE 

76 BULB 

BASE 
JEDECRe.E17-72 

AND 
PROTECTIVE PLASTIC 

SHE-L 

.78 
.75 MAX DIA. 
MIN. 

II 

4.0 
MAX. 

3.50 
+.06 

MAX. 

12 SEM1FLEXIBLE LEADS 
.016 * .004 DIA. 

92CS-1065902 

ALL DIMENSIONS IN INCHES 

NOTE: WITHIN THIS LENGTH, MAXIMUM. DIAMETER OFTUBE 1.50.713". 

a 

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

DATA 2 
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CHARACTERISTICS 
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YG OF E BETWEEN CATHODE AND DYNODE N9- I; 1A2 OF E 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WINCH PROVIDES 
I/6 OF E BETWEEN CATHODE AND DYNODE No1; 142 OF E FOR 
EACH SUCCEEDING STAGE; AND42 OF E BETWEEN DYNODE 
Na 10 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT 
A COLOR TEMPERATURE OF 2870* N. 

DASHED PORT ON INDICATES POSSIBLE INSTABILITY. 
TUBE TEMPERATURE • 25• C 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 
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Photoconductive Cell 

• CADMIUM-SELENIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Response  See Accompanying Curve 
Wavelength of Maximum Response . . .   7300 t 500 angstroms 

Sensitive •Surface: Shape Rectangular 

Length 0  220" t 0.015" 
Width 0  008" t 0.003" 
Area ( Averace) 0  0C176 sq. in. 

Maximum Lengti:, ( Excluding flexible leads)  0.500" 
Diameter 0  29" t D.01" 
Envelope   Glass "'peals  Hermetic 
Leads, Flexible  2 
Mininum length   1.5" 
Diameter 0  016" E 0.003" 

Operating Pos:tion   Any 
Weight ( Approx.)  0  04 oz 

• 

TERMINAL TERMINAL 

DIRECTION OF LFGHT: 
INTO END OF BULB 

X - ndicates that the primary characteristic of the element unthin the 
envelope sleol is designed to vary under the influence of light. 

Maximum Ratings, Absolute-Maximum Va!ues: 

VOLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  100 max. volts 

PEICTOCURRENT   1000 max. ya 
POWER DISSIPATION  30 max. mw 
AMBIENE TEMPERATCRE  50 max. °C 

Characteristics: 

With dc voltage of 22.5 volts between ter-
minals and an ambient temp.rature of 25° C 

Min Median Max. 

Sensitivity: 
Radiantà at 7300 
angstroms  6550 - a/w 

Luminouse ,*  41 - a/lm 
500 - µa/fc 

1110Photoourrente  - 0.05 ma 

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

DATA I 

1-61 
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• For conditions where the Incident power is 7.65 x 10 -10 watts. 

• For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 K. 

! Incident illumination on the sensitive surface is 0.01 foOlcandle. 

• Measured 20 seconds after removal of incident- Illumination level of 
0.01 footcandle. 

SENSITIVE 
SURFACE 

.425" 
+.050" 

2 FLEXIBLE 
LEADS 

.016"±.003" 
DIA. 

92C5-10865 

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



SPECTRAL-SENSITIVITY CHARACTERISTIC 
For Equal Values of Radiant Flux at All Wavelengths 

RANGE OF 
MAXIMUM VALUE 
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Multiplier Phototube 
1 2- STAGE, HEAD-ON, SPHERICAL- FACEPLATE TYPE HAYING 
ENCLOSED, IN- LINE DYNODE STRUCTURE, 1.68"-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S-Il RESPONSE, 
HIGH CURRENT AMPLIFICATION, AND EXTREMELY SHORT RISE TIME 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response . . 4400 ± 500 anpstroms 
Cathode, Semitransparent: 

Shape  Spherical 
Window: 

Area ( Projected)   2.2 sq. in. 
Minimum diameter 1  68 in. 
Index of refraction 1  51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynooe No.12  3.8 mgf 
Anode to all cther electrodes  5.7 if 
Dynode No.12 to all other electrodes 6.8 puf 

Maximum Overall Length 6  31" 
Seated Length 5  5O" t 0.19" 
Maximum Diameter 2  06" 
Operating Position   Any 
Weight ( Approx. Y   7 oz 
Bulb  116 
Socket   Cinch No.CX-875a, or equivalent 
Base   Small-Shell Bidecal 20-Pin 

(JEDEC Na. B20-102) 
Basing Designation for BOTTOM VIEW   20E 

Pin 1 - No Connection 
Pin 2 - Dynode No.1 
Pin 3 - Dynode Nc.3 
Pin 4 - Dynode No.5 
Pin 5 - Dynode No.7 
Pin 6 - Dynode No.9 
Pin 7 - Dynode No.11 
Pin 8 - Anode 
Pin 9 - No Connection 
Pin 10- No Connection 
Pin 11- No Connection 
Pin 12- Dynode No.12 
Pin 13- Dynode No.10 
Pin 14- Dynode No.8 
Pin 15- Dynode No.6 
Pin 16- Dynode No.4 
Pin 17- Dynode No.2 
Pin 18- No Connection 
Pin 19- Grid Mo.1 

(.'ocusing 
Electrode) 

Pin 20- Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Ratings, Absolute-Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)  2600 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.12  e 
AND ANODE ( DC). . . . . . .   400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts e 

AVERAGE ANODE CURRENTb  2 max. ma 
AMBIENT TEMPERATURE  75 max. PC 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El across a voltage 

divider providing electrode voltages shown in Table I 

With E = 2300 volts (Except as noted) and focusing- electrode 

voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  4.8 x 106 a/w 

Cathode radiant, at 
4400 angstroms . . 0.056 - a/w 

Uminous, at 0 cpsc. 1.4 x 103 6 x 103 50 x 103 a/lm 
Cathode luminous: 
With tungsten 

light sourced. . 50 70 ma/lm 
With blue light 

sourced'. . . . 0.05 - /la 
Current Amplification. - 8.6 x 107 
Equivalent Anode-Dark-

Current Inputg at 
luminous sensitiv-
ity of 6000 a/lm . . 4 x 10-10 2.5 x 10-9 lm 

Equivalent Noise Inputb 3 x 10- 12 - 1m El 
Anode-PulseRiseTimeJ. 2 x 10-9 sec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
wnich electrons are 
simultaneously re-
leased within a circle 

gib centered on tube face 
having a diameter of— 

1.4"   3 x 10-I0k sec 
1.6"   5 x 10-10b sec 

e 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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With E = 18cho volts (Except as noted) and focusing- electrode 

voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  - 5.1 x 105 - a/w 

Cathode radiant, 
at 4400 angstroms. - 0.056 a/w 

Cathode luminous: 
Luminous, at 0 cpsc. - 640 a/lm 

With tungsten 
light sourced  50 70 

Current Amplification. - 9.1 x 106 ma/lm 
Equivalent Alode-Dark-
Current Input g at 
luminous sensitivity 
of 160 a/1m  - 4 x 10-1 ° - lm 

Equivalent Noise Input. - 2.4 x 10-12 - lm 

With E . 13co volts (Except as noted) and focusing-electrode 

voltage adjusted to give maximum current amplification 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  - 2.9 x 104 - a/w 

Cathode radiant. 
at 4400 angstroms. - 0.056 - a/w 

Luminous, at 0 cpsc. 8 35 300 a/lm 
Cathode luminous: 

With tungsten 
light saurced  50 70 - ma/lm 

Current Amplification. 5 x 105 - 
Equivalent Anode-Dark-
Current Inputg at 
luminous sensitivity 
of 9 a/lm  5 x 10- i° 2 x 10-9 lm 

Equivalent Noise Inputh. - 3 x 10-12 - im 
Pulse Height Resolution - 8.5 - % 

8 Made by Cinch Manufacturing Corporation, 1026 South Homan Avenue, 
Chicago 24. Illinois. 

Averaged over any interval of 30 seconds maximum. 

C Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. A light 
input of 0.1 mlcrolumen is used. 

d Under the following conditions: The light source Is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of input flux is 0.01 lumen and 200 volts ire applied between cathode 
and all other electrodes connected together as anode. 

R Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter ( Co-ning C.S. No.5-58, Glass Code 
No.5113 polished to 1/2 stock thickness)f rom a tungsteu-filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux on the filter Is 3.01 lumen. A voltage of 200 volts Is applied 
between cathode and all other electrodes connected together as anode. 

For spectral characteristic of this source, see sheet SPEKTRAL CHAR-
ACTERISTIC OF 28700 0 LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

RADIO CORPORATION OF AMERICA 
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0 Measured at a tube temperature of 25° C. Dark current may be reduced 
by the use of a refrigerant. 

h under the following conditions: Supply voltage ( E) is as shown, 25°-C 
tube temperature, external shield is connected to cathode, bandwidth 1 
cycle per second, tungsten light source of 28100 K Interrupted at a 
low audio frequency to produce incident radiation pulses alternating 
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 
f ilter which passes only the fundamental frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode- pulse rise time is prImarllya function of transit-
time variations in the multiplier stages and is measured under 
canditions with an incident light spot approximately 1 millimeter in 
diameter centered on the photocathode. 

These values represent the difference in time of transit between the 
photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

M ooasureo with supply voltage ( = 1100 to 1400 volts; raelet(pn 
source, an isotope of cesium having an atomic mass of 137 ( Cs' , i); 
s,intIllatIon-counter crysIal, a cylindrical 2' x 2' thallium-
activated sodium- iodide type I.Nal(11) -- type 8D8S50, Serial No.A1.281, 
manufactured by harshaw Chemical Company. 1945 East 97 Street; 
Cleveland 6, OhioJ. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95% of Supply 
Voltage ( E) 

multiplied by 

Cathode and Dynode No.1 
Dynode No.1 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 
Dynoge No.12 and Anode 
Anode and Cathode 

2 
1.4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14.4 

Focusing electrode is connected to arm of potentiometer 

between cathode and dynode Moi. The focusing—electrode 

vo.tage is varied to give maximum current amplification. 

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

The operating stability of the 7850 is dependent on the 

magnitude of the anode current ani its duration. When the 

7850 is operated at high average salues of anode c.irient, a 

drop Insensitivity ( sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 

deperds on the severity of the operating conditions. After a 

period of idleness, the 7850 usually recovers a substantial 

percentage of such loss in sensitii. ity. 

The use of an average anode current well below the 

maximum- rated value of 2 milliamperes is recommended when 

stab.lity of operation is important. When maximum stability 

is required, the average anode current should not exceed 

l0 microamperes. 

Electrostatic and/or magnetic shielding of the 7850 may 

be necessary. 

Adequate light shielding shoLld be provided to prevent 

extraneous light from reaching ary part of the 7850-

The high voltages at which the 7850 is operatej are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these 

high voltages. Precautions should include the enclosure of 

high- potential terminals and the use of interlock switches to 

break the primary circuit of the high- voltage power supply 

when access to the apparatus is required. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube having G- II Response 

is shown at the front of this Section 
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2.00« i .06« 

HT r.68« MIN. 
DA. 

PHOTOCATHODE— 

TI6 
BULB 

BASE 
JEDEC NI 820-102 

6.3I« 

5.50« MAX. 

±.19« 

92CS-10941R2 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

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

DYNODE -No.1-70-CATHODE VOLTS= 250 
DYNODE-No.1-TO- DYNODE-No.2 VOLTS = 175 
EACH SUCCEEDING- DYNODE- STAGE VOLTS= 125 
FOCUSING--ELECTRODE VOLTAGE ADJUSTED FOR MAXIMUM 

CURRENT AMPLIFICATION. 
LIGHT SOURCE IS A TUNGSTEN-F LAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870. K. 

X 

u_ 

(D 

ro  

I I 11 
••• 

o 
o 

ANODE MICROAMPERES 

o 

92CM-I0937 

e RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS 

THE SUPPLY VOLTAGE ( El ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE a DV' 
DV' a DY2 
DY2 a DY3 
DY3 a DY4 
DY4 a oy5 
ors a ore, 
DY6 et DY7 

DY7 a DY8 
DY8 8 DY9 
DY9 a DY10 

DY10 B DYII 
DYIL a DY12 
Dy12 a ANODE 
ANODE ES CATHODE 

2 
1.4 

1 
I 
1 
i 
1 

I 
I 
I 
I 

I 
I 
14.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYFICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN  
6.95% OF E 

MULTIPLIED BY 

CATHODE & DY1 
DTI a DY2 

DY2 a oY3 
or3 a DY4 
DY4 a or5 
oy5 a DY6 
or6 a or7 
or7 a CAS 
DY8 a DY9 
DY9 & DY10 

DY10 a DYII 
orii a DY12 
oy i2 a ANODE 
ANODE a CATHODE 

I 

14.4 

2 
4 

FOCUSING-ELECTRODE VOLTAGE S ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870" K. 

TUBE TEMPERATURE=25. 0 
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AVERAGE FOCUSING-ELECTRODE-
VOLTAGE CHARACTERISTIC 

FOCUSING— ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM 
ETER CONNECTED BETWEEN DYNODE AND 
CATHODE 

0 0 0 0 
0 0 .0 nr N 

RELATIVE ANODE CURRENT—PER CENT 

92CM—I0590 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE -Na I-TO - CATHODE VOLTS= 200 
DYNODE- Ng I- TO - DYNODE- N2 2 VOLTS = 140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-N° 5 STAGE = 100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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Image Orthicon 
SEMICONDUCTIVE TARGET, S-20 RESPONSE 

VERY HIGH 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 F'ootcandle 

DATA 

General: 

Heater, for Uniootential Cathode: 
Voltage PC o- DC)   6.3 ± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance: 
Ancde to all ether electrodes . . 12 pf 

Spectral Resporc.e  S-20 
Wavelength of Maximum Response. . . 4200 t 500 angstroms 
Photccathode, Smmitransparent: 

Rectangular image ( 4 x3 aspect rat ¡ 01: 
Useful size of  1.8" max. d'agonal 

Note: The size of the optical image focused cn the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The cor-

resdondini 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 essentially parallel to the plane 

passing through center of faceplate and pin 7 cf the 

shoulder base. 

Focusing Method   
Deflection ktithod   
Overall Length  
Greatest Diameter of Bulb   
Minimum Deflecting-Coil Inside Diameter 
Defle:ting Coil 

Magnetic 
Magnetic 

15.20" ± 0.25" 
3.00" ± 0.06" 

2-3/8" 
 Cleveland Electronics. 
Part No.0Y-là, or equivalent 

Deflecting-Coil Length  5" 
Focusing Coil  Cleveland Electronics, 

Pat No.OF-24, or equivalent 
Focus'ng Coil Length   10" 
Alignment Coil  Clevelard Electronics, 

Part No.04-3°, or equivalent 
Alignment-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 wever be operated in a 

vertical position with the diOeptal-base end up ror in 

any other mos tion where the axis of the tube with the 

base up cabes 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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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 IJEDEC No.B14-45) 

BOTTOM VIEW 

Pin 1 -Heater 
P'n 2 -Grid No.4 
Pin 3- Grid No.3 
Pin 4 -Do Not Use 
Po 5- Dynode No.2 
P;n 6- Dynode No.4 
Pin 7- Anode 
P;r1 8 -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 on LIGFIT 
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 

MAXIMUM OPERATING PHOTOCATHODE 
ILLUMINATION   0.001 max. fc 

OPERATING TEMPERATURE: 
Any part of bulb   55 max. °C 
Cf 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 VOL1AGE  300 max. volts 
GRkD-No.3 VOLTAGE  400 max. volts 
GRID-No.2 ei DYNODE-NO.1 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 VOLTAGEc  1350 max. volts 

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

• 

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:d 

Photocathode Voltage 
(Image Focus)  -400 to -540 volts 

Grid-No.6 Voltage ( Accelerator)-
(Approx. 75% 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 18'0 volts 
Grid-No.3 Voltage f   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-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 Coilg   75 gausses 

Field Strength of 
Alignment Coil   0 to 3 gausses 

Performance Data:' 

bitn conditions shown under Typical Opera-
ting Values and with an illumination level 
on the photocathode of 0.d000t footcandle 

Min. Typ. Max. 
Cathode Radiant 

Sensitivity at 

e 4200 angstroms  
tuminous Sensi-

tivity  120 170 µa/1m 
Anode Current (DC)   - 0.3 ga 
Signal-Output 
Current ( Peak 
to Peak)   0.1 

Ratio of Peak-to-
Peak Highlight 
Video-Signal 
Current to RIMS 
Noise Current 
for Bandwidth of 
4.5 Mc   3:1 

Limiting Hori-
zontal Resolution   650 7V Lines 

• 

• 
RADIO CORPORATION OF AMERICA 
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a Made by Cleveland Electronics Inc., 1974 East 61st Street, Cleveland. 
Ohio. 

Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 
20, Illinois. 

C Dynode voltage values are shown under Typical Operating Values. 

d With 7967 operated in properly adjusted RCA TA-31 camera. 

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. 

g D:rectionofcurrent should be such that a north— seeking pole is attracted 
to the image end of the focusing coil, with indicator located outside 
ot and at the image end of the focusing coil. 

h With output from the 7967 coupled into a low— noise video amplifier. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 Response 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
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ENLARGED BOTTOM VIEW  

• 

-T 
2.56 
±.I2 

.425 
t.025 

.040 
±.002 DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
±.25 

2.00 :tea 
DIA. 

BASE 
JEDEC GROUPS, 
N2 1314-45 

92CM-8293R3 

DIMENSIONS IN INCHES 

DETAIL or BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED , 
AREA IS FLAT 

1.185 R.MAX. 

SEE NOTE I .5 MIN. 

NOTE I: DOTTED AREA IS FLAT OR 

EXTENDS TOWARD D1HEFTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

Angular variations between pins 
as well as eccentric ity of neck 

cy I irde r with respect to Photo-

cathode cyl inder are held to 

tolerances such that pins and 

neck cylinder will fit flat-

plate gauge with: 

a. Six holes havingdiameter of 

0.065. t 0.001" and one hole 

having diameter of 0.150" 
0.001". Al I holes h4ve depth 

of 0.265" t 0.001". The six 

0.065" holes areenlarged by 
45° taper to dept h of 0.047", 

All holes are spaced at 

angles of 51 °26' ± 5' on 

circle diameter of 2.500" 
0.001". 

b. Seven stops having height of 
0.i87 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 t I earance ho 1 e 

having diameter of 2.200" t 
0.001". 

RADIO CORPORATION OF AMERICA 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
108 ILLUMINATION , WHITE FLUORESCENT, 

2870° K INCANDESCENT, OR 
DAYLIGHT n  

2 

o 
• 1.0 

à 

4 

O • 2 

0  0.1 
Er) e 
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Vidicon 
1- I / 2" DIAMETER • MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Broadcast Film-Pickup or Data Transmission with 
Color or Black-and-White TV Cameras Requiring 

Resolutions of more than 1200 TV Lines 

General: 

Heater, for Un i potent i al Cathode: 
Vol tage ( AC or DC)   6.3 ± 10e vol ts 
Current at 6.3 vol ts   0.6 amp 

Di rect I nteral ect rode Capaci tance: a 
Target to al 1 Dther electrodes   8.0 Cif 

Spect ral Resooni  S-18 
Wavel ength of Max inum Response . . 4500 + 500 -300 aogstroms 
Photoconductive Layer: 
Maximum useful di agonal of rectangul ar 
image ( 4 e 3 aspect rat io)°   1" 

Focusi ng Method  Magnet lc 
Deflection Method  Magnet ic 
Overall Length 7  75" ± 0.25" 
Greatest Di ameter 1  59" ± 0.01" 
Bulb Diameter 1  50' ± 0.01"..-
Operating Position   Any 
Weight ( Approx.)  5  25 oz 
Bulb   112 
Focusing-Al ignment Assembly  Cleveland El ect rani cs° 

No 15-VFA-259, cr equivalent 
Deflecting Yoked   Cleveland El ectronicsd 

No.15-VY-258, cr eouival ent 
Socket   Alden° No. 208-SBSDC, cr eau ival enti« 
Base . . . Small—Button Super- Di tet-ar 8-Pin (JEDEC to. LB-78) 

Basi ng Designation for BOTTOM VIE/   8LB 

Pin 1 - Heater 
Pin 2 - Grid Nc.1 
Pin 3- Do Not Use 
Pin 4 - Grid No.4 
Pin 5 - Grid Nc. 2 
Pin 6 - Grid No.3 
Pin 7 - Cathode 
Pin 8 - Heater 
Flange- Tar get 
Short Pi n - Do Not Use 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, AbsoluCe-MaxImum Values: 

For scanned area of c.6"' t 0.8" e Grid-No.4 Voltage  1500 vol ts 
Gri No.3 Vcl tape  1500 volts 

, cates a change.  
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Grid-No.2 Voltage  550 volts 
Grid-No.1 Voltage: 

Negative-bias value  300 volts 
Positive-bias value  0 volts 

Peak Heater-Cathode Voltage: 
Heaternegativewith respect to cathode  125 volts 
Heaterpositivewith respect to cathode  10 volts 

Target Voltage   125 volts 
Dark Current 0  25 µa 
Peak Target Current  f 0  60 µa 
Faceplate: 

Illumination   1000 fc 
-.. Temperature  71 °C 

Typical Operation: 

For scanned area of 0.6" x 0.8" and 
faceplate temperature of 300 to 35° C 

Grid-No.4 (Decelerator) Vol tageg   1400 volts 
Grid-No.3 ( Beam-Focus Electrode) Voltage'.  800 to 1000 volts 
Grid-No.2 ( Accelerator) Voltage. .   300 volts 
Grid-No.1 Voltage for picture cutoffi. . .  -45 to-100 volts 
Average "Garrma"ofTransfer Characteristic 
for signal-output current between0.02 µa 
and 0.6 ga  0.65 

Minimum Peak- to-Peak Blanking Voltage: 
When applied to grid No  1   75 volts 
When applied to cathode  20 volts 

Lag:k 
Maximum value  33 
Typical value  25 

Limiting Resolution: 
At center of picture--

Typical value  1500 TV lines 
Minimum value  1200 TV lines 

At corners of picture--
Typical value  900 TV lines 

Amplitude Response to a 400 TV Line Square-
Wave Test Pattern at Center of Picture: 
Minimum value  60 

Field Strength at Center of Focusing 
Coil ( Approx  )   46 gauss 
Field Strengthof AdjustableAlignmentCoilm   0 to 4 gauss 
Peak Deflecting-Coil Current for 
Specified Deflecting Yoke: 
Horizontal   240 ma 
Vertical   50 ma 41) 

Averace-SensIttutty Operat:on 

Faceplate Illumination ( Highlight)   10 fc 
Target Voltagek ,k  20 to 50 volts 
Dark Currentg  0.02 
Signal-Output Current' ( Typical)   0.5 µa 

Indicates a change. 

• 

• 

• 

• 
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MInfmum-Log Operation 

Faceplate Illumination ( Highlight)   56 fc 
Target Voltagee ,e  10 to3s) volts 
Dark Currente 0  005 ma 
Signal-Output Currentr ( Typical)   0.5 ma 

• This capac itance, which effect ively i s the output impedance of the 8051 
is increased when the tube is mounted in the deflecting-yoke arid focus-
ing- al ignment assembly. The resi st ive component of the output impedance 
is in the order cf 100 megohms. 

Proper orientation of quality rectangle sobtained when the torizontal 
scan is essentially parallel to the plane passing through th. atis and 
short indexpin. Themasking is for orientation only and does hot define 
the proper r.canned area of photoconduct ive layer. Final orientation 
should be sk.r.h that the image also fits inside of any internul mask of 
the mesh assembly. 

C Cleveland Electronics Inc., 1974 East 61st 11., Cleveland, Ohio. 

d For mi nimum geometric distortion. the del I ect ing yoke should he acatad 
in its proper axial position 3/4- inch f•om the face of the tube. 

e Alden Products Co., 9140 North Main Stri-et, Brockton 64, Mass. 

f video amplifiers must Dedesigned proper:y Le handle target currents of 
this magniti.de to avoid amplifier overload rir picture distortion. 

• Grid-NO.4 voltage must always be greater than grid- No.„'? voltage. For 
minimum •perthole• effect, grid-No.4 4ciltage should be acjurted to 
approximately 1.6 times the grid- No.) voltage value, and the focusing-
al ignment a isembly and deflecting yoke positioned as shown in accompany-
ing diagram. 

h Beam focus is obtained by the combined ef'ect of grid- No. I v..ltage, 
which should be adjustable over indicated range, and a focusing coil 
having an average field strength of 46 gauss. 

j With no blanking voltage on grid Mo. 1. 

k Defined as the per cent of initial value of signal-output ci.rrent 1/20 
second after illumination is removed, values shoivn are for initial 
signal- output current of 0.2 microampere and a dark current of 0.02 
microampere. 

M The alignment coil should be located or the tube so that itr center is 
at a distaruse of 6 inches from the face of the tube, and be positioned 
so that its axis iscoincident with the axiscf the tube, the deflecting 
yoke, and the focusing coil. 

n Indicated range for each type of service serves only to illustrate the 
operating target- voltage range normally encountered. 

P The target vol tage for each 8051 must be acjustel to that val ue whit h gives 
the desirec operating dark current. 

• The deflecting ci rcuits must provide extremely linear scanniug for good 
black- level reproduction. Dark-current signal is proporti,nal to the 
scanning velocity. Any change in scanning velocity produc,s n bl ack-
level error in direct proportion to th, chnnige in scanring vel 'city. 

Defined as the component of the night ighi target current after the dark-
current component has been subtracted. 

OPERATING CONSIDERATIONS 

The target connection is made oy a suitable spring contact 
bearing against the edge of the metal ring at the flce end of 
the tube. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I8 RESPONSE 

is shown at front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 4-65 

DATA 2 



8051 

DIMENSIONAL OUTLINE 

1.59 
±.01 LOO 

±.05 

i.085±.010 

t .125 

7.75 
±.25 

.75 
(NOTE 2) 

MASKED PORTION 
  OF FACE 

(NOTE 11 

FACEPLATE 
(NOTE 3) 

',--TARGET 
FLANGE 

1.50 ± .01 
DIA. 

92CS-12423 

BASE 
JEDEC No ES- 78 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are parallel to 

the plane passing through tube axis and short index pin. 

Note 2: Within this area the minimum bulb diameter dimension 
does not apply. 

Note 3: Faceplate thickness is 0.135" ± 0.005". 
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COMPONENT LOCATIONS 

• 

• 

• 

• 
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CUSING COIL ALIGNMENT COIL 

EZ:à 
END OF ELECTRON GUN 

3 s— HORIZONTAL AND VERTICAL 
DEFLECTING COILS 92CS22 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER 0.e.. 0.... 
FACEPLATE TEMPERATURE = 30°C APPROX. 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION' 
SCANNED 

FACEPLATE 
AREA 

TEMPERATURE•30* 

UNIFORM 
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OVER PHOTOCONDUCTIVE 

C APPROX. 
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SIGNAL OUTPUT —MICROAMPERES 92CM-I2347 

• 

• 

• 

• 

• 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL- OUTPUT MICROAMPERES . 0.2   
SCANNED AREA OF PHOTOCONDUCTIVE LAYER.0.6" X 0.8"   
FACEPLATE TEMPERATURE•30° C APPROX. 
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UNCOMPENSATED HORIZONTAL RESPONSE 
TO A SQUARE-WAVE TEST PATTERN 

HIGHLIGHT TARGET MICROAMPERES.0.3 
DARK CURRENT (MICROAMPERES1.0.02 
TEST PATTERN: TRANSPARENT SQUARE— 
WAVE RESOLUTION WEDGE. 

GRID—No.4 VOLTS.I400 
GRID— No 3 VOLTS.850 
GRID—No.2 VOLTS.300 
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Multiplier Phototube 

• 

e 

• 

• 

• 

• 

10-STAGE, HEAD-ON, FLAT-FACEPLeE TYPE HAVING VENETIAN-
BLIND-TYPE DYNODE STRUCTURE, 1.68" MINIMUM-DIAMETER, FLAT, 
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response  4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape  Circular 
Window: 

Minimum area 2  20 sq. in. 
Minimum diameter 1  68 in. 
Index of refraction 1  51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10   7 puf 
Anode to all other electrodes   8.5 Agf 

Maximum Overall Length  5.81" 
Seated Length   4.87" t 0.19" 
Maximum Diameter  2.31" 
Operating Position  Any 
Weight ( Approx  1  7 oz 
Bulb  T16 
Socket 
Base  

Cinch No.3M14a, or equivalent 
Medium-Shell Diheptal 14-Pin 

(JE DEC Group 5, No.814-38) 
Basing Designation fcr BOTTOM V'EW  14AA 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- Internal Connec-

tion--Do Not Use 
Pin 13- Focusing 

Electrode 
Pin 14 - Photocathode 

DIRECTION OF LIGHT , 
INTO END OF BULB 

Maximum Ratings, Absolute-Kax:mum Values: 

SUPPLY VOLTAGE BETWEEN ANODE 
AND CATHODE ( DC)  2000 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  250 max. volts 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 5-62 
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SUPPLY VOLTAGE BETWEEN 
DYNODE No.1 AND CATHODE ( DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENTh  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage It/ across a voltage 

divider providing electrode voltages shown in Table I 

With E = 2000 volts (Except as noted) and focusing- electrode 

voltage adjusted to give maximum current amplification 

Min. Median Mar. 

Sensitivity: 
Radiant, at 4400 

angstroms°. . . 
Cathode radiant, 

at 4400 
angstromsd. .   

Luminous, at 
0 cps°  

Cathode Luminousf 
Equivalent Anode-

Daik-Current 
Input at 4400 
angstroms°. . . . 

Equivalent Noise 
Input at 4400 
anostromsh. . . . 

0.048 

9.6 x 104 

0.6 

120 
7.5 x 10-5 

4 x 10-13 

5.3 x 10- 15 

a/w 

a/w 

a/lm 
a/lm 

With E = 15oo volts (Except as noted) and focusing- electrode 

voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms°. . . 7.2x 103 

Cathode radiant, 
at 4400 
angstromsd. . . 0.048 

Luminous, at 
0 cps°  

Cathode luminousf 
Current Ampli-

fication  
Equivalent Anode-

Dark-Current 
Input at 4400 
angstromsi. . . 

Equivalent Noise 
Input at 4400 
angstromsh. . . 

1.5x 104 1.76x 105 a/w 

0.06 a/w 

19 a/lm 
7.5 x 10-5 a/lm 

2.5 x 105 

5.5 x 10-13 9 x 10-13 w 
4.4 x 10-10 - lm 

3.3x 10-15 1.3 x 10- 14 w 
2.7x 10-12 1m 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison. N. J. 
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With E = 12.10 volt< (ExcePt as noted) and focuszng-electrode 
voltage adjusted to give mart/ewe current amptifirratiom 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angst romse. . . - 4.8 x 103 - a /w 
Cathode rad iant , 

at 4400 
angst romse. . . 0.048 0.06 - a/w 

Lumi nous, at 
0 cpse  - 6 - a/lm 

Cathode lumincusf - 7.5 x 10-5 - anm 
Eau i va I ent Anode-

Dark-Current 
Input at 4400 
angst romsg. . . . _ 2.3 x 10-13 _ w 

Equ ivalent Noise 
Input at 4400 
angst romsh. . . . - 7.45 x 10-15 _ w 

g Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
Illinois. 

Averaged over any interval of 30 seconds maximum. 

C under the following conditions: Light incident on the cathode is 
transmitted through a blue filter ( Ccrning No.C.S.5-58, Glass Code 
No.5113 polished to 112 stock thickness-- Manufactured by the Corning 
Glass Works, Corning, New York) from a tungsten- filament lamp operated 
at a color tempArature of 2870 ° K. The value of light flux incident 
on the filter is 10 mirrolumens. Radiant sensitivity is determined on 
the basis of the S-11 Spectral Response- Characteristic curve located 
at the front of this Section. 

Under the same conditions as shown arder (c) except valLe cf light 
flux incident or the fllter is 0.1 lumen. 

O Under the following conditions: The light source às a tungsten fila-
ment lamp opera ..ed at a colo- temperature of 2870 K. A light input 
of 10 microlumers is u,ed. 

Under the following conditions: The light source Ls a tungsten- fila-
ment lamp Operated at a color temperature of 2870'" K. The value of 
light flux is 0.01 ' urne, and 200 volts are applied between catnode and 
all other e:ectrodes connected together as anode. 

g At a tube temperature of 25° C. Dark current may be reduced Dv use of 
a refrigerant. 

d 

under the following conditions: Supply voltage ( E) is as snown, 250 C 
tube temperature, external shield is connected to cathode, oandwidth 1 
cycle per secone, light source as shown uncer (C) interrupted at a low 
audio frequency to produce incident radiation pulses alternating be-
tween zero and the value stated. The ' en 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. 

j At a tube temperature 41 250 C and with supply voltage ( E) adjusted to 
give a radiant sensitivity of 7200 amperes per watt. Dark current may 
be reduced by the use of a refrigerant. 

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

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.3% of Supply 
Voltage ( E) 

multiplied by 

Cathode and Dynode No.1 
Dynode No.1 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 Anode 
Anode and Cathode 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
12 

Focusing electrode is connected to arm of potentiometer 
between cathode and dynode No.1. The focusing-electrode 
voltage is varied to give maximum current amplification. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this section 
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2.0e±.06« 
DIA. 

FACEPLATE--
DIA. 

(SEE NOTE) 

PHOTOCATHODE-

BASE 
JEDEC GROUP S, 

E18814-38 

2.3I"MAX. 
DIA. 

,T 16 
BULB 

4.87: 
t. 9 

5.81" 
MAX 

92C5-11232 

CENTER LINE 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 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.0.0" FROM 
PEAK TO VALLEY. 

e RADIO CORPORATION OF AMERICA 
Election Tune Division Harrison, N. J. 
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CHARACTERISTICS 

THE SUPPLY VO‘TAGE(E)ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

• 

• 

BETWEEN 8.3% OF E 
MULTIPLIED BY 

CATHODE a DY1 
DTI a DY2 
DY2 a or3 
or3 a DY4 
OVA a or5 
or5 a or6 
orb a or7 
DY7 a DY8 

DY8 a DY9 
DY9 a DY10 
DY10 a ANODE 

ANODE a CATHODE 12 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

RADIANT SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS .FOLLOWS: 

BETWEEN 8.3 % OF E 
MULTIPLIED BY 

CATHODE & DV' 
DY1 a or2 
Dy2 a or3 
DY3 8 DY4 
DY4 a Dy5 
Dy5 a DYE. 
Dy6 a or7 
Dy7 a oys 
DY9 & DY9 

DY9 8 DYio 
Dye a ANODE 
ANODE & CATHODE 

2 
I 
I 
I 

I 
I 
I 
1 

1 
I 
I 

12 

e 
6 

FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

TUBE TEMPERATURE.25. C 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE-No.L-TO-CATHODE VOLTS.200 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-No.5 STAGE.I00 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE -No.I-To- CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 125 
FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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DYNODE-No.1-TO-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 125 
FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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Multiplier Phototube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING VENETIAN-
BLIND-TYPEDYNODESTRUCTURE,2.59"MINIMUM-DIAMETER. FLAT, 
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response . . . . 4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape  • Circular 
Window: 

Minimum area 5  27 sq. in. 
Minimum diameter 2  59 in. 
Index of refract;on 1  51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynede No.10  7 Auf 
Anode to all other electrodes  8.5 MMf 

Maximum Overall Length 
Seated Length 5 

6  31" 
38" t 0 18" 

Maximum Diameter 3  06" 
Operating Position  Any 
Weight ( Approx.)   9 oz 
Bulb  J24 
Socket  C,nch No.3M14', or eqmivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-38) 
Basing Designation for BOTTOM VIEW   14AA 

Pin 1- Dynode No.1 
P;n 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4 - Dynode No.4 
Pin 5- Dynode No.5 
oin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- Internal Connec-

tion--Do Not Pise 
Pin 13- Focusing 

Electrode 
Pin 14- Photocathode 

Maximum Ratings, Absolute-Naximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( 0C)  2000 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND 
300 max. volts 

DIRECTION OF LIGHT. 
INTO END OF BULB 

ANODE ( DC)   
SUPPLY VOLTAGE BETWEEN CONSECUTIVE 

DYNODES ( DC)  250 max. volts 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. J. l -62 
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SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENTh  2 max. ma 
AMB:ENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El across a voltage 
divider providing electrode voltages shown in Table 1 

With E = 2000 Volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstromse. . . 
Cathode radiant, 

at 4400 
angstromsd. .   

Luminous, atO 
cps°  

Cathode Luminousf 
Equivalent Anode-

Dark-Current 
Input at 4400 
angstromsg. . . . 

Equivalent Noise 
Input at 4400 
angstromsh. . . . 

9.6 x 1.94 a/w 

0.048 0.6 a/w 

120 a/lm 
7.5 x 10-5 a/lm 

5.3 x 10-15 

With E = 150o volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstromse. . . 7.2 x103 1.5 x 104 1.76 x 105 a/w 
Cathode radiant 

at 4400 
amgstromsd. . . 0.048 0.06 a/w 

Luminous, at 
0 cps°. . . . > 19 - a/lm 

Cathode Luminous 7.5x 10-5 a/lm 
Currert 

Amplification . . 2.5 x 105 
Equivalent Anode-

Dark-Current 
InpLt at 4400 
angstromsj. . . . { 5.5 x 10-13 9x 10 

4.4 x 10-1 ° - 13 l'rn 

Equivalent Noise 

Input at 4400 1.3x 10-14 
angstroms h . . . { x 3.3 10-15 w 

2.7 x 10-12 - lm 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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With E = 1250 volts (Except as noted) and focussng-electrode 
voltage adjusted to glue maximum current amplification 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstromsc  - 4.8 x 103 - a/w 

Cathode radiant at 
4400 angstromsd 0  048 0.06 - a/w 

Luminous at 0 cps°  - 6 - a/lm 
Cathode luminousf   - 7.5 x 10-5 - a/lm 

Equivalent Anode-Dark-
Current Input at 000 
angstromsg  - 2,3 x 10-13 - w 

Equivalent Voise Input at 
4400 angstroms"   - 7.45 x 10-15 - w 

4 Cinch Nanufact.iring Corporation. 1026 South Homan Avenke, Chicago 
26, Illinois. 

Averaged over any interval of 30 seconds miximum. 

C Under the following conditions: Light incident on the ca:hode is 
transmitted through a blue filter ( CDrrilng Ko.C.S.5-58. Glass Code 
No.5113 polished to 1/2 stock thickness--Manufactured by the Corning 
Glass Works, Corning, New York) from a tungsten- filament lump operated 
at a color temperature of 2070e K. The value of light flux incident 
on the filter is 10 mEcrolumens. Radiant sensitivity is determined on 
the basis of the S-11 Spectral Response-Characteristic curve located at 
the front of this Section. 

d Under the same conditions as shown under ( C) except value o' l'ght flux 
incident on the filter is 0.1 lumen. 

e Under the following conditions: The light source is a tungsten- filament 
lamp operated at a color temperature of 24700 K. A light input of 10 
microlumens is used. 

Under the following corditions: The light source is a tungsten- filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux is 0.01 lumen and 200 volts are applied between catiodr and all 
other electrodes connected together as anode. 

0 At a tube temperature of 250 C. bark current may be reduced Dy use of 
a refrigerant. 

h Under the following conditions: Supply voltage ( E) is as Shown, 25° C 
tube temperature, external shield is connected to cathode, bandwidth 1 
cycle per second, ligbt source as shoo'', arder ( c) interrupted' at a low 
audio frequency to produce inciCent raciation pulses alternating between 
zero and the value stated. The ' on' period of the pulse is equal to 
the ' off' period. The output current ismeksured through a filter which 
passes only the fundamental frequency of the pulses. 

j At a tube temperature of 25 ° C and with supply voltage ( E› adjusted to 
give a radiant sensitivity of 7200 amuere. per watt. Dark current may 
be reduced by the use of a refrigerant. 

0 RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division garrison, N. J. l -62 
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TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.3% of Supply 
Voltage ( E) 

multiplied by 

Cathode and Dynode No.1 
Dynode No.1 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 Anode 
Anode and Cathode 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
12 

Focusing electrode is connected to are of potentiometer 
between cathode and dynode No.1. The focusing-electrode 
voltage is varied to give maximum current amplification. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING S- II RESPONSE 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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FACEPLATE--
(SEE NOTE) 

1 9" 
2J' 

IL09" 

C  

J24 
BULB 

BASE 
JEDEC GROUP 5 

No. B14-36 

3.00" ±. 06" 
DIA. 

I 
 2.59" MIN. 

DIA. 

2 31" MAX. 
DIA. 

—PHOTOCATHODE 

5.38" 
±18" 

6.31" 
MAX. 

92CM-11080RI 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BDTTOM OF THE BASE. 

NOTE: W.THIN 2.59. DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WIIL NOT EXCEED 0.010" 
FROM PEAK TO VALLEY. 

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

DATA 3 
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CHARACTERISTICS 

• 

• 

• 

THE SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.3% OF E 
MWLT1PLIED BY 

CATHODE a Dr' 
ori a or2 
or2 a DY; 
DY3 a or4 
Dr4 a or5 
Dr5 a or6 
DY6 8 DY7 
DY7 8 DY8 

DY8 a DY8 
DY9 a DY10 
DY* a ANODE 
1 ANODE 8 CATHODE 12 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

RADIANT SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 
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BETWEEN 8.3 `Ye OF E 
MULTIPLIED BY 

CATHODE a DY1 2 

DY1 a DY2 
DY2 8 DY3 

or3 a or4 
DY4 Et DY 5 

DY5 8 DY6 

or6 a or7 
or7 El DYE( 

DY6 Et DY9 

DY9 8 DYK) 
13`00 & ANODE 

ANODE & CATHODE 12 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR 

MAXIMUM CURRENT AMPLIFICATION. 
TUBE TEMPERATURE.25 C 

103 
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• 

• 

• 

• 
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RADIANT SENSITIVITY—AMPERES/WATT 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

• 

• 

• 

DYNODE—Noi—TO—CATHODE VOLTS.200 
VOLTS PER SUCCEEDIMG DYNODE STAGE 

EXCEPT FOR DYNODE—No.5 STAGE.100 ' 
FOCUSING—ELECTRODE VOLTAGE ADJUS—ED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 

L
 

N
 

e
 

c
 
R
E
L
A
T
I
V
E
 
A
N
O
D
E
 
C
U
R
R
E
N
T
 

m 
al
 
3
 
.
.

 
e
 

 
a
 

3
 

O
.
 

0
 

N
 

i 

i 

I 
% 
\ 

I 
1 
/ 
/ 

‘ 

—800 —700 —600 —500 

DYNODE No.5 VOLTS (REFERRED TO ANODE) 

92CM—II078 

—400 

RADIO CORPORATION OF AMERICA 
Electror Tube Division Harrison, N. J. 1-62 

DATA 5 



8054 

TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE No.' - TO- CATHODE VOLTS- AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS 150 
FOCUSING-ELECTRODE VOLTAGE CONTINUOUSLY 
ADJUSTED FOR MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A STEADY 
SOURCE PROVIDING UNIFORMLY DIFFUSED LIGHT. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

• 

• 

• 

• 

• 

• 

DYNODE Na I — TO— CATHODE VOLTS . AS INDICATED 
EACH SUCCEEDING DYNODE—STAGE VOLTS . ISO 
FOCUSING—ELECTRODE VOLTAGE CONTINUOUSLY 
ADJUSTED FOR MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A 
STEADY SOURCE PROVIDING UNIFORMLY 
DIFFUSED LIGHT. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR 
AXIS OF TUBE. 
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Multiplier Phototube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING VENETIAN-
BLIND-TYPEDYNODESTRUCTURE, '. 38" MINIMUM DIAMETER, FLAT, 
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape  Circular 
Window: 

Minimum area 15  1 sq. in. 
Minimum diameter   4.38 in. 
Index ot refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.10  7 mgf 
Anode to all other electrodes 8  5 Me 

Maximum Overall Length 7  69" 
Seated Length 6  75" t 0 19" 
Maximum Diameter 5  31" 
Operating Position  Any 
Weight ( Approx.) 
Bulb  J42 
Socket  Cinch No.3M14°, or eqLivalent 
Base   Medium-Shell DiheptA 14-Pin 

(JEDEC Group 5, No.814-38) 
Basing Designation for bOTTOM VIEW   14AA 

Pin 1-Dynode No.l. 
Pin 2 - Dynoce No.2 
Pin 3— Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7 - Dynoie No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
P'n 10- Dynode No.10 
P'n 11- Anode 
Pin 12- Internal Connec-

tion—Do Not Use 
Pin 13- FocLsing 

Electrode 
Pin 14 - Photocathode 

Maximum Ratings, Ab,olute-Martmum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODEHDC:  2000 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  250 max. volts 

1 lb 7 oz 

DIRECTION OF LIGHT: 
INTO END OF BULB 

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

DATA I 
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SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENTh  2 max. ma 
AMBIENT TEMPERATURE   75 max. oc 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage (El across a volt-
age divider providing electrode voltages Shown in Table I 

With E . 2000 volts (Except as noted) and focusing—electrode 
vottage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstromsc. . . . 
Cathode radiant, at 

4400.angstroms ° . 
Luminous, at 0 cpse. 
Cathode luminousf . 

Equ'valent Anode-
Dark-Current Input 
at 4400 angstromsg   

Equivalent Noise 
Input at 4400 
angstroms h  

With E = 15oo volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 

0.048 

• 

e 
9.6 x 104 a/w 

0.06 a/w • 
120 a/lm 

7.5x 10-5 a/lm 

4 x 10-13 

5.3 x 10-15 

Sensitivity: 
Ràdiant, at 4400 

angstromse. . . . 7.2x 103 1.5 x 104 1.76 x 105 a/w 
Cathode radiant, 

at 4400 angstroms° 0.048 0.06 - a/w 
Luninous, at 0 cpse. - 19 - a/lm 
Cathode luminous f . 7.5x 10-5 - a/lm 

Current Amplification - 2.5 x 105 
Equivalent Anode-

Dark-Current Input 
5.5 x 10-13 9x 10-13 w at 4400 angstromsi ..( - 

- 4.4 x 10-1° - lm 
Equivalent Noise 

Input at 4400 
angstroms h  { _ 

_ 3.3 x 10-15 1.3 x 10-14 w 
2.7 x 10-12 - lm 

With E = 1250 volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstromse . . . . 
Cathode radiant, 

at 4400 angstroms° 0.048 

4.8 x 103 

0.06 

• 

• 

- a/w • 
- a/w 

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



8055 

Luminous, at 0 cps°. . 
Cathode luminous. . . 

Equivalent Anode-Dark-
Current Input at 
4400 angstromsg. . .   

Equivalent Noise 
Input at 4400 
angstromsg   

— 6 a/lm 
- 7.5 x 10-5 - 1/1m 

- 2.:1 x 10-13 - 

- 7.45 x 10-15 

a Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 
24, Illinois. 

Averaged over any interval of 30 seconds minimum. 

e Under the following conditions: Licht . ncident on the cathode is 
transmitted through a blue filter ( Corning No.C.S.5-58, Glass Code 
No.5113 polished to 1/2 stock thickness--Manufactured by the Corning 
Glass Works, Corning, New York) from a tungsten- filament lump operated 
at a color temperature of 2870 K. Tie value of light flux incident 
on the filter is 10 microlumens. Radiant sensitivity is dete.mined on 
the basis of an S-11 Spectral Response Characteristic curve located at 
front of this Section. 

d under the same conditions as shown under ( e) except value of 1.ght flux 
incident on the filter is 0.1 lumen. 

e Under the following conditions: Thelightsoufce isatungsten-filament 
lamp operated at a color temperature of 200' K. A light input of 10 
microlumens is used. 

Under the following conditions: The light sourceis a tungsten-fi/ament 
lamp operated at a color temperature of 2870 0 K. The value of light 
flux is 0.01 lumen and 200 volts are applied between cathode and all 
other electrodes connected together a: anode. 

g at a tube temperature of 25 0 C. Dark curEent may be reduced by use of 
a refrigerant. 

h Under the following conditions: Supply voltage ( E) is as shown, 25 0 C 
tube temperature, external shield is eonnecteo to catlode, bandwidth 1 
cycle per second, light source as shown under (c) interruptec at a low 
audio frequency toproduce incicent radiation pulses alternating between 
zero and the value stated. The 'on' per:od of the pulse is equal to 
the off . period. The output current ismeasured through afilter which 
passes only the fundamental frequency of the pulses. 

j At a tube temperature of 250 C and wi7.h supply voltage ( E) aojusted to 
give a radiant sensitivity of 7200 amperes per watt. Dark c,,rent may 
be reduced by the use of a refrigerant. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I -62 
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TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.3% of Supply 
Voltage ( E) 

multiplied by 

Cathode and Dynode No.1 
Dynode No.1 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 Anode 
Anode and Cathode 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
12 

Focusing electrode is connected to arm of potentiometer 

between cathode and dynode No.1. The focusing-electrode 

voltage is varied to give maximum current amplification. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING S- II RESPONSE 
is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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FACEPLATE 
(SEE NOTE) 

3.50" 
0.19" 

I 1.97" 

C   

J42 BULB 

2.00 -± .06" DIA. 

BASE 
JEDEC No. B14 - 38 

2.31" MAX. 

'1 PHOTO-
 4.38" MIN. DIA.   CATHODE 

5.25" ± .06" CIA.   

ir  

6.75" 

±.19' 

7.69" 
MAX. 

92CM-1114881 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN :I'D IN ANY 

D'RECTIOM FROM THE PERPENDICULAR ERECTED AT 'HE CENTER OF 

BOTTOM O. THE BASE. 

ROTE: WITHIN 4.38" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, O. J. 1-62 
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CHARACTERISTICS 

• 

• 

• 

• 

• 

• 
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THE SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOI—OWS: 

BETWEEN 8.3% OF E 
MULTIPLIED BY 

CATHODE a DY1 2 
DY1 8 DY2 
DY2 8 DY3 
DY3 8 DY4 
OVA & DY5 
DY5 & DV& 

0% & DY7 
0Y7 a DY9 

DY8 a DY9 

DY9 13 Cello 
DY10 a ANODE 

ANODE a CATHODE 12 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92CM-11086181 

RADIO CORPORATION OF AMERICA 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

RADIANT SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

8.3 % OF E 
MULTIPLIED BY 

CATHODE a DBYEITWEEN 
DY1 & DY2 

DY2 8 DY3 

DY3 a DY4 
DY.I a Dy5 
Dy5 a Dr& 
Dy6 a Dy7 
Dy7 a ors 
(pi% a DY9 
DYg a DY10 
DYK) a ANODE 
ANODE & CATHODE 

2 
1 

1 
1 

I 

1 

I 

1 
I 
I 

I 

12 

g) 
M 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

TUBE TEMPERATURE.25. C 
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RADIANT SENSITIVITY—AMPERES/WATT AT 4400 ANGSTROMS 
92CM-II146 
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TYPICAL ANODE-CURREN CHARACTERISTIC 

DYNODE- No. -TO-CATHODE VOLTS.200 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-No.5 STAGE.100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE No.1-70-CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS = 125 
FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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DYNODE No.I -TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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8092A 

Image Orthicon 
FIELD MESH MAGNETIC FOCUS 
SEMICONDUCTIYE TARGET MAGNETIC DEFLECTION 

For Low-Light-Level Studio and Remote Color ( Scene 
illumination--40 fc or less) and Black-and-White 
(Scene illumination--as low asl fc)TVPickup Service 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrade Capacitance: 
Anode to all other electrodes . . 12 Pf 

Spectral Response  S-10 
Wavelength of Maximum Response. . . 4500 ± 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image ( 4 x3 aspect ratio): 

Useful size of  1.8" max. diagonal 
Note: The size of the optical image focused DM the 

photocathode should oe adjusted so that its maximum 

diagonal does not exceed : he specified value. The 

corresponding electron image onthe target should have 
a s'ze such that the corners of the rectangle just 
touth the target ring. 

Orientation of. . Proper orientation is obtained when 

the vertical scan is essentially parallel tothn 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" i 0.06" 
Minimum Deflecting-Coil Inside DIarrete-   2-3/8" 
Deflecting Coil  Cleveland Electronics, 

Part %lo.0Y-1', or equivalent 
Deflecting Coil Length   
Focusing Coil  Cleveland Electronics, 

Part No.OF-2", or equivalent 
Focusing Coil Length  10" 
Alignment Coil  Cleveland Electronics, 

Part No.0A-3', or equivalent 
Alignment-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 eld 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.)   llb 6oz 
Socket Cinch Part No.3M14b, or equivalent 

5" 

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

DATA I 
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Shoulder Base Keyed Jumbo Annular 7-Pin 
EIUNUM VIEW 

Pin 1 - Grid No.6 
Pin 2 - Photocathode 
Pin 3 - Do Not Use 
Pin 4 - Do Not Use 

Pin 5 - Grid No.5 
Pin 6 - Target 
Pin 7 - Do Not Use 

Enc Base  Small-Shell Diheptal 14-Pin 
(JEDEC No.614-45) 

BOTTOM VIEW 

Pin 1 - Heater 
Pin 2 - Grid No.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.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 & 

Suppressorc 
Pin 14- Heater 

V 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, 

PHCTOCATHODE: 
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: 

Fositive 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 (5. DYNODE No.1 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 
ANCDE-SUPPLY VOLTAGEd   1350 max. volts 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Absolute-Maximum Values: 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N J. 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   12D max. . olts 
Heater positive with 

respect to cathode   10 max. volts 

Typical Operating Values: 

Photccathode Voltage 
(Image Focus) f   -400 to -540 volts 

Grid-No.6 Voltage 
(Accelerator) - Approx. 75% 
phclocathcde voltage   -300 to -40t volts 

TargEt-Cutotf Voltages   -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 Vqltageh   225 to 330 volts 
Grid-No.2 & Dynode-No.1 Voltage. . 300 volts 
Grid-No.1 Voltage for Picture Cutoff -45 to -115 volts 
Dynole-No:2 Voltage  600 volts 
Dynole-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 Strergth at Center of 

Focusing Coiii   75 gausses 
Field Strength of Alignment Coil . . 0 to 3 gausses 

Performance Data: 

With conditions shown under rypical Operating Val— 
ues and with camera lens set ta brine the picture 
highlights one stop above the "once" of the accmn— 
Ponying Basic Light—Transfe-,—Cbaractertstic Curve 

Min. Typical Max. 

Catidde Radiant Sensi-
tivity at 4500 
angstroms   0.033 - aiy, 

Luminous Sensitivity  40 65 µa/lm 
Anode Current (DC)   - 30 - µa 
Signal-Outout Current 

(Peak to Peak)  - 5 - µa 
Ratio of Peak-to-Peak 

Ifighlight Video-Signal 
Current to RIMS Noise 
Current for Bandwidth 
cf 4.5 Mc   37:1 

Photocathode illumination 
at 2870° K Required to 
bring P,cture High-
lights one stop above 
The " Knee" of Light 
Transfe- Characteristic - 0.007 - fc 

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

DATA 2 
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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 
wnitelk  65 

& Made by Cleveland Electronics Inc., 1974 East 61st Street, Cleveland, 
Ohio, 

I; ,1,1e 1UJ,ecsr.1 Manufacturing Company, 1026 South Homan Avenue, Chicago 

C The suppressor grid connected to the cathode and the field—mesh grid 
connected to grid No.4 are not given as numbered grids in order to 
conform with industry practice ofassociating functional camera control 
kri.bs with specific grid numbers. For example, beam—focys control is 
gererally associated with knob identified as64 ( grid No.4), regardless 
of its position with respect to the cathode. 

d 
Dynode—voltage values are shown under typical Operating Values 

• 
e With 8092A operated in RCA— Tx- 11 or — T1431 camera. Other cameras may 

recuire slightly different voltage ranges. 

Adjust for best focus. 

Normal setting of target voltage is + 2 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 should be such that a north— seeking pole is at— 
trarted to the image end of the focusing coil, with indicator located 
outside of and at the image end of the focusing coil. 

Measured with amplifier 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 
Electronic Components and Devices Harrison. N. J. 
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• 

2.500 DIA. 

+.002 
1 DIA. F..-- -.015 

2.56 
t.06 

.425 
±.025 

_ .040 
i.002 DIA. 

6 P.NS 

JUMBO 
ANNULAR 

7- PIN BASE 

15.20 

±.25 

36.5 *±10* .093e03 

ENLARGED BOTTOM VIEW  

• 
DIMENSIONS IN INCHES 

92CM-I0154R2 

SEE NOTE 1 

DETAIL OF BOTTOM VIEW  
OF JLMABO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315 R.MIN. 

I.185 R. MAX. 

25° 43' 

.5 MIN. 

NOTE I: DOTTED AREA 15 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 ENLARGED BY 45 ° 

TAPER TO DEPTH OF 0.047". 

ALL HOLES ARE SPACED AT 

ANGLES OF 51° 26' t 5' ON 

CFRCLE DIAMETER OF 2.500" 

t 0.001". 

b. SEVEN STOPS HAVING HEIGHT 

OF 0.187" t 0.001", CENTER-

ED BETWEEN PIN HOLM, TO 

BEAR AGAINST FLAT AREAS OF 

BASE. 

C. RIM EXTENDING OUT A MINI-

MUM OF 0.125" FROM 2.812" 
D AMETER AND HAVING HEIGHT 

OF 0.126" ± 0.001". 

8. NECK-CYLINDER CLEARANCE 

HOLE HAVING DIAMETER OF 
2.200" t 0.001". 

RADIO CORPORATION OF AMERICA 
-*le . Electronic Components and Devices Harrison, N. J. 
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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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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE— FOOTCANDLES 
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Image Orthicon 
4, MAGNETIC FOCUS MAGNETIC DEFLECTION 

ANTI-GHOST IMAGE SECTION 

For Studio Black-and-White TV Cameras. The 8093A 
is Unilaterally Interchangeable with the 8093. 

DATA 

General: IIIII)Beater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 . . 0.600 amp 

Direct Interelectrode Capacitance ( Approx.): 
Anode to all other electrodes . . . 12 µµf 

Target-to-Mesh Spacing (Average) 0  001" 

Spectral Response  S-10 • Wavelength of Max;mum Response. . 4500 ± 300 angstroms 

Photocathode, Sem"transparent: 
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 sean is essentially parallel 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. 

Focusirg Method  Magnetic 

lie Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflection-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusirg-Coil Length  10" 
Alignment-Coil: 

Length  • Position on neck 
15/16" 

Centerline  of coil 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 und up nor in any 

othem position where the axis of the tube with the base up 

e makes an angle af less than 200 with the vertical. 
Weight ( Approx  )  1 lb 2 oz 

RADIO CORPORATION OF AMERICA 
Electron Tube Drvision Harrison, N. I. 

DATA I 
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Shoulder Base   Keyed Jumbo Annular 7-Pin 
BOTTOM VIEW 

Pin 1- Grid No.6 Pin 5- Grid No.5 111> 

Pin 2- Photocathode Pin 6- Target 
Pin 3- Do Not Use 
Pin 4- Do Not Use Pin 7- Do Not Use 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.B14-45J 

BOTTOM VIEW 

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

Suppressor Grid 
Pin 14- Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END Of TUBE 

V 

WHITE INDEX LINE 
ON FACE 

• 

• 

MOTE: In the tube symbol, the suppressor grid connected to the cath-
ode, and the f ield-mesh grid connected to grid No.4, are intentionally 
without numbers to avoid upsetting industry practice of associating 
functional camera control knobs with specif ied grid numbers. For 
example, beam- focus control is generally associated with knob iden-
tified as G, ( Grid No.4). 

Maximum and Minimum Ratings, Absolute- Maximum Values: 

PHOTOCATHODE: 
Voltage   -550 max. volts • 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 
Any part of bulb  50 max. oc 
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. oc 

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 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GRID-No.1 VOLTAGE: 
Negative-bias value   125 max. volts e Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative w"th 

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 

III, Typical Operating Values:' 

Photocathode Voltage ( Image Focusl° -325 to-475 volts 
Grid-No.6 Voltage ( Acceleratorl--

Approx. 75% of photocathode voltaged. -210 to-360 volts 
Target-Cutoff Voltage °  -3 to + 1 volts 
Grid-No.5 Voltage ( Decelerator)   0 to 40 volts 

e Grid-No.4 Voltage ( Beam Focus) c   140 to 180 volts 
Grid-No.3 Voltage f  260to300 volts 
Grid-No.2 e. Dynode-No.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.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Target-Temperature Range  35 to45 oc 
Minimum Peak-to-Peak Blanking Voltage . 5 volts 
Field Strength at Center 

of Focusing Coila   75 gausses 
Field Strength of Alignment Coil   Oto3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values and 
with camera lens set to bring the :hicture highl¡ghts one 
stop above the "knee" of the light- transfer characteristic 

Ile Cathode Radiant Sensitivity 
at 4500 angeroms   - 0.028 µa/µw 

Luminous Sensitivity 
(2870° K)   30 60 - ma/1m 

Anode Current ( DC)  - 30 50 0 
Signal-Output Current • (Peak to peak)   5 - 30 µa 
Ratio of Peak-to-Peak 
Highlight Video-Signal 
Current to RMS Noise 
Current for bandwidth of 
4.5 Mc  40 45 

Photocathode Illumination at 
2870° K required to bring 

e picture highlights one stop 
above the " knee" of light-
transfer characteristic . . _ 0.040 0.060 fc 

Kin Average Max. 

le le) RADIO CORPORATION OF AMERICA ¡WI Electron Tebe Division Harrison, N. J. 
DATA 2 
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Amp)itude Response at 400 TV 
lines per picture height 
(Per cent of large-area 
black tolarge -area white)'  30 50 

Limiting Horizontal 
Resolution  500 675 _ TV lines 

Uniformity: 
Ratio of shading ( Back-

ground) signal to high-
light signal   0.12 0.15 

Variation of highlight 

111110 signal ( Per cent of 
maximum highlight 
signalP  20 25 % 

g Dynode- voltage values are shown under typical Operating Values. 

b with 8093A operated in RCA- TN- 11 or - 714-31 camera. Other cameras may 
-ego re slightly different voltage ranges. 

C Adjust for best focus. 
d 

11110 
,or minimum highlight flare or ' ghost . the grid-No.6 voltage should be 
,3 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. 

g Direction of current should be suchthat a north- Seeking pole is attracted 
to the image end of the focusing coil, with the indicator located out-
side of and at the image end of the focusing coil. 

h Measured with amplifier having flat frequency response. 

j Variation of response over scanned area. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this section 

• 

• 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 

92C6-11620 

6 

4 

2 

a 

6 

4 

ILLUMINATION TUNGSTEN UGHT, 
DAYLIGHT OR WHITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

2 
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Iodt.ce-1 
f- -.025 

U U 

ENLARGED BOTTOM VIEW  

92CM-8293R3 

2.56: 
±.I2 

.425" 
4.025' 

.040" 
4.002" DOA. 

6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

2.0Ó4.06« 
DIA. 

BASE 
JEOEC GROUP 

N9 814-45 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS- HATCHED 1.315 ,.,,,. 
AREA IS FLAT / 

I.185"R.MAX. 

•25 43' 

SEE NOTE 

15.20» MOTE I: DOTTED AREA IS FLAT OR 

1'257 EXTENDS TOWARD D I HEPTAL- BASE 

END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS 

AS WELL AS ECCENTRICITY OF NECK 

CYLINDER WI TH RESPECT TO PHOTO-

CATHODE CYLINDER ARE HELD TO 

TOLERANCES SUCH THAT PINS AND 

NECK CYLINDER WI LL FIT FLAT-
PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER OF 

0.065. ± 0.001" AND ONE HOLE 
HAVING DI AMETER 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 CIRCLE 

DIAMETER OF 2.500 . ± 0.001". 

b. SEVEN STOPS HAVING HE IGHT OF 

0.187" ± 0.001", CENTERED 

BETWEEN PIN HOLES TO BEAR 
AGAINST FLAT AREAS OF BASE. 

.093 t.003 c. RIM EXTENDING OUT A MIN IMUM 
01A. 

OF 0.125" FROM 2.812" DIAM-

ETER AND HAVING HEIGHT OF 

0.126" ± 0.001". 

d. NECK- CYLINDER CLEARANCE HOLE 

HAVING DIAMETER OF 2.200" 

± O. 001". 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



8093A/L 

Image Orthicon 
LONG- LIFE "TARGET, FIELD-MESH, ANTIGHOST IMAGE SECTION 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High- Quality Pictures in Black-ard-White TV 
Service Using Conventional Lighting Facilities and 
Ordinary Operating Techniques. The 8093A/L is Directly 
Interchangeable with the 8093 and 8093A in All Cameras. 

The i8og3A/L is the same as the 80934 except utilizes a longer 
life non-deteriorating glass target. 

The sturdy, long- life, non-deteriorating, glass ta-get of 
type 8093A'L is characterized by high gain, resistance to 
"bun- in", and the absence of any granular structure. Because 
charge transportation through this target material in elec-
tronic rather than ionic as in ordirary glass targes, the 
electrical characteristics of the ta-get, such as secondary 
emission and resistivity, are essentially constant and sensi-
tivity of the 8093A/L is stable th-oughout life. 

Other impo-tant advantages of this target are that the 
undesirable characteristics of scene retention or " sticking 
pict.ee"and raster " burn- in" duetcunderscanning 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. Allow the 8093A/L to warm up pr.or to operation. 

2. Hold temperature of the 8093A/L within operat'ng range. 

3. Make sure alignment coil is oroperly 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 p-oper operating point with target voltage 
adjusted to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 8093A/L. 

Don'ts 

1. Don't force the 8093A/L into its shoulder socket. 

2. Don't operate the 8093A/L wi:hout scanning. 

3. Don't operate a 8093A/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 vo'tagesare applied to photo-
cathode, grid No.6, target, dyrodes, and anode during 
warm-up or standby operation. 

Mt) RADIO CORPORATION OF AMERICA DATA 
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8134 

Vidicon 

LOW-POWER ( 0.6-WATT) DARK HEATER 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

SEPARATE GRID-No.5 CONNECTION 

for Compact, Lightweight, Transistorized TV Cameras in 

Industrial and Other Closed- Circuit TV Systems. 
Well Suited forBlack-and-White or Color Pickup. 

GENERAL 

Heater, for Unipotential Cathode 
Voltage ( AC or DC)   6.3 1 10% V 

Current at 6.3 V 0  095 A 
Direct Interelectrode Capacitancea   5.0 pF 

Target to all other electrode 
Spectral Response  See Typical Spectral Sensitivity 

Characteristic 
Photoconductive Layer  0.62 in 
Ma>imum usefu diagonal of rectangle 
image ( 4).3 aspect ratio) b 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Overall Length   6.25 ± 0.10 in 
Grealest Diameter   1.125 ± 0.010 in 
Operating Positon   Any 
Weight ( Approx.)   2.8 oz 
Bulb   T8 
Bulb Diameter  1.025 u 0.003 in 
Deflecting-Alignment Assembly  Cleveland Electronicsc 

No.VYA-300, or equivalent 
Socket   Cinchd No.133-98-II-015, or equivalent 
Base  Small- Button Ditetrar 8-Pin, ( JEDEC No.E8-II) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Heater 03 'ARGET 02 
Pin 2- Grid No.1 es 
Pin 3- Grid No.4 
Pic 4- Grid Noi3 & No. 6 
Pic 5- Grid No.2 
Pin 6- Grid No.5 GI 

Pin 7- Cathode 
Pin 8- Heater 
Flange- Target H 

SHORT 
Short Pin- Do Not Use PIN 

IC 
DIREC'ION OF LIGHT: 

INTO FACE END OF TUBE 

8LN 

ABSOLUTE MAXIMUM VALUES 

For scanned area of 1/2 s 3/8 inch 

Grid-No.6 & Grid-No.3 Voltagee  1350 V 
Grid-No.5 Voltagee   1000 V 
Grid-No.4 Voltage  400 V 

.0.-InclIcate ,heaga. 

0 RADIO CORPORATION OF AMERICA 
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8134 

Grid-No.2 Voltage  850 V 
Grid-No.I Voltage 

Negative bias value  300 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 

Target Voltage   100 V 
Dark Current   0.2 ,A 
Peak Target Currentf   0.6 “A 
Faceplate 

.1Iumindtion   50009 fc 
Temperature  71 °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area 1/2.3/8 inch and faceplate temperature of 30° to 35 °C 

In 
mediate High-

Voltage Voltage Voltage 
Operation Operation Operation 

Grid-No.6 ( Decelerator) 
& Grid-No.3 Voltage . 300 500 750 V 

Grid-No.5 Voltage. . . 180 300 450 V 
Grid-No.4 ( Beam-Focus 
Electrode) Voltage. . 120 to 1 50 to f 90 to V 

Grid-No.2 ( Accelerator) 160 1100 1150 
Voltage   300 300 300 V 

Grid-No.I Voltage for 
Picture Cutoffh . . . { -45 to 1 -45 to f -45 to V 

Typical Electrode -100 1-100 1-100 
Currents 
Grid No.6 (1 3. 1.7 2.5 3 /41 
Grid No  5   0.05 0.2 0.3 µA 
G- id No  4   0.0015 0.006 0.008 
Grid No  2   375 450 500 

Lag:1 
Maximum value. . . . 28 28 28 % 
Typical value. . . . 23 23 23 % 

Visual Equivalent 
Signal- to-Noise Ratio 
(Aporox.)k  300:1 300:1 300:1 

Average "Gamma" of 
Transfer Characteristic 
foe Signal-Output 
Current between 
0.02 µA and 0.2 gA . . 0.65 0.65 0.65 

Minimum Peak- to-Peak 
Blanking Voltage 
When applied to grid 
No  1   75 75 75 

When applied to 
cathode   20 20 20 

LimitingResolutionat 
Center of Picture . . 600 700 800 TV Lines 

Indicates a change. 

DAT4 I RADIO CORPORATION OF AMERICA 
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8134 

Amplitude Response to a 400 TV 
Line Square-Wave Test Pattern 
at Center of Picture  17 25 33 % 

Peak Deflecting-Coil Current 
Hor'zontal   95 110 125 mA 
Ver:iccl   10 12 14 mA 

Field Strength of Adjustable 
Alignment Coil m   0 to 1 0 to 1 0 to I G 

High-sensitivity operation-- 0.1 footcandle on faceplate 

Faceplate Illumination ( Highlight)   0.1 fc 
Target Voltagen ,P   30to60 V 
Dark Current q  13.1 mA 
Signal-Output Currentr   0.1 mA 

Average-sensitivity operation-- 1 foolcandle on faceplate 

Faceplate Illumination ( Highl ight)   I fc 
Target Voltage n.P   25 to 48 V 
Dark Currentq  0.035 mA 
Signal-Output Currentr 

Typical   0.265 mA 
Minlimum  0.25 mA 

a Thi , capacitance, whicheffectively is the output impedance of t he 8134, 
is increased when the tube is mounted in the deflectiiip-yoke assembly. 
The resistive component of the output impedance is in the order of 
100 megohms. 

b . Ortentetion of quality rectangle— Proper orientation is obtained when 
the horions' al scan is essentially paralle: 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. 

C Mad, by Cleveland Electronics Inc., 1974 East 61st St., Cleveland. Ohio. 

d Made by Cinah Manufacturing Company, 1026 S. Homan Ave., Chicago 24, 
Illinois. 

e The maximum voltage difference between grids No.6 & 3 end should 
not exceed 750 volts. 

f 

nC7:eriC:1;=1.te:iir2plue:«14;111newCe' 
g For condition where " white light" is uniformly diffused over entire tube 

face. 
h With no blanking voltage or grid No.l. 

j Defined as the per cent of initial value of signal- output current 1 20 
second after illumination is removed. Values shown are for initial 
sigital-outptt current of 0.3 microampe:e and a dark current of 0.035 
mictoompere. 

Meanured with high- gain, low- noise, cascode-input-type amplifier having 
bandwidth of 5 MD: and a peak signal- output current of 0.35 micro-
ampere. Be -aune the noise in such a system is predominately of the 
higli-frequency type, the visual equivalent signal-to-noise ratio is 
taken as the ratio of the highlight video- signal current to rms noise 
current, multiplied by • factor of 3. 

111 The alignment coil should be located on the tube so that its center is 
at a distance of 4-15/16 inches from the face of the tube, iindfie po-
sitioned so that its axis is coincident with the axis of the tnbe and 
the deflecting yoke. 

n Indtcated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

P The target voltage for each 8134 must be adjusted to that value which 
gives the desired operating signal current. 

(I The deflecting circuits must provide extsemely linear scanning far good 
blaik-level reproduction. Dark- current signal is proportional to the 
scanning velocity. Any change in scanning velocity produce:. • black-
lev -I error in direct proportion to the change in scanning velocity. 

r Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

0 RADIO CORPORATION OF AMERICA 
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8134 

OPERATING CONSIDERATIONS 

Resolution of the 8134 is about 600 TV lines per picture 
height when operated with agrid-No.6 & 3 voltage of 300 volts 
and a grid-No.5 voltage of 180 volts. A resolution capability 
of about 800 TV lines is obtained when the 8134 is operated 
with a grid-No.6 & 3 voltage of 750 volts and a grid-No.5 
voltage of 450 volts. 

The target connection may be made by a suitable spring. 
finger contact bearing against the edge of the metal ring at 
the face end of the tube. 

Do and Don'ts on Use of RCA-8134 

DO4 

1. Adjust camera scanning to utilize maximum useful area of 
photoconductive layer. 

2. Orient the vidicon so that horizontal scan is essentially 
parallel to the plane passing through tube axis and short 
index pin. 

3. Align electron beam. 

4. With lens capped, adjust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible raster pattern on photoconductive layer 

with new scan by reorienting the vidicon as required. 

6. Use only sufficient beam current to bring out picture high-
lights. 

7. Open lens iris or increase the scene illumination to ob-
tain the " snappiest" picture without noticeable smear from 
moving objects. Target voltage should be reduced if light on 
the tube and/or resultant signal is excessive. 

8. Always cap lens when transporting camera ( see " Don'ts" 6). 
Don'ts 

1. Don't underscan the photoconductive layer. 

2. Don't change camera size and centering controls once the 
scanned area of photoconductive layer has been properly 
positioned. 

3. Don't rotate vidicon from its original operating position 
in deflecting yoke. 

4. Don't turn beam of vidicon on without normal scanning or 
remove scanning before beam of vidicon is turned off. 

5. DDN'T ALLOW IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 
OF ILLUMINATION TO BE FOCUSED ON PHOTOCONDUCTIVE LAYER AT ANY 
TIME. 

L,AA , RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, 



8134 

DIMENSIONAL OUTLINE 

1.125 .835 
1.010 ±.035 

6.25 
±010 

92CS-11592R3 

DIMENSIONS IN INCHES 

MASKED PORTION' 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

1.025 -±.003 

.375 
(NOTE 2) 

BASE 
JEDEC NeE8-11 

Note I: Straight sides of masked portions are parallel to the 

plane passing through tube axis and short pin. 

Note 2: Within this distance, diameter of bulb is 1.025 + 
0.003-0.030 inches. Tube is acceptable regarding camber when 
it can be inserted into a 1- inch long cylinder gauge which has 
an inner diameter of 1.0280 + 0.0011-0.0000 inches. The gauge 

must pass along the tube length from the base to the metal 

target flange. 

Note 3: Faceplate thickness is 0.094 t 0.012 inches. 

0 RADIO CORPORATION OF AMERICA 
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RECOMMENDED LOCATION OF DEFLECTING YOKE AND ALIGNMENT COIL 

For optimum geometry and opt imam output- signal uni formity 

15 
4 16 

HORIZONTAL AND 
VERTICAL DEFLECTING COILS 

92GS-1169517i MAGNETIC SHIELDS 

DIMENSIONS IN INCHES 

Range of Dark Current 

TO 
3 
;1-

APPROX.) 

END OF ELECTRON GUN 

TWO CONCENTRIC ALIGNMENT 
COIL 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER. I/ex 3/e 
FACEPLATE TEMPERATURE • 30•C APPROX. 

I 

N
T
-

•
 

a 

i l l 
4 • II 1, 2 4 11 

TARGET VOLTS 

92LS-I447 

• 

• 

• 

• 

• 

• 
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• • • 
ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER.I/2" X 3/8" 
FACEPLATE TEMPERATURE.30•C APPROXIMATE. 

- 

1111 

.1111{1. 

4 6 8 2 4 6 8 4 6 9 
001 01 1 10 

2870° K TUNGSTEN ILLUMINATION ON TUBE FACE-FOOTCANDLES 
9263-13827 

Light Transfer Characteristics 



8134 

Typical Persistence Characteristic 

INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2"X 3/8" 
FACEPLATE TEMPERATURE • 30* C APPROX. 
FACEPLATE I M1NAT ON • I FOOTCANDLE 

100 

90 

80 
-J 

70 

cr 

I 50 

40 
3 

2 
3 

20 2 
0 

10 

150 200 
TIME AFTER ILLUMINATION IS REMOVED — MILLIncœr • 

2211-lemoT 

• 
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Uncompensated Horizontal 
Square-Wave Response 

HIGHLIGHT TARGET MICROAMPERES•0 3 
DARK CURRENT (MICFK/AMPERES).0/32 
TEST PATTERN: TRANSPARENT SQUARE 

WAVE RESOLUTION WEDGE. 

100 lb. Mlles 
N 

»eh, 
\IIIMIZ 

CURVE A: GRID-No.6 e 3 VOLTS•1300 
GRID-No .5 VOLTS. 780 

CURVE B: GRID-No. 6 e 3 VOLTS•1000 
GRI D-No. 5 VOLTS•600 

CURVE C: GRID-No. 6 13 3 VOLTS•750 
GRID-No.5 VOLTS•450 

 CURVE D: GRID-No.6 e 3 VOLTS•500 
GRID-No.5 VOLTS' 300 

CURVE El GRID-No.6 e 3 VOLTS' 300 
GRID-No.5 VOLTS•I1X) 

all•11101•1 
l'1111 

d.11.1•11CZU 

WWII\ 
N 

VUBVIIIIIIM1111193 

1 31.1111M1111110  
OMIWC13111111•10MB.IBBMWOMBe 

... t:\11174MIZ  
 qqqqqqqqq 

O 200 400 
TV LINE NUMBER 

600 

92CM-13824 

800 
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8134/V1 

Vidicon 
SEPARATE GRID-No.5 CONNECTION LOW- POWER ( 0.6-WATT) DARK HEATER 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For Compact, Lightweight, Transistorized TV Caneras in 
Indastrial and Other Closed- Circuit TV Systems. Designed 
to Provide High- Quality Service in Color TV Cameras. 

The 8134/V1 is electrically and mechanically identical with 
the 8134 except for the primary difference that it is tested 
to net extremely stringent criterma or signal uniformity or 
shading, and associated characteristics such as beam astigwatism 
and heat patterr. 

SIGNAL UNIFORMITY TEST POINTS 

10% OF 10% OF 
PICTURE CENTER OF PICTURE 
WIDTH PICTURE V/FOTN 

LINE SELECT 
10% OF 

PICTURE HEIGHT 

LINE SELECT 
CENTER 

LINE SELECT 
10% OF 

PICTURE HEIGHT 

TEST 
MEASUREMENT 

POINT 
92CS-13822 

5 cm x 5 cm Oscilloscope Display 

SIGNAL-UNIFORMITY TEST 

The 8134/V1 is tested for SLgnat Unzformxty in an RCA Mono-
chrome TU-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.I Voltage   -20 V 

RADIO CORPORATION OF AMERICA 
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8134/V1 

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 z 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 z 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 center 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/V1 is such 
that at least 300 TV lines vertical resolution is visible at 
the center of the picture 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 
area and the other 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 CORPORATION OF AMERICA 
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Vidicon 
LOW- POWER ( 0.6-WATT) HEATER S- 18 RESPONSE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For Transistorized, Low-Power, High-Performance TV Cameras 

General: 

Heater, for Unipotential Cathode: 
\,oltage ( AC or DC)  6.3 t 5% vol ts 
Current at 8.3 volts  0.095 amp 

Di sect I r0:ere' ect rode Capac i tance: a 
Target to ail other electrodes. . 11 Pf 

Spectral ResppnsP  S-18 
Wavelength of Maximum Response. . 4500+500-300 angstroms 
Photoconduct i ye Layer: 
Haximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio)   1.0 inch 

Orientation of qual ity rectang'e--Proper orientation is ob-

tained when the horizontal scan is essential ly para I le I to 

the straight side of the masked portions of the faceplate. 

The straight sides are parallel to the pl ane passing through 

the tube axis and shart pin. .fte external masking is for 

orientat i Dn on ly and does not def ine the proper scanned area 
of the photoconductive layer. Final orientation should be 

such that the image fits inside o- any internal mask of the 

mesh àssemb I y. 

Focusing Method   
Deflect iol Method   
Overall Length  
Greatest Diameter   
Operating Position  
Weight ( Apprcx  )  
Bu 1 b  
Bulb Diameter   
Deflect ing-Al ignment Assemblyb 

El ect rostat ic 
Magnet ic 

10.250 t 0.125" 
1.59" t 0.01" 

Any 
11 oz 
112 

1.500' ± 0.005" 
 Cleveland Elect ron icsc 
No. 15VYA-333, or equivalent 

Socket  Aldeed No. 208-SPEC, or equivalent 
Base. . . . Scall-Button Super-Ditetrar 8-Pin (JEDEC No. ES- 78) 

Basi ng Des i gnat i On for BOTTOM V I EW  8MD 
TARGET 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3-Gric Nc.4 
Pin 4- Grid No.3 

d‘ No.6 
Pin 5-Grio Nc.5 

63 
G6 

G4 62 

SHORT 
PIN 
IC 

DIRECTION CF LIGHT: 
INTO FACE END OF TUBE 

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

Fl ange - Target 
Short Pi n - Do Not Use 

RADIO CORPORATION OF AMERICA DATA I 
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Maximum Ratings, 4t•,,,,te-Naxlmum Values: 

/Jr Scanned Area of o.6" x o.8" 

Grid-No.6 & Gricl-No.3 Voltage°   1500 max. volts 
Grid-No.5 Voltage°  1500 max. volts 
Grid-No.4 Voltage   500 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 Heater-Cathode Voltage: 
Heater negative with 

respect to cathode  125 max. volts 
Heater positive with 

respect to cathode  10 max. volts 
Targe- Voltage  125 max. volts 
Dark Current 0  25 max. ma 
Peak Target Currents  0.6 max. µa 
Facep'ate: 

Illumination  1000 max. fc 
Temçerature   71 max. °C 

Typical Operation and Performance Data: 

For Scanned Area of o.6" x o.8" 
Faceplate Temperature of 280 to 3.1° C 

Grid-Mo.6 ( Decelerator) 
& Grid-No.3 Voltage°  1400 volts 

Grid-No.5 Voltage°  700 to 840 volts 
Grid-to.4 ( Beam-Focus 

Electrode) Voltage  230 to 260 volts 
Grid-No.2 ( Accelerator) Voltage . . .   300 volts 
Grid-No.1 Voltage 

for Picture Cutoff('   -45 to - 100 volts 
Lag:h 

Typical   25 % 
Maximum   30 % 

Average "Gamma" of Transfer Charac-
teristic for Signal-Output Current 
between 0.02 µa and 0.6 µa  0.65 

Minimum Peak- to-Peak 
Blanking Voltage: 
When applied to grid No.1   75 volts 
Wher applied to cathode   20 volts 

Limiting Resolution: 
At center of picture--
Minimum   1200 TV lines 
Typical   1400 TV lines 

At corners of picture--
Typical   1000 TV lines 

Amplitude Response to a 400 TV- Line 
Square-Wave Test Pattern at 
Center of Picture: 
Minimum   55 
Typizal   

% 

• 

• 

• 

• 

• 
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Alignment-Coil Field Strength.'   G to 2 gau:, 
Peak Deflecting-Coil Current 

for Specified Deflecting-
Alignment Assembly: 
Horizontal   100 ma 
Vertical   20 ma 

Average-Sensitivity Operation 

Faceplate Illumination (Highlight 10 fc 
Target Voltagee ,e   20 to 60 volts 
Dark Current°.   0.02 µa 
Signal-Output Current: 

Typical   0.5 ma 

Minimum- Lag Operation 

Faceplate ' llumination ( Highlight)   50 fc 
Target Voltagee.°   10 to 30 volts 
Dark Current' 0.005 Ma 
Signal-Output Current:P 

Typical   0.5 µa 

• This capacitanie, which effectively is the output impedanco of the 8480, 
is increased when the tube is mounted in the deflecting-yoke assembly. 
The res .st've camponent of the output impedance is in order of 10e megohms. 

Forminimum geometric distortion, the front of the deflectind yoke should 
be located in its proper axial position 5/4 inch from the face of the tube. 

C Cleveland Electronics Inc.. 1974 East 61st St.. Cleveland, Ohio 

d Alden Products Co., 9140 No -th Main St.. Brockton 64, Massacnusetts. 

e Grid-Nc.E a 3 voltage must always be grepter than grid-So.5 voltage. 
The maximum voltage difference betweenthe.e electrodes, however, should 
not exceed 800 volts. The recommended ratiiiot grid- N0.6 A 3 to yid-No.8 
voltage is 1.67 to 2; best geometry being provided when the ratio is 1.67, 
and most uniform signal output when tie ratio is 2. The operator should 
select the ratio within this range whicn provides the desired performance. 

ociwTóHalvOTarelfbeO.Vgatdoic.gl%115%'glg, of this 
mag-

nitude 

h Defined as the per cent of initial value of signal-output current 1/20 
second after illumination is removed. Values shown are for initial sig-
nal-output current of 0.2 microampere ant a dark current of 0.02 micro-
ampere. 
The alignment coil should be located on the tube so its center is at a 
distance of 8-t/4 inches from the face of ' re tube, and be positioned so 
that its axis ' s coincident with the ails of the tube and the deflecting 
yoke. 

k Indicated range for each type of service serves only to illi.strate the 
operating target-voltage range norma'ly encountered. 

▪ The target volage for eacheaDO must be adjustedto that value which gives 
the desired onerating dark current. 

n The deflectinn circuitsmust provide nxtremely linear scamniag for good 
black-lesel reproduction. Dark-current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black-level 
error in direct proportion to the change in scanning velocity. 

P Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

OPERATING CONSIDERATIONS 

The target connection may be made by a suitable spring-finger 

contact bearing against the edge of the metal ring at the face 

end of the tube. 
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DIMENSIONAL OUTLINE 

t 
1.59 1.00 MASKED PORTION 
±.0I  ±.05 OF FACE 
DIA.  

i____ (SEE NOTE 11 

1  

085+ 010 

.125 

10.250 
±.I25 

.75 
(SEE NOTE 2) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

1.500 ±.005 
DIA. 

RASE 
JEDECW4E8-7111 

92CS —12348 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked port ions are pare 1 lei to 

the plane passing through tube ax is and short index pin. 

Mote 2: With in this area the min imum bulb diameter dimen-
sion does not apply. 

Note 3: Faceplate thickness is 0.135. ± 0.005". 

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

• 

• 

3 

VERTICAL DEFLECTING COILS-

 8 

HORIZONTAL AND AL IGNMENT 1 COIL r:PPROX 
71 

;1-01L.3+ 

41 

END OF ELECTRON GUN 

MAGNETIC 
SHIELDING 

92C9— I2 349 

DIMENSIONS IN INCHES 

TYPICAL RANGE OF DARK CURRENT 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER .0.6" x0.8' 
FACEPLATE TEMPERATURE . 30. C APPROX. 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATIONI 
SCANNED 

FACEPLATE 

I 

AREA 

TEMPERATURE•0° 

UNIFORM 
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OVER PHOTOCONDUCTIVE 
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SIGNAL OUTPUT—MICROAMPERES 
92CM-12347 
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TYPICAL PERSISTENCE CHARACTERISTICS 

NITIAL HIGHLIGHT SIGNAL— OUTPUT MICROAMPERES.0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER. 0.6" x o.e" 
FACEPLATE TEMPERATURE -30 ° C APPROX. 

1M:="11MR•• 

o 50 100 150 200 250 300 
TIME AFTER ILLUMINATION IS REMOVED— MILLISECONDS 

92CIA-11153R1 

e RADIO CORPORATION OF AMERICA 
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8480 
UNCOMPENSATED HORIZONTAL RESPONSE 

TO A SQUARE-WAVE TEST PATTERN 

HIGHLIGHT TARGET MICROAMPERES . 0.3 
DARK CURRENT (MICROAMPERES). 0.02 
TEST PATTERN TRANSPARENT SQUARE— 

WAVE RESOLUTION WEDGE. 
GRID —No. 6 8 No.3 VOLTS . 1400 
GRID—No. 5 VOLTS = 800 
GR1D—No.2 VOLTS = 300 

200 400 600 800 

TV LINE NUMBER 

1000 1200 

92CM -12346 
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Vidicon 
I" - DIAMETER 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
For Live-Scene, or Film 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* ID% volts 
Current at 6.3 volts  0.6 amp 

Digect lnterelectrode Capacitance:a 
larget 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" 
Orientationofquality rectangle-- Proper orientation isobtain-

ed when the horizontal scan is essentially parallel to the 
straight sides of the masked portionsofthe faceplate. The 
traigh* sides are parallel to the planepassingthrough the 

tube axis and short pin. The masking is for orieetation only 
and doe!. not define the proper :.canned area of the ohotocon-
cuctive layer. 

Focusing Method   Magnetic 
Deflectior Method   Magnetic 
Overall Length 6  Met 0.125" 
Greatest Diameter 1  125"t 0 010" 
Operating Position  Any 
Weight ( Approx  )  2 oz 
Bulb T8 
Focusing Coil  Cleveland Electronicsa ,c No. 'IF- 115-12, 

or equivalent 
De7lecting Yoke . . . . Cleveland Electronicsa.c No.VY-111-3, 

or equivalent 
Al ,gnment Coil   Cleveland Electronics'" No.VA-118, 

or equivalent 
Ba.e  Small- Button Ditetrar 8- Pin, ( JEDEC No. E8-11) 
Socket  CincLa No.54418088, or equivalent 

Basing Designation for BOTTOM l!1EW  BME 
TARGET 

ID ; G2 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 5- Grid No.4 GI 
Pin 4- Do Not Use 
Pin 5- Grid No.2 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Pin 6- Grid No.3 
Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 

Short Pin- DoNot Use 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 3-64 
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Maximum Ratings, Absolute-Maximum Values: 

For scanned area of 1/2" x 3/8" 

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 -Water-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: 

Illumination   1000 max. fc 
Temperature  71 max. OC 

Typical Operation and Performance Data: 

For , scanned area of 1/2" x 3/8" and 
faceplate temperature 01300 to 5° C 

Low- Voltage High- Voltage 
Operation Operation 

Grid-No.4 ( Decelerator) 
Voltage  500 750 volts 

Grid-No.3 ( Beam-Focus 
Electrode) Voltage. . . 3009 4500 volts 

Grid- 1o.2 ( Accelerator) 
Voltage  300 300 volts 

Grid- o.1 Voltage for 
Picture Cutoff h  -45 to -100 -45 to -100 volts 

Lagi. Typical   20 20 % 
Average "Gamma" of 
Transfer Character-
istic for signal-
output current 
between 0.02 µa and 
0.2 ga   0.65 0.65 

Visual Equivalent Sig-
nal- to-Noise Ratio 
(Aporox.) h   300:1 300:1 

Minimum Peak- to-Peak 
Blanking Voltage: 
When applied to 
.grid No  1   75 75 volts 

When applied to 
cathode  20 20 volts 

Limiting Resolution: 
At center of picture . 900 1000 TV lines 
At corner of picture . 600 700 TV lines 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Low-Vo.tage High- Voltage 
Operation Operation 

Amp'itude Respcnse to 
a 400 TV Line Square— 
Wave Test Pattern at 
Center of Picture  35 45 % 

Field Strength at Center 
of Focusing Coil f  41t 4 52±4 gauss 

Peak Deflecting—Coil 
Current: 
Horizontal   180 220 ma 
Vertical   33 40 ma 

Field Strength of 
Adjustable ATigrment 
Coil"  0 to 4 0 to 4 gauss 

Maximum-Sensitivity Operation - 

0.2 Footcandle on FazePlate 

Faceplate Illunination 
(Highlight)   0.1 fc 

Target Voltager ,P  35 to70 volts 
Darl. Currertq  0.2 µa 
Signal—Output Current:r 

T}pical   0.14 µa 

Intermediate- Sensitivity Operation - 
o.5 Footcandle on Faceplate 

Faceplate ' llumination 
(Highlight)   0.5 fc 

Target Volage'. P  30 tc60 volts 
Dark Curregtq  0.10 µa 
Signal—Output Current:r 

Typical   0.27 µa 

Average-Sensitivity Operation - 
1.0 Footcandle on Faceplate 

Faceplate llumination 
(Highlight)   1.0 fc 

Target Vo)tagen ,P  20 to40 volts 
Dark Curren t q  0.02 ila 
Signal—Output Curren t:r 

7ypical   0.20 µa 
Minimum  0.15 µa 

High- Light Level Operation - 
10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)   10 fc 

Target Voltage' q  10 to 22 volts 
Dark Currentq  0.005 µa 
Signal—Output Current: r 

Typical   0.3 µa 

RADIO CORPORATION OF AMERICA DATA 2 
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4 This capacitance, which effectively is the output impedance of the 
8507, is increased when the tube is mounted in the deflecting-yoke and 
focusing-coil assembly. The resistive component of the output imped-
ance is in the order of 100 megohms. 

Cleveland Electronics Inc., 1974 East 61st Street, Cleveland, Ohio. 

C These components are chosen to provide tube operation with minimum 
beam- landing error when mounted in the recommended position along the 
tube axis. 

d Cinch Manufacturing Corporation, 1026 S. Homan Avenue, Chicago 24, 
Illinois. 

e . is ringIrtuacrePitOf 'aevroldm amp l ifi erbe designediloatdo ohrandle  pictu reta rget rgr:t.tion. cu rrents " 
Beam focus is usually attained by varying the focus-coil current to 
obtain a field- strength value within the range shown under rypical 
Opsvation andPerforsance Data. If the field-strengthof the focus coil 
is fixed, oeam focus is obtained within a ± 10 per cent range of the 
grid-No.4 and grid No.3 voltages. However, the recommended ratio of 
0.6 Detween grid No.3 and grid No.4 must bemaintained as these voltages 
are varied. 

g In general, grid No.3 should be operated above 250 volts and be 0.6 of 
grid-No.4 voltage. 

h With no planking voltage on grid No.1. 

j 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. 

Measured with high-gain, low-noise, cascode-input-type amplifier having 
bandwidth of 5 Mc anda peak signal-output current of 0.35 microampere. 
Because the noise in such asystem ispredominately of the high-frequency 
type, the visual equivalent signal-to-noise ratio is taken as the ratio 
of the highlight video- signal current to ros noise current, multiplied 
by a factor of 3. 

4 The alignment coil should be located on the 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 is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

n The target voltage for each 8507 must De adjusted to that value which 
gives the desired operating dark current. 

d Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

11 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 a black-
leve' error in direct proportion to the change in scanning velocity. 

✓ Defined as the component of the highlight target current after the dark-
current component h85 been subtracted. 

OPERATING CONSIDERATIONS 

The resdiutton capabli;ty of the 8507 at the center of the 

picture is about 1000 TV lines and about 700 TV 1 ives 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 agrid-N0.4 

voltage of 500 volts and a grid-No.3 voltage of 300volts, its 

resolution is about 900 TV lines at the center and 600 TV lines 

at the corner of the picture. 

The target connectson ismmde 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 be provided 

as part of the focusing-coil design. 

RADIO CORPORATION OF AMERICA 
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1.125 
±.010 
DIA. 

'11 

FACEPLATE 
,OSO (NOTE 2) 
i  

6.250 
±. 25 

MASKED PORTION 
OF FACE 
(NOTE 0 

METAL 
TARGET 
FLANGE 

L020  

DIA. 

BASE 
JEDEC N..E8-11 

92C0-12251 

DIMENSIONS IN INCHES 

Mote I: Straight sides of masked pert ions are parai lei to 
the plane passing through tube axis and short index pin. 

Mote 2: Faceplate thickness is 0.094. ± 0.012.. 
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8507 

TYPICAL CHARACTERISTIC 
ILLUMINATION: 
HIGHLIGHT 
SCuNNED 
FACEPLATE 

2870° K INCANDESCENT. 
SIGNAL—OUTPUT MICROAMPERES • 0.2 
AREA OF PHOTOCONDUCTIVE LAYER = I/2' x 3/8" 

TEMPERATURE • 30° C APPROX. 
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SCANNED AREA OF PHOTOCONDUCTIVE LAYER • / 2" x 3/8" 
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"a 3/8" . 0.02 

DARK CURRENT IMICROAMPERES).0.02 
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TYPICAL PERSISTENCE CHARACTERISTICS 

ITIAL HIGHLIGHT SIGNAL—OUTPUT MICROAMPERES °O.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYERv1/2"x 3/8» 
‘ACEPLATE TEMPERATURE 30° C APPROX. 
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8507 
TYPICAL HORIZONTAL SQUARE-WAVE 

RESPONSE CHARACTERISTICS 
HIGHLIGHT TARGET MICROAMPERES • 0.35  
DARK CURRENT (MICROAMPERES)0.O2 
TEST PATTERN: TRANSPARENT SQUARE-

WAVE RESOLUTION WEDGE. 
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Vidicon 
MAGNETIC FOCUS I- I/2" Diameter MAGNETIC DEFLECTION 

For Slack-and-White Pickup in Industrial 
Closed-CircuitTVSystemsRequiringLimit-
ing Resolutionsofmore than 1200 TV Lines 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC cr DC)  6.3 ± 111£ volts 
Cerrent at heater volts = 6.3   0.( amp 

Direct lnterelectrode Capacitance:a 
Target to all other electrodes  8.0 Pf 

Spectral Resporse  See Accompanying Curve 
Photoconductive Layer: 
Maximum useful diagonal of rectangu'ar 
image 4 x 3 aspect ratio)b   1" 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 7  75' ± 0.25" 
Greatest Diameter 1  59' ± 0.01" 
Bulb Diameter 1  50'±0.01" 
Operating Position  Any 
Weight ( Approx  )  5.25 oz 
Bulb  T12 
Focusing-Alignment Assembly  Cleveland Eleu,ronicsc 

Nc 15-VFA-259, or equivalent 
Deflecting Yoked Cleveland Electronicsc 

No. 15-VY-258, or equivalent 
Socket  Alden° No. 208-SBSDC, or equivalent 
Base. . . . Sma .1-Button Super-Ditetrar 8-Pin ( JEDEC No.E8-78) 

Basing Designation for BOTTOM VIEW  8LB 

Pin 1- Heater 
Pi, 2- Grid No.1 
Pin 3-Do Not Use 
Pin 4 - Grid No.4 
Pin 5- Grid No.2 
Pin 6 - Grid No.3 
PH 7- Cathode 
Pi, 8- Heater 
Flange- Target 

Short Index Pin- Do Not Use 

G 

SHORT 
PM 
IC 

DIRECTION Of LIGHT. 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Naxlmum Values: 

For scanned area of o.6" x o.8" 

Grid-No.4 Voltage   1500 Max. volts 
Grid-No.3 Voltage   1500 max. volts 
Grid-No.2 Voltage 550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8521 
Gria-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 
Heeter positive with respect tocathode . 10 max. volts 

Target Voltage   100 max. volts 
Dark Current   0.25 max. Ma 
Peak Target Currentf   0.60 max. ma 
Faceplate: 

Illumination   1000 max. fc 
Temperature  71 max. °C 

Typical Operation: 

For scanned area of o.6" x o.8" and 
faceplate temperature of28°to34° e 

Grid-No.4 ( Decelerator) Voltageg   1400 volts 
Grid-No.3 ( Beam-Focus Electrodeh)  800 to 1000 volts 
Grid-No.2 ( Accelerator) Voltage  300 volts 
Grid-No.1 Voltage for 

picture cutoffi  -45 to -100 volts 
Average "Ganyna" of Transfer Characteristic 

for signal-output current between 
0.C2 µa and 0.6 µa   0.65 

Minimum Peak-to-Peak Blanking Voltage: 
When applied to grid No  1   75 volts 
When applied to cathode  20 volts 

Lag—PerCent of Initial Value of Signal-
Output Current 1/20 Second after 
Illinination is Removed:k 
Maximum value  45 % 
Typical value  30 % 

Limiting Resolution: 
At center of picture— 

Typical value  1500 TV lines 
M nimias value  1200 TV lines 

At corners of picture— 
Typical value  900 TV lines • 

Amplitude Response to a 400 TV 
Line Square-Wave Test Pattern 
at Center of Picture: 
Minimum value  60 % 

Field Strength at Center of 
Focusing Coil ( Approx  )   46 gauss 

Field Strength of Adjustable 
Alignment Coil °  Oto 4 gauss 

II, Peak Deflecting-Coil Current for 
Specified Deflecting Yoke: 

Horizontal   240 ma 
Vertical   50 ma 

Maximum-Sensitivlty Operatton-
0.1 Footcandle on Faceplate • Faceplate Illumination 

(Highlight)   0.1 tC 

RADIO CORPORATION OF AMERICA 
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Target Voltagen ,P  30 to 60 volts 
Dark Current q  0.1 µa e Signal-Output Current:' 

Typical   0.2 µa 

Average-Sensitivity Operation - 
1.0 FootcandleonFaceplate 

Faceclate Illumination 
(Highlight)   1.0 fc 

Target Voltagen.P  17 to 35 volts 
Dark Currenlq  0.02 µa 
Signal-Output Current:' 

Typical  0.20 Ma 
Minimum  0.15 pa 

High-Light Level Oteratton - 
10 Faotcandles on faceOlate 

Faceplate l'Ium natian 
(H .ghligh')   10 fc 

Target Voltagen.P  10 to 20 volts 
Dark Currentq  0.005 µa 
Signal-Output Current:' 

Typical  0.3 µa 

g This capacitance, which effectively is the output impedance of the 8521, 
is increased when the tube is mounted in the deflecting-yoke and focus-
ni-alignment assembly. The resistive component of the outpvt impedance 
is in the order of 100 megohms. 

• Proper or ientation of quality rectangle is obtained when the horizontal 
sc In is essentially parallel to the plane passing through the axis and 
short index pin. The masking is for or only and does not define 
the proper scorned area of photoconductive layer. Final orientation 
should be such that the image also fits inside of any internal mask of 
the mesh assembly. 

C Cleveland Electronics Inc.. 1974 East 6:st St., Clevelard, Ohio. 

Fo- minimum geometric distortion, the Inflecting yoke should be located 
i, its proper axial position 3/4- itch from the face of the tube. 

e nItien Products Co., 9140 North Ma n Street. Brockton 64. Mass. 

video amplifiers must be designed properly to handle target currents of 
tnis magnitude to avoid amplifier overload or picture distortion. 

g Grid-No.4 voltage must always be greater than grid-No.3 voltage. For 
minimum ' porthole' effect, grid-No.4 voltage should be ad:usted to 
approximately 1.6 times the grid-No.3 voltage value, and the focusing-
alognment sssemblyanddeflecting yoke positioned as shown in accompany-
ing diagram. 

h 
Beam focus is obtained by the combined effect of grid-No.3 voltage, 
which should be adjustable over inditated range, and a focusing coil 
having an sucrage field strength of eh gai.ss. 

j With no blanking voltage on grid No.T. 

Far initial signal-output cu -rent of0.2,izaand a darkcurrent of 0.02/La. 

M The alignment coil shouIC be located .n the tube so that its center is 
at a distance of 6 inches from the faie of the tube, and be positioned 
so that its axis is coincident with the axis of the tube. the deflecting 
ycke. and the focusing coil. 

n Indicated range for each type of sers ce .erves only to illustrate the 
operating target-voltage range normal'y encountered. 

P The target voltage for each 8521 must be adjusted to thal value which 
gives the desired operating dark current. 

g The deflecting circuits must provide extremely linear scanning for good 
black- level reproduction. Oark-current signal is proportional to the 
scanning veloc ty. any change in scanning velocity produces a black-
level error in direct proportion to the change in scanning velocity. 

• Definedasthe component of the highlight target current after the dark-
carrent campon.elt has been subtracted. 

RADIO CORPORATION OF AMERICA 
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61A. ± •° 5 

p .0851.010 

7.75 
S.25 

.73 
(NOTE 2) 

MASKED PORTION 
  OF FACE 

(NOTE 1) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

1.50 ± . 01 

BASE 
JEDEC No. E8-78 

92Cs-12423 

DIMENSIONS IN INCHES 

Nota I: Straight sides of masked port ions are parai lei to 
the plane passing through tube axis and short index pin. 

Note 2: Within this area the minimum bulb diameter dimension 
does not apply. 

Note 3: Faceplate thickness. is 0.135" ± 0.005". 
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• 

• 

• 

• 

COMPONENT LOCATIONS 

 6  

,—FOCUSING COIL 

t•.\\\.\\\\.\-\\\\\\\\1 

y 
1 ALIGNMENT COIL 
END OF ELECTRON GUN 

III 
N\\\\\\N\\1 

HORIZONTAL AND VEFMCAL 
DEFLECTING COLS 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

F 

92CS-12422 

SCANNED AREA OF PHOTOCONDUCT VE L AYER = 0.6" X 0.8" 
FACEPLATE TEMPERATURE=30° C APPROX. 

D
A
R
K
 
C
U
R
R
E
N
T
-
M
I
C
R
O
A
M
P
E
R
E
S
 

8 
g 

„„ 
5
)
 
 

1 

••iuuuui 'a •u 

11111111 

WI aiuuuu 

2 4 6 8 10 2 4 6 8 Ice 

TARGET VOLTS 

92C5 - 12409 

4 

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

DATA 3 

6-64 



DARK CURRENT ( MICROAMPERES)=0.1 
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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 1/2X3/8" = 0.02 

DARK CURRENT (MICROAMPERES)=0.02 

.7) . I 10: 
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92*A-11619 
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TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL—OUTPUT MICROAMPERES=0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER.0.6" X 0.8' 
FACEPLATE TEMPERATURE. 30* C APPROX. 

50 100 150 ?uC) 250 300 350 
TIME AFTER ILLUMINATION IS REMOVED— MILLISECONDS 

92CM-12416 
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Vidicon 

LOW-POWER ( O. 6-WATT)"DARK HEATER" l" DIAMETER PRECISION BULB" 
ELEC-ROSTAT I C FOCUS RUGGED I ZED MAGNETIC DEFLECT ION 

For Compact, Lightweight, Trans . stor i zed TV Cameras in 
Industrial and Other Closed-Circuit TV Systems Where 
Severe Environmental Conditions May be Encountered 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   6.3 ± 11% vol ts 
Current at 6.3 volts   0.095 amp 

Dire:t Inte-electrode Capacitance: h 
Target to all other el ect -odes  5.0 Pf 

Spectral Response  See TyPtcal Spectral-Sensttltaty 
Charactertstic, shown under Type 8134 

Photoconductive Layer: 
Maximum tLieful diagonal (se rectang liar image 

(4 x 3 aspect rat io)c 0  62" 
Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Ove s al 1 Length 6  2'." t 0.10" 
Greatest Diameter 1  125' ± 0.010" 
Operating Position   Any 
Weight ( Approx.)   2.8 oz 
Bul   T8 
Bulb Diameter 1  025 t 0.003" 
Deflecting-Alignment Assembly  Cleveland El ectron icsd 

No.VYA-300, or equivalent 
Socket   Cinch ° No.133-38-11-015, or equivalent 
Bas=  Small-Button Di tEtrar 8-Pin iJEDEC Nc.E8-11) 

Basing Designation for BOTTOM VIEW   8LN 

P' n 1 - Heater TARGET 
Pin 2- G- id No.1 G3 G6 G2 

Pin 3- Grid No.I Go 4 65 
Pin 4- Grid No.3 

N No.6 
Pin 5- Grid No.2 
Pin 6- Grid No.5 
Fin 7- Cathode 
Pin 8- Heater 
Fange- Target 
Short Pin- Do Not Use 

SHORT 
PIN 
IC 

D.RECTION OF LIGHT, 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Maxteum Values: 

For scanned area of 1 2" x ' 18" 

Grid-Nc.6 & Grid No.3 Voltage   10)0 vol ts 
Gr d- No. 5 Vol tage f   1000 volts 
Grid-No.4 Vol tag-  310 vol ts 
Grid-No.2 Vol tige  750 vol ts 

RADIO CORPORATION OF AMERICA 
Ele.:tronic Components and Devices Harrison, N . 4-65 
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Gr d-No.1 Voltage: 
Negative-bias value  300 volts 
Positive-bias value  0 volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. • 125 volts 
Heater positive with respect to cathode. • 10 volts 

Target Voltage   100 volts 
Dark Current   0.2 ma 
Peak Target Currentg   0.6 ga 
Faceplate: 

Illumination   1000 fc 
Temperature  71 °C 

Typical Operation and Performance Data: 

For scanned area of 1/2" x 3/8" and faceplate tempera— 
ture of 300 to 35° C and standard TVscanning rate 

Low-
Voltage 

Inter-
mediate- High-
Voltage Voltage 

• 

• 

• 
Grid-No.6 ( Decelerator) 

6. Grid-No.3 Voltage . . 300 500 750 volts 
Grid-No.5 Voltage. . . . 180 300 450 volts 
Grid-No.4 ( Beam-Focus 20 to 50 to 90 to 
Electrode) Voltage. . . 60 100 150 volts 

Grid-No.2 ( Accelerator) 
Voltage   300 300 300 volts 

Grid-No.1 Voltage for -45 to -45 to -45 to 
picture cutoffh . . . -100 -100 -100 volts 

Typical Electrode 
Currents: 
Grid No.6 (6 3 1.7 2.5 3 µa 
Grid No.5   0.05 0.20 0.30 ga 
Grid No.4 0  0015 0.006 0.008 ga 
Grid No.2   375 450 500 ga 

Lagj 
Maximum value  20 20 20 % 
Typical value  15 15 15 % e 

Average"Gamma"ofiransfer 
Characteristic for 
signal-output current 
between 0.0260.2 µa. . 0.65 

Minimum Peak-to-Peak 
Blanking Voltage: 
Applied togrid-No.l. 75 volts 
Applied tocathode. . 20 volts Ill 

Limiting Resolution at 
picture center  600 700 750 TV lines 
AmplitudeResponseto a 
400 TV Line Square Wave 
Test Pattern at picture 
center  20 25 30 % 
Field Strength of 
Adjustable Alignment 

II, Coilk   0 to 1 0 to 1 0 to 1 gauss 

DATA RADIO CORPORATION OF AMERICA 
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Average- Sensitivity Operation 

Under typical operatingconditIons specified 
fer either lour or high-voltage operation 

Faceolate Illumination ( Highlight)   1 fc 
Tarpt Voltage ,"   20 to 10 volts 
Dark CurrentP   0.02 pua 

Signal-Output Currente   0.2 pua 

Nigh- Sensitivity Operation 

Under typical operating coliditions specified 
for either low- or high-voltage operation' 

Faceplate Illumination ( Highlight/   0.1 fc 
Target Voltage."  30 to 60 volts 
Dark CurrentP  0.10 µa 
Signal-Output Current s'   0.10 µa 

a Thr precision outer- diameter bulb permits ' be use of low-power, close-
fitting de -lecting yokes of small size and low impedance. 

b • Tins capacitance, which effectively is the output impedance of the 8567 
is increased when the tube is mounted in tie deflecting-yoke essenbly. 
Pre resi slice component of the output impedance is in order of 100 megohms. 

C Proper orientation of quai i ty rectangle is obtained when the horizontal 
scan is essentially parallel to the straight sides of the masked portions 
of the facepl ate. The straight sides are parallel to the pl ame y ass i ng 
through the tube axis and short pin. 

d C' evel and Electronics Incorporated, / 976 East 61st Street, Cleveland 
Thi . component is not designed to withstand severe env i ronmenta/ 

cundi t ors. it is recommended that custom components be iisec in such 
seirvice. 

e Cinch Mankfacturing Corporation, 102E South Woman Avenue, Chicano 26, 
li no i s. 

The maximum voltage difference between grids No.6 & and 80.5 should 

not exceed 500 volts. 

O Video amplifiers must be designed properly to handlepeak target currents 
of this mrgni tude to avoid arnpl i fier over -ioad or picture distortion. 

h wi th no b' anking vol tage on grid No. 1. 

Cefined as the per cent of initial value of signal-output cureent 1/20 
recond alter illumination is removed. ,alues shown are for initial 
i.ignal-output current of O. 2 microampere and a dark curent of 0.62 
microampere. 

The al igriment coil should be located on tile tube so that its center is 
it a di stance of 6-15/16 inches from the face of the tube, and be 
1osi tioned so that its axi s is coincicent with the axi s of th , tube and 

ihe defl ecting yoke. 

Indicated range for each type of ser, ice serves only to VI 1 u.t rate the 
'aerating target-vol tage range normally encountered. 

n The target voltage for each 8567 must be adjusted to that vàlue which 
gives the desired operating dark curent. 

P me deflecting ci rcui ts must provide ext',rely 1 inear scanning for good 
black- level reproduction. Dark current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black-
] evel error in direct proportion to the mange in scanning velocity. 

II Defined as the component of the highl ight target current after the 
dark- oar- cot component has been subtracted. 

r Operation at this higher sensi tivity level will result in a decrease 
in the resolution capability of the 8567. 

ENVIRONMENTAL TESTS 

The 2567 is designed towithstand the following operational 

and non-cperaticnal environmental tests. 

e RADIO CORPORATION OF AMERICA Electronic Components and Devices Harrison, N. J. 
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OPERATIONAL TESTS 
Rejection Criteria 

Tubes are operated as specified under TyPical Operation. 

Low- Voltage Operation. Throughout these tests, the amplitude 
of any generated spurious signals must not exceed 80 per cent 

of the maximum white-signal value and the tube must provide a 
resaIation of at I,.ast 200 TV lines. 

Sinusoidal Vibration 

These tests are performed on apparatus which applies 

variable- sinusoidal frequency vibration tothe tube. The tube 

is vibrated in each of three orthogonal axes, one axis being 
parallel to the major axis of the tube, according to the sched-
ale specified below. A vibration cycle has a duration of 4.5 

minutes per axis in which time the frequency is varied from 

20 lo 1000 and back to 20 cycles per second. One vibration 

cycte is performed for each axis and the total test period is 
13.5 minutes. 

Double 
Ampli-
tude 
inches 

0.250 

0.250 

Peak 
Acceleration 

g's 

20 

Decreased 

I inearly from 

20 to 3 

I nc reused 

I inearly from 

3 to 20 

20 

Sweep 
Frequencies 

cps 

20 to 40 

40 to 400 

400 to 1000 

1000 to 400 

400 to 40 

40 to 20 

Sweep Cycle 
Duration per 

Axis 
minutes 

4.5 

Random Vibration 

The 8567 is also subjected to random vibration having a 
spectral density of 0.1 g2/cps in a bandwidth of 20 to 1000 

cycles per second 110 g's rms value) for a period of 3 

minutes in each of the three orthogonal axes specified above. 

TFe tctal test period for each tube is 9 minutes. 

NON-OPERATIONAL TESTS 

Rejection Criteria 

After completion of these tests, tubes will meet the per-

formance characteristics specified under TyPicat Operation. 

Shock 

These tests are performed on apparatus which provides 
half-wave sinusoidal shock pulses. The 8567 is subjected to 

three impact shocks in each direction of the three orthogonal 

axes specified above. The peak acceleration of the impact 
shock is30 g's and the time duration is II milliseconds. Each 
tube is subjected to a total of impac . ' acks.  

DATA 2 RADIO CORPORATION OF AMERICA 
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Sinusoidal Vibration 

These tests are performed on tpparatus wnich 4pplies e variable sinusoidal frequency vibration tothe tube. Ike tube 

is vibrated in each of the three orthogonal axes previously 

specified. Avibration cycle has a duration of 30 minute per 

axis in which tine the frequency is varied from 5 to 2003 and 
back to 5 cycles persecond. One vibrat.on cycle is pi.rformed 

for each axis and the total test period is 90 minutes. 

• 

• 

• 

• 

• 

Double 
Amplitude 

inches 

Peak 
Accelera- 

tion 
g's 

Sweep 
Frequenc:es 

cps 

Sweep Cycle 
Duration per 

Axis 
minttes 

0.250 

- 

- 

0.250 

- 
5 

5 

- 

5 to 20 

20 td 2000 

200C to 20 

20 to 5 

I. 30 

Random Vibration 
The 8567 is also subected to rindom vibration having a 

spectral density of 0.05 92/cps in bandwidth of 20 to 2000 

cycles per second 1 10 Vs rms valuivi for a period cf 10 

minutes in each of the three orthogonal axes specified atiove. 

The total test period for each tube is 30 minutes. 

Acoustical Noise 

The 8567 is subjected to an o-verail external nolue of 
140 db for a period of 5 minutes. 

Static Acceleration 

The 8567 is subjected to a static acceleration of 2.0 9's 

in each of the three orthogonal axes specified above for a 

period of 5 minutes. The total test period for each tube is IS 

minutes. 

DIMENSIONAL OUTLINE, 
RECOMMENDED LOCATION OF DEFLEC-
TING YOKE AND ALIGNMENT COIL, 

DARK-CURRENT RANGE, 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS, 
TYPICAL SPECTRAL- SENSITIVITY CHARACTERISTIC, 

TYPICAL PERSISTENCE CHARACTERISTICS, 
and 

TYPICAL HORIZONTAL-DEFLECTION-CURRENT-CHARACTERISPC 

shown under Type 8134 also apply to the 8567 

a RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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UNCOMPENSATED 
HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES.0.3 
DARK CURRENT (MICROAMPERES)O.02 
TEST PATTERN: TRANSPARENT SQUARE• 

WAVE RESOLUTION WEDGE. 

CURVE A:GRID—No.663 VOLTS.750, 
GRID—No.5 VOLTS.450 

CURVE BI GRID—No.6&3 VOLTS.500, 
GRID—No.5 VOLTS- 300 

CURVE C:GRID—No.6&3 VOLTS- 300, 
GRID—No.5 VOLTS . 180 

200 400 600 800 

TV LINE NUMBER 

92CM-12614 

DATA 3 RADIO CORPORATION OF AMERICA 
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Photomultiplier Tube' 
S-4 RESPONSE 

VERY SMALL. RUGGEDIZED, SIDE-ON,9-STAGE TYPE 

TESTED FOR SHOCK, VIBRATION,CONSTANT ACCELERATION, 
AND TEMPERATURE CYCLING 

Fot II a Compact .':ystems In Low-Ltght Detection and 
MeasurPment Appltco:Lons 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode Cesium-Antimony 

M nimum projected lengthb  0.375 in 
M:nimum projcted widthb 0  06 in 
Minimum orc .-.ct ,rd or ., b  0.023 sq. in 

Secondary- Emitting Surface  Cesium-Antimony 
Window  Lime Glass, ( Corningc No.0080), or equivalent 
Direct Interelectrode Capacitances ( Approx.) 

2  5 pF 

Ma›imum Overall Length 
  3.0 pF 

I  37 in 

Length   0.43 0.03 in 
FuIt u•r- , 

Maximum Diameter 
Operating Pos.tion   Any 
Weight ( Approx.)  0  17 oz 
Bulb   T-4 
Magnetic Shield  See footnote ( d) 
Base   See Ptmenst,nal Outline and B4S. Drauing 

I2FZ 

053 in 

Basing Designation for BOTTOM VIEW 

CIT1 

DY2 

DIRECTION OF 
INCIDENT RADIATION 

DY.3 

6) DY3 
DY4 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 

OC Supply Voltage 
1250 V 

  250 V 
  250 V 
  250 V 

RADIO CORPORATION OF AMERICA 
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Mierage Anode Current f   20 _ A 

Ambient Temperature  
75 oc 

Lead Temperature  250 °C 

e 

" t 1/32" from protective she! I for 10 sec 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage 1E/ across a voltage divider pro-

viding MO of E between cathode and dynode No.l; I/10 of E for each suc-

ceeding dynode stage; and 1/10 of E between dynode No.9 and anode. 

With E = 1000 volts ( except as noted) 

Mtn Typ Max 
Sensitivity 

Fadiant, at 4000 angstroms 7.3x10 e A/W 
Cathode Radiant, at 

4000 angstroms  0.034 - A/W 

Luminous, at O g. . .   20 75 300 A/Im 
Cathode Luminoui h  2x10 5 3.5x10 5 A/Im 

Cathode Quantum Effi-

ciency at3800 Ang-

stroms Ulporox  )   10.5 
Current Amplification. . .   - 2.1x105 

. k Equivalent Anodç-Dark-
lx10-le 5x10-10 m Im 

Current Inputi   ilx10-13m 5.Ix10 -13 W 
Anode-Pulse Rise Time" . 1.4x10 -5 - s 
Electron Transit TimeP . . . - 6x10-P s 

With E = 750 volts (except as noted) 

Mtn Typ 

Sensitivity 
Radiant, at 4000 angstrom's. - 1x104 
Ca'hode Radiant, at 

4(00 angstroms  - 0.034 
Luminous, at 0 c/sg. . .   - 10 
Cathode Luminous e . . . • 2x10 -5 3.5x10 -5 
Cathode Quantum Efficiency 

at 3800 Angstroms ( Approx.) - 10.5 
Current Amplification. . . . - 3xI05 
Equivalent Anode-Dark- ( lx10-1e 

Current Inputj   1 lx10 -13.. 
Anode-Pulse Rise Time° . .   - 1.8x10-P 
Electron Transit TimeP . .   - 7.4x10-P 

A/W 

A/W 

A/Im 

A/Im 

5x10 -10k . 1m 
5.1x10 -13 W 

à Alternate designation is Multiplier Phototube. 

à On a plane parallel to the grill wires. See Schematic Areaneement 0! 
Stew:tare. 

e Made by Corning Glass Corks, Corning, N.Y. 
d 

Magnet ii shielding material in the form of foil or tape as available from 
the %genetic Shield Division, Prefection Mica Company, 1322 North Elston 
Avenue, Clicago 22. Illinois, or equivalent. 

e Operation with a supply voltage (El of less than 000 volts dc is usually 
not recommended. If such a supply voltage is used, illumination must be 
limited to such a value thak the average cathode photocurrent does not 
enoeed approximately So 10 -' ampere. 

f Averaged over any interval of 30 seconds maximum. 

RADIO CORPORATION OF AMERICA 
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g Under the hollowing conditions: The light source is • tungsten- filament 
lamp having • lime glass envelope. It is operated at • color temper-
ature of 2870°K. A light input of 1 miirolnmen loused and the approxi-
mate spot oite of the beam incident on the tube envelope is 0.35 inch 
by 1.05 inch. The tube is rotated to protide awximum anode output current. 

h 
Under the following conditions: The light teurce is a tungsten- filament 
lamp having • lime glass envelope. It is operated at • color temper-
ature of 2870°K. The value of light f:ux is 0.001 lumen end 100 volta 
to applied between cathode and another eIrctrodes connected as anode. 
The approximate spot Elite of the beam incident on the tube envelope is 
0.35 Inch by 0.05 inch. The tube is rotated to provide maximum output 
current. 

At • tube tempereture of 22°C. Dark curren may be reduced by use of • 
refri eeee n:. 

k With supply voltage ( E) adjusted to give a luminous sensitivity of 20 
amperes per lumen. 

▪ At 4000 angstroms. 

n Measured betwe,n 10 per cent and 90 per tent of maximum mote- pulse 
height. This anode- pulse rise time is primarily • function or transit 
time eee i e tion and is measured under conditions with the incident light 
fully illuminating the photocathode. 

P The electron transit time is the time interval between the arrival of a 
delta function light pulse at the enttance window of the tube and the 
time lit which the output pulse st the anode terminal reaches peek ampli-
tude. The transit time is measured under conditions with the incident 
light fully illuminating the photocathode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S-11 RESPONSE 

is shown at the front of this secticn 

ENVIRONMENTAL TESTS 

The 8571 is deaigned to withstand the following environmental 
tests, 

Shock. With no voltage applied, the 8571 is subjected to a 
total of 18 impact shocks, three in each direction of the three 
orthogonal suce, on apparatus which applies half- wave sinusoidal 

shock pulses. The peak acceleration of the impact shock is 
30 i 3g's and the time duration is 11 ± 1 milliseconds. 

Vibration. With no voltage applied, the 8571 is vibrated, in 
each of the three orthogonal axes and as specified below, on 
apparatus which applies variable- sinusoidal frequency vi-
bration to thr tube. A vibration sweep has a duration of 5 
minutes per axis in which time the frequency is varied logarith-
mically from 5 to 2000 and back co 5 cycles per second. Six 
vibration sweeps are performed for racle axis and the total test 
period is 1-1/2 hours. 
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Double Amplitude 
inches 

Accelera- 
t i on 

es 

Fra- 
quency 

cis 

Total 
Sweep Durat ion 

Per Ax is 
minutes 

0.45 - 5-30 
- 20 30-2000 30 
- 20 2000-30 

0.45 - 30-5 

Constant Acceleration. With no voltage applied, the 8571 is 
subjected for five minutes to an acceleration test level of 
15 g's in both directions of the three orthogonal axes in a 
centrifuge providing constant acceleration. 

Temperature Cycling. With no voltage applied, the 8571 is 
subjected to temperature cycling from - 45°C to + 75°C and back 
to . 45°C in a period of 8 hours. Three temperature cycles are 
per formed. 

SCHEMATIC ARRANGEMENT OF STRUCTURE 

(Too V iew) 

= PHOTOCATHODE 
= ANODE 

1-9. DYNODES 

GRILL 

NORMAL DIRECTION 
OF 

INCIDENT RADIATION 

SHIELD 

DATA 2 RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE II 

LOAD 
CONNEt. T ION 

MULTIPLIER 
PHOTOTUBE 

92CS -12944 

11 1 (trough R 20,000 to 5,000,000 ohms. 
NOTE I: Adjustable between approximately 500 and 1250 volts. 

NOTE 2: Capacitors Ci through C3 should be connected near tube 
base for optimum high- frequency performance. 

DIMENSIONAL OUTLINE 
.51 

Hi' .02 
DIA. 

1..1— — 06 MIN. (SEE NOTE I) 

li 
.375 
MIN. 
(SEE 

NOTE 1) 

PHOTO-
CATHODE 

INSULATING 
PROTECTIVE 
WAFER 

92C0 -12768 

I I 

17- (SEE 
1.5 NOTE 3) 
MI 

.43 
0.03 

1.37 
MAX. 

1 

.25 MAX. 
(SEE NOTE 2) 

II GOLD-PLATED 
.— SEMIFLEXIBLE LEADS 

.016 t .004 DIA. 

DIMENSIONS IN INCHES 

NOTE I: Minimum projected cathode length and width on plane 
parallel to grill wires. 
NOTE 2: Soldering or welding to the leads within this region is 
not recommended. 
NOTE 3: A 0.15 inch minimum hole diameter should be provided in 
circuit boards or similar mounting arrangements to allow for 
clearance of the exhaust tip of the 8571. 

eRADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 7-65 
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27° 

27° 

36° 

27° 

BASE DRAWING ( bot tom View) 

INDEX 

II SEE NOTE 

SEMIFLEXIBLE 
LEADS 

.016 ± .004 
DIA. 

.275 
±.010 
DIA. 

2.7° 

\\)(
27° 92CS-I2767 

27° 
27° I 

27° 

NOTE: Lead is rot off within 0.10 inch of the glass button for indexing. 

Typical Time Resolution Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No.1; IMO OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E 
BETWEEN DYNODE No. 9 AND ANODE. 

PHOTOCATHODE FULLY ILLUMINATED. 
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SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 

92CS-I2764 
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Typical Sensitivity and Current 

Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No.I;1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E 
BETWEEN DYNODE No. 9 AND ANODE. 
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Typical Anode-Dark-Current Characteristic 

e 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/I0 
OF E PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN—FIVMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870 K. 

TUBE TEMPERATURE = 22* c 

1 

-
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10 2 4 6 8102 2 
2 4 6 6 

LUMINOUS SENSITIVITY-AMPERES/LUMEN 

92CM-12842 

4 6 8 103 
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Typical Anode Current 
Modulation Characteristic 

ANODE SUPPLY VOLTS El • I000 
VOLTS PER STAGE EXCEPT FOR DYNODE-Na 6 STAGE • 100 
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Vidicon 
MAGNETIC FOCUS l" - DIAMETER MAGNETIC DEFLECTION 

For High-Resolution Film Pickup with Black-
and-White or Color Cameras. Grid No.3 and 
Gr;c1 No.4 Have Separate Base Terminals. 

General: 

Heltcr, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Cu- rent at 6.3 volts  0.6 amp 

Dirept lnterelectrode Capacitance: 6 
Target to all otner electrodes  4.6 pf 

Spectral Response See accompanying TypIcat 
SPectral SensItnnty 

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 Ciame'er   1.125' t 0.010" 
Operating Position  Any 
Weight ( Approx  )  2 oz 
Bulb TB 

Cleveland Electronics601 No.VF-115-12, 
or equivalent 

. Cleveland Elestronics6,6 No.VY-111-3, 
or equivalent 

Cleveland Electronics601 No.VA-118, 
or equivalent 

  Cinche Nc.54418088, or eggivalent 

Focrsing Coil   

Deflecting Yoke .   

Alignment Coil   

Socket 
Base  Small-Button Ditelrar 8-Pin, ( JEDEC No.E8-11) 

Easing Designation for BO-TOM VIEW  8ME 

TARGET 
IC 4 

Fin 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 No.3 
Pin 7- Cathode 
°in 8- Heater 
Flange- Target 
Short Pin- Do Not Use 

54 

G 

H SHORT 
PIN 
IC 

DIRECTION CF LIGHT , 
INTO FACE END OF TUBE 

G 

Maximum Ratings, Absolute-Nos:mum Values: 

For scanned area .f 1/2" X 3/8" 

Grid-No.4 Voltage   
Grid-No.3 Voltage   
Grid-No.2 Voltage   

10J0 volts 
1000 volts 
750 volts 

/1 1111,14 RADIO CORPORATION OF AMERICA 
EIntronic Components and Devices Harrison. N. J. 

DATA I 
4-65 



8572 

Grid-No.1 Voltage: 
Negative bias value   300 volts e 
Positive bias value   0 volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode . . . 125 volts 
Heater positive with respect to cathode . .   10 volts 

Target Voltage  125 volts 
Dark Current  0.25 ma 
Peak Target Current f  0.55 µa 
Faceplate: 

Illumination  1000 fc • 
Temperature'   71 °C 

Typical Operation and Performance Data: 

For scanned area of 112" x 318" and 
faceplate temperature of 9,1° to ?,' C 

Low- High-
Voltage Voltage 

Grid-No.4 ( Decelerator) Voltage . 500 '50 volts 
Grid-No.3 ( Beam-Focus 

Electrode) Voltageg   300k 450k volts 
Grid-No.2 ( Accelerator) Voltage . 300 300 volts 
Grid-No.1 Voltage for 

Picture Cutoff.)   -45 to -45 to volts 
-100 -100 

Average "Gamma" of Transfer 
Characteristic for signal-output 
current between 0.02paand 0.2ma 0.65 0.65 

Visual Equivalent Signal-to-Noise 
Ratio ( Approx.)k  300:1 300:1 

Lag-Typical Value for 
minimum lag operation 7  5 7.5 % 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.1 75 75 volts 
When applied to cathode   20 20 volts 

Limiting Resolution: 41) 
At center of picture  900 1000 TV lines 
At corner of picture  600 700 TV lines 

Field Strength at Center 
of Focusing Coilg   41 ± 4 52 44 gauss 

Amplitude Response to a 400 TV Line 
Square-Wave Test Pattern at 
Certer of Picture   35 45 % e 

Peak Deflecting-Coil Current: 
Horizontal   180 220 ma 
Vertical   33 40 ma 

Field Strength of Adjustable 
Al i gnment Coil^   0 to 4 0 to 4 gauss 

110 

paro RADIO CORPORATION OF AMERICA 
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Average-Sensttivity Operation for Live-Scene Pickim5 
to Footcandles on Faceplate 

Faceplate I ' luminat ion ( Highlight)   10 fc 
Target Vol tageP , q   25 to50 volts 
Dark Currentr   0.02 ma 
Signal —Outpit Current , ( Typical)   0.3 µa 

Minumum-Lag Operation ; or Film Pickup 
too Footcandles on Faceplate 

Faceplate Illumination ( Highlight)   103 fc 
Target VoltageP.g   12 to30 volts 
Dark Currentr   0.004 ma 
Signal-Output Currents ( Typical)   0.3 µa 

a This capacitance, which effectively is the output impedance of : he 8572 
is increased when the tube is mounted ir the deflecting-yoke an) focus-
ing-alignment assembly. The resistive component of the out pu: impedance 
is in the order of 100 megohms. 

Proper orientation of quality rectangle is obtained when the horizontal 
scan is essentially parallel to the pl“ne tossing through the axis and 
short pin. The masking is for orientation only and does no , define 
the proper scanned area of photocond,tiv- layer. Final " ri..ntation 
should be such that the image also fit in: ide of any eternal mask of 
the mesh assembly. 

• Cleveland Electronics Inc., 197, East n1st St., Cleveland, Ohio. 

d These components are chosen Dc provide Ube operation with minimum 
beam-landing error when mounted in the recommended position along the 
tube axis. 

e Cinch Manulacturing Corporation, 1025 S. Homan Avenue, Chicago 24, 
Illinoiu. 

f Video amplifiers must be designed to hanCle target currents of this 
magnitude la avoid amplifier overload or picture distortion. 

g Beam focus is usually attained by vaiyinw the focus-coil current to 
obtain a field- strength value within the range shown unter Typical 
Operation and Perforwance Data. If -he field- strength of tne focus 
coil is fi,ed, beam focus is obtained within a t 10 per cent range of 
the grid-Na.4 and grid-No.3 voltages. However, the recommended ratio 
of 0.6 between grid No.3 and grid Nc.4 must be maintain.d ts these 
voltages are varied. 

In general, grid No.3 should be operated move 250 volts and te 0.6 of 
grid-No.4 voltage. 

j With no blenking voltage on grid 90.1. 

Measured with high-gain, low-noise, ces,code-input-typeamplifier having 
bandwidth of5 Mc and a peak signal-output current of 0.35 micioampere. 
Because the noise in such a system is predominately of the high- frequen-
cy type, the visual equivalent signal-to-noise ratio is taken as the 
ratio cf : he highlight video- signal current to res noise current, 
multiplied by a factor of ). 

M Defined as the per cent of initial value cf signal-output .orcent 1/20 
second after illumination is removed. Values shown are for initial 
signal-output current of 0.3 microampere and a dark : urrent of 0.004 
microampere. 

n The alignment coil should be located cn the tube so that its : enter is 
at a distence of 3-11/16 inches from the face of the tube. and tie 
positionec so that its axis is coinc'den - with the axis of he tube, 
the deflecting yoke, and the focusing coiT. 

P The target voltage for each 8572 must be adjusted to that value which 
gives the desired operating dark current. 

Indicated range for each type of serv.ce zerves only to illustrate the 
operating target-voltage range normally ewcountered. 

✓ The deflecting circuits must provide . xtreinely linear scanning for good 
black- level reproduction. Dark curr.nt ideal is proporiional to the 
scanning velocity. Any change in scaAning velocity produ_es a black-
level error in direct proportion to he : range in scanning relocity. 

• Defined as the component of the hiring,: target currert after the 
dark-current component has been subtrecte. 

RADIO CORPORATION OF AMERICA DATA 2 
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OPERATING CONSIDERATIONS 

The target connection is made by a suitable spring contact o 
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-coil design. 

COMPONENT LOCATIONS 

Recommended Location and Length of Deflecting, 

Focusing, and Alignment Components to 
obtain Minimum Beam- Landing Error 

3 II M  

111111Mieieigeeefeg: 

1-2 4 2;   

FOCUSING COIL 
(SEE NOTE) 

ALIGNMENT 
COIL 

teeeteee, 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92C5- 12242R1 

DIMENSIONS IN INCHES 

Note: Cross-hatching indicates wound portion of focus-

ing coil. 

CAA 2 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

1.125 .835 
±.COO 1%035 
DIA. 

6.250 
t. 25 

MASKED PORTION 
OF FACE 
(NOTE 0 

FACEPLATE 7 METAL 
-.050 (NOTE 2) / TARGET 

FLANGE 

.125T 

v.030 
-.035 

DIA 

 BASE 
JEDEC Niv.E8-11 

92CS-12251 

DIMENSIONS IN INCHES 

lote I: Straight sides cf masked portions are parallel to 

the plane passing through tube axis and short index oin. 

Note 2: =aceplate thickness is 0.094" ± 0.012". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Morison, N. J. 4-65 
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RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER 1/2' x 3/8 
FACEPLATE TEMPERATURE • 30° C APPROX. 
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TARGET VOLTS 
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92CS -12575 

LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER I 

SCANNED AREA OF PHOTOCONDUCT VE LAYER= x 3/8' 
FACEPLATE TEMPERATURE=30. C APPROX. 

68 2 460 2 468 2 468 2 46 
0.01 0.1 10 100 1000 

2870. K TUNGSTEN ILLUMINATION ON TUBE FACE — FOOT-CANDLES 

92C S-949S 

• 

• 

• 

• 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 1/2" x 3/8W 
FACEPLATE TEMPERATURE • 30• C APPROX. 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

CURVE A: FOR EQUAL VALUES OF SIGNAL-

= 1, 

< 0.035 

>. ▪ 0.030 

1,1 
0.025 

o 

M 0.020 

o 

ir 0.015 
.4 0.010 

1 
o< 0.005 

OUTPUT CURRENT AT ALL WAVELENGTHS.   

SIGNAL- OUTPUT MICROAMPERES FROM   
SCANNED AREA OF 1,2.* X 4'8. 0.02 
DARK CURRENT(MICROAMPERES)0.02  • 

CURVE 8: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE. 
_Et 

• OUTPUT CURRENT WITH RADIANT 

111 FLUX FROM TUNGSTEN SOURCE 

AT 2870* K. 

CURVE C., FOR EQUAL VALUES OF SIGNAL-

&WE 
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92CM-7783R2 • 
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UNCOMPENSATED HORIZONTAL 
SQUARE-WAVE RESPONSE 

H GHLIGHT TARGET MICROAMPERES • 0.35 
DARK CURRENT (MICROAMPERES). 0.02 
TEST PATTERN: TRANSPARENT SQUARE-

WAVE RESOLUTION WEDGE. 
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CURVE A GRID-No.4 VOLTS . 750; 
GRID-No .3 VOLTS 450 

CURVE B: GRID-No.4 VOLTS • 500; 
GRID-No.3 VOLTS • 300 

'bN  
A 

200 400 600 

TV LINE NUMBER 

800 

92CM-12232 
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TYPICAL CHARACTERISTIC 
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ILLUMINATION: 28700 K INCANDESCENT. 
HIGHLIGHT SIGNAL— OUTPUT MICRO— 
AMPERES = 0.3 

SCANNED AREA QF fHOTOCONDUCTIVE 
LAYER = I/ex .5/8 

FACEPLATE TEMPERATURE = 30. C APPROX. 
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Vidicon 

• 

• 

LOW-POWER ( 0.6-WATT) "DARK HEATER" l"- DIAMETER 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Live- Scene Pickup in Industrial Closed-CircJit 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 Have 

Separate Base Terminals. 

The 8573 : stile same as the 8507 except for the follow:ne 

General: 

Heater, for Unipotential Cathode: 
Currert at 6.3 volts  0.095 amp 

Overall Length 5.12" ± 0.06" 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

For MIrImum Beam-iandlne Error 

311-4.   

2    FOCUSING COIL 
(SEE NOTE) 

eeweffle.:xe..:eeeeS 
eveeeew 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-12579 

DIMENSIONS IN INCHES 

Note: Cross-hatching indicates wound portion of 
focusing coil. 

" RADIO CORPORATION OF AMERICA DATA 
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DIMENSIONAL OUTLINE 

1.125 .835 
±.035 

DIA. 

52 
+06 

FACEPLATE 

F 050 

(NOTE 2) 

.125-1 

MASKED PORTION 
OF FACE 
(NOTE ñ 

METAL 
TARGET 
FLANGE 

L 2. 
DIA 

BASE 
JEDEC 

92C5-9765R2 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are parai lei to 

tne plane passing through tube axis and short index pin. 

Note 2: Faceplate thickness is 0.094" ± 0.012". 

DATA RADIO CORPORATION OF AMERICA 
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Photomultiptier Tube 

I2-STAGE, HEAD-ON TYPE 

BIALKALI PHOTOCATHODE OF HIGH QUANTUM EFFICIENCY 
IN- LINE ELECTROSTATICALLY-FOCUSED DYNODE STRUCTURE 

Fcr use in pulse counting applications such as counting of 
low- activity radioactive materials releasing row- energy 
particles when used inconiunction with suitable scintillators. 

GENERAL 

Spectral Response  See accompanying Spectral Response 
Characteristics 

Wavelength of Maximum Response 3850 ± 500 angstroms 
Cathode, Semitransparent Cs- K Antimonide ( Bialkali) 

Shape   Spherical Section 
Minimum projected area 2  54 sq in 
Minimum diameter  1.80 in 

Window Pyrex, Conine No.7740, or equivalent 
Shape   Piano-Concave 
Index of refraction at 5393 argstroms I  47 

Dynodes 
Substrate  Copper-Beryllium 
Secondary-emitting surface  Beryllium-Oxide 
Structure   In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances ( Approx.) 
Anode to dynode No.12   5 pF 
Anode to all -other electrodes   6 pF 

Maximum Overall Length  5.71 in 
Seated Length 4 98   0.08 in 
Maximum Diameter  2.10 in 
Operating Position   Any 
Weight (Approx  )  6 oz 
Bulb  TI6 
Socket  RCA Part No.DP2Il8b or Bo.DP2124b 
Magnetic Shield  See footnote (C) 

MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 

DC Supply Voltage 
Between anode and sathode: 
With Voltage Distribution 1 

town in Table I  f3000 max V 
t 800 min V 

eith Voltage Distribution 11 
Shown in Table I  f3500 max V 

1. 800 min V 
Between anode and dynode No.12  BOO max V 
Between dynode No.12 and dynode No.11 . BOO max V 
Between consecutive dynodes   400 max V 

Between dynode No.1 and cathode   J800 max V 
1300 min V 

Between focusing electrode and stathode. 800 max V 
Average Anode Currentd  0.2 max mA 
Ambient-Temperature Rangee  -100 to,85 °C 

wee 
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BASING DIAGRAM 

Basing Designation for Bottom View  211i1 
Fir. 1- Dynode No.1 
Pic 2- Dynode No.3 
Pin 3— Dynode No.5 

Dv' Pic 4- Dynode No.7 NC Dv5 
Pir 5- Dynode No.921 NC Dv5 
Pin 6- Dynode No.11 

Pin 7- Anode 
NC 

Pin 8- Dynode No.12 

Pin 9- Do Not Use G 
Pin 10- Electron Multiplier 

Shield Dv2 

Pin 11- Do Not Use 

Pin 12- Dynode No.10 " 4 

Pin 13- Dynode No.8 

Pin 14 - Dynode No.6 

Pin 15- Dynode No.4 
Pin 16- Dynode No.2 

Pin 17- Focusing Electrode 
Pin 18- Do Not Use 

Pin 19- Doe Not Use 

Pin 20- Do Not Use 

Pin 21- Photocothode 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a volt-
age divider providing electrode voltages shown in Table I. 

DY8 NC 
"10 NC SHIELD 

DY7 

DY8 

DYN 

DY,2 

21B 
DIRECTION OF RADIATION: 

INTO END OF BULB 

With E = 1100 V ( Except as noted) 

Voltage Distribution I of Table I 

Sensitivity Min TYP Max 

Radiant, at 3850 angstroms. . - 880 A/W 
Cathode radiant, at A/W 
385D angstroms  0.088 A/W 

Luminousf   0.8 A/lm 
Cathode luminous: 

Vrth tungsten light sourceg - 7.7x10 -g A/1m 
With blue light source!' . Axle" 10510-10 A 

Cathode quantum efficiency 

at 3W lncr,troms   28 % 
Current Amplification   lx104 
Anode Dark Currenti   lx10-9 4x10-9 A 
Equivalent Anode-Dark-
Current Input  5x10-12k - 1m ( 

1 - 4.4x10-19 ' w 
Pulse HeightP ,P   0.15 V 
Pulse Height ResolutionP.   - 7.5 8.0 % 
Dark Noise Spectrue  _ z _ 
Pulse Height Spectrum 
with Fe 99 Source'  va 

Mean Gain Deviations 
-. r.,1,- charig, 
I., ,",.7.30 c/F.t. . . . - l 

For a period of 16 hours at i, 

count rate of 1,'.,''' ,,, g. . - I 

DATA t RADIO CORPORATION OF AMERICA 
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With E = 2000 V ( Except as noted) 

I.oltage Distr bution I of Table J 

Men 41,1 TYP 

Sensitivity 
Radiant, st 3850 angstrcms . . - 3.5x105 - A/W 
Cathode radiant, at 

3850 angstroms  0.088 A/W 
Luminous 00 300 3000 A/1m 
Cathode luminous: 

- With tungsten light sourceg 7.7x10 5 A/lm 
With blue light scurceh . . 8x10-19 10x10-I9 A 

Cathode quantum efficiency 
at 3850 angstroms   28 - % 

Current Amplification   - 4x109 
Anode Dark Current )   - lx10 -9 4x10 -9 A 

Equivalent Anode-Dark- 45.4xx1 -0_1215k. 
Current Input  10 1m 

W 
Anode-Pulse Rise Times.  2.7x10-9 - s 
Electron Transit Time'  3.7x10 -9 - s 

With E = 2500 V ( Except as noted) 

Voltage Distribution I of Table I 

Min Typ jax 

Sensitivity  
Radiant, at 3850 angstroms. . 3.2x10 5 A/W 
Cathode raiiant, at 
3850 angstroms  0.088 - A/W 
Luminous 2.8x103 - A/lm 
Cathode luminous: 

With tungsten light sourceg - 7.7x10 -5 - A/1111 
With blue light sourceh . . 9x10 -19 10x10-1° - A 

Cathoee quantum efficiency 
at 3850 angstroms   28 % 

Current Amplification   3.6x107 - 
Anode Dark Current)   lx10 -9 4x10-9 A 
Equivalent Anode-Dark-
Current Input  t 1 5x10-I2k 1m 

4.4x10-19e W 
Anode-Pulse Rise Timev  2.3x10 -9 - s 
Electron Transit Time'  3.3x10 -9 s 

With E - 3000 V 

Voltage Distribution II of Table I 

Min TYP Max 
Pulse Current 

limited 
(Saturated/'  0.75 

I ;, o:IrY 0.25 A 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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4 Made by Corning Glees Work.. Corning, New York. 

g A socket is eupplied with each 8575. The DP2I18 is • molded teflon 
socket while the DP2124 is • printed- circuit board socket on e teflon 
bate material. Additional • ockets may be obtained from RCA, Photo-
multiplier Marketing, Lancaster, Pe. 

C Magnetic shielding in the form of foil or tepe as available from the 
Magnetic Shield D ll i e ion, Perfection Mice Company. 1322 North Elston, 
Chicago 24, Illincei., or equivalent. The shielding must be operated 
at cathode potential and be insuleted from the tube envelope by ma-
teriel such tee Scotch Electrical, Type 33, manufactured by Minnesota 
MiningandManufacturing Company, St. Paul 6, Minnesota, or equivalent. 

d Averaged over any in eeeee 1 of 30 seconds meximum. 

e Tube operation at room temperature or below is recommended. 

Under the following conditions: The light source is • tungsten- filament 
lamp heving f lime- glees envelope. It is operated at • color temper.-
cure of 2870" K and • light input of 0.1 microlumen is seed. 

g Under the following condition.: The light source ie etungeten-filament 
lamp hieving q lime-gliese envelope. It is operated et • color tempera-
ture of 2870" K. The value of light flux is 100 microlumence and 500 
volts are epplied between cathode and all other electrode, connected 
as anode. 

h Under the following conditions: Light incident on the cathode i• 
t eeeee itted through • blue filter ( Corning C.S. No.5-58, polished to 
1/2 stock thickness—Manufactured by the Corning Glees Works, Corning. 
New York) fro" tungsten- filament lamp opereted at • color temperature 
of 2870° K. The cebe of light flux incident on the filter i• 100 
microlumens and SOO volt. ere applied between cathode end all other 
electrodes connected aie anode. 

At • tube tempermiture of 22 ° C. Light incident on the cathode is 
transmitted through • blue filter ( Corning C.S. No.5-58, polished to 
one-half stock thickne.). The light flux incident on the filter is 
0.1 microlumen. The aupply voltage E is adjusted to obtain enenode 
current of 2.6 microampere.. Sensitivity of the 8575 under these con-
ditions i• approximately equivalent to 200 amperes per lumen. Dark 
current is measured with light source removed. 

k In2 trelkjea2=1,Irchuc.1„ to give an equivalent luminous •enei-

g At 3850 angstrom.. 

" Pulse height is defined es the amplitude of the anode pulse voltage 
(referred to anode) memiured acroes • 100 kilohm rosi e tor and • total 
capacitance of 100 t 3% pF in parallel. Under pulse conditions, the 
intereetage voltegee of the 8575 should not deviate more than 2% from 
the intereuge voltuge values during no- signal conditions. The 662 
keV photon from en isotope of cesium having an atomic mesa of 137 
(Cs137) and a, cylindricel 2' x 2' thallium-activeted sodium-ijdide 
scintillator lblal(T1)-type 308S50, Serial No.A,1651, or equivalent ere 
uoied. Thiescintillator is manufactured by the Narshaw Chemical Corpo-
ration, 1945 Emet 97th Street, Cleveland 6, Ohio, and is rated by the 
manufacturer ae, having • resolving capability of 8.2 per cent to 8.3 
per cent. The CsI37 source he in direct contact with the metal end of 
the ecintillator. The faceplate end of the crystel is coupled to the 
8575 bye coupling fluid such as Dow Corning Corp. Type DC200 ( Viscosity 
of 60,000 centi•tokeee) - menufactured by the Dow Corning Corp., Midland, 
Michigan, or equivelent. 

Pulse height resolution is defined as the quotient of the full width of 
the photopeak et half height by the pulse height at maximum count rate 
under the condition, of ( n). 

Measured under the following conditions: The light source is • tung-
sten- filament lamp heiving e lime-glas. envelope. It is opereited et a 
low color temperature to"sure the high probability of single photo-
electron emission from the photocathode of the 8575. The intenalty of 
the light source is adjusted for approximately 50 per cent counting 
loess. ANuclearDataModel No.ND-I30A MultichannelPuleee-HeightAmalyter 
is used to measure photoelectron pulse height. 

Meesuredusinga HarshewType8G0.005 beryllium window Nal(T1) scintil-
lator, 0.04' thick and 7/8" in diameter and an isotope of iron having en 
atomic males of 55 ( Fe55) and an activity rate of one microcurie. 

Mean gain deviation is defined es the percentage change, regardleees of 
sign, from the  ge palie height for • given ràdiation source and 
scintill•tor over a neecified time or count rate interval. 

Under the following conditions. The scintillator end C.137 radiation 
source of (n) are employed. The radiation sourceisinitiallycentered, 
on the major axis of the tube and the ecintillator, et a point pro-
vidinq apulse count rate of 10,000 c/a. The pulse height of the photo-
peak is meesured under this condition. Next, the radiation source is 

DATA 2 RADIO CORPORATION OF AMERICA 
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moved rapidly, in approximately 30 seconds, tcanoa position thet is 
equivalent to • count rate of 1,000 c/u. The new pcolition is also 
centered in the major exi• of the tnbe. The pulse height under thin 
condi ticm is measured. The difference in pulse height between thee. 
two measurements is typically 1 per cent. 

U Under the "me conditions es ( t) except the count rate position of 
1,000 c.s is maintained for 16 hours and the pulen height is sampled 
at 1 hour intervals. 

V Measured between 10 per cent and 91( per cent of maximum anode- pulse 
height. This anode- pulse rise time in primarily • function of trennit 
time vaiiation and is meenured under conditions with the incident light 
fully i1luminating the photocathode. 

W The electron transit time is the time in 1 between the  1 of 
• delta function light pulse at the entrence window of the tube end the 
time et which the output pulse at c'Ic anode terminal reechem peak am-
plitude. The transit time is measured under conditions with the incident 
light fully illuminating the photocuthoge. 

T).e interstege voltages of the 8575 do net deviate more then 2 per cent 
from the recommended voltage distribution shown by Voltage Distribution 
I of fable 1. Capacitors ere connected ncross the individual resistor. 
making up the voltege-divider arrangement to insure the operating con-

Minimum deviation from linearity is 2 per cent. 

v See accompanying feical Poise SPeCt,(1. 

" See accompanying Differential Pe55 Spectrum. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 

Distribution I 

8.1% of Supply 

Voltage ( E) 

multiplied by 

Distribution II 

4.6$ of Supply 

Voltage ( E) 

multiplied by 

Cathode and Dynode No.1 

Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 

Dynode No.3 and Dynode No.4 

Dynode No.4 andDynode No.5 

Dynode No.5 and Dynode No.6 

Dynode No.6 and Dynode No.7 

Dynode No.? 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 Anode 

Anode and Cathode 

4.0 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

16.4 

4.0 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.5 

2.0 

4.0 

2.0 

21.9 

Focusing Electrode is connected to arm of potentiometer be-

tween cathode and dynode No.l. llie focusing- electrode volt-

age is varied to give maximum current amplification. Multi-

plier shield is operated at Dynode-No.5 potential. 

RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

REFLECTIVE 
BAND UNDER 

PLASTIC 
INSULATING 
JACKET 

PHOTOCATHODE--

PLASTIC 
INSULATING 
JACKET 

116 BULB 

  2.10 MAX 
DI A. 

H 1.80 MIN. 
DIA. - FACEPLATE 

(SEE NOTE) 

.65 
MAX. 

5.71 
MAX. 

4.98 
*08 

L—.30 MAX. DIA. 
92CS-13058 

DIMENSIONS IN INCHES 

Note: Within 1.80" minimum diameter, deviation from flat-
ness of external surface of faceplate will not exceed 0.010" 
from peak to valley. 
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Spectral Response Characteristics 
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Typical Time-Resolution Characteristics 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS , 

BETWEEN 
6.1% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No.I AND DYNODE No.2 
DYNODE No .2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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Typical Sensitivity and Current 
Amplification Characteristics 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN 
6.1% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No.1 
DYNODE No.I AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
I 0 
I 4 
1,0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No. 5 
POTENT IAL. 
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Typical Dynode Modulation Characteristic 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6.1% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No 1 
DYNODE No .I AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
14 
I 0 

16 4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 

_
 

A
l
 2 

I 

-900 -850 -800 -750 

DYNODE-No. 5 VOLTS (REFERRED TO ANODE) 

-700 

92CM-13044 
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e Typical Dark Current and EADCI Characteristics 

• 

• 

• 

• 

LUMINOUS SENSITIVITY IS VAR'ED HY ADJUSTMENT CF 
THE SUPPLY VOLTAGE lE I ACROSS A VOLTAGE DIVIDER WHICH 

PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6I`X OF E 

MULTF'LIED BY 

CATHODE AND DYNODE No .I 
DYNODE No .I AND DYNODE No. 2 
DYNODE No .2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
I.0 
1.4 
1.0 

16.4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5 

POTENTIAL. 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM 
CURRENT AMPLIFICATION. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870* K. 
TUBE TEMPERATURE = 22. C 
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Typical Noise Spectra 

CATHODE-TO-DYNODE-No. I VOLTS • 420 
DYNODE-No 1-TO-DYNODE-No. 2 VOLTS • 105 
DYNODE-No. 2-70-DYNODE-No. 3 VOLTS • I55 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 105 
ANODE-TO-CATHODE VOLTS • 1700 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE- No. 1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No. 5 
POTENTIAL. 
CURVES A, A'I PHOTOCATHODE FULLY ILLUMINATED BY A TUNGSTEN-

FILAMENT LAMP OPERATED AT LOW COLOR TEMPERA-
TURE. DARK PULSES ARE SUBTRACTED. 

CURVES 8, PHOTOTUBE IN DARK. 
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Differential Fe 55 Spectrum 

Fe55 SOURCE, ACTIVITY i p. CURIE 
SCINT1LLATOR: HARSHAW, TYPE HG 0.005" BERYLLIUM WINDOW. 

NoIll1), 703" DIAMETER, 0.040" THICK 
CATHODE-TO-DYNODE-No .1 VOLTS • 420 
DYNODE-No. 1-TO-DYNODE-No. 2 VOLTS • 105 
DYNODE-No, 2-T0-DYNODE-No. 3 VOLTS • 155 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 105 
ANODE-TO-CATHODE VOLTS • 1700 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.1 POTENT.AL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-Na. 5 
POTENTIAL. 
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Typical Effect of Magnetic Field 
on Anode Current 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BET W E EN 6 I% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No.1 AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
10 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

+ X-AXIS 

B I 
POSITIVE VALUES OF MAGNETIC FLUX ( B) ARE FOR LINES OF FORCE 
fN INDICATED DIRECTION. 
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8575 

Typical Effect of Magnetic Field 
on Anode Current 

• 

e 

THE SUPPLY VOLTAGE (El IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS , 

BETWEEN 
6.1%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No.1 
DYNODE No.I AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4L) 
ID 
1.4 
10 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE -No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

-',----
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r • \ i • 
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POSITIVE VALUES OF MAGNETIC FLUX (BI ARE FOR LINES or FORCE 
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8575 

Typical Effect of Magnetic Field 
on Anode Current 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN 
6.1% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No.1 AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

__ 
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RELATIVE ANODE CURRENT — PER CENT 
92CM-130S1 

8575 

Typical Focusing-Electrode Characteristic 

FOCUSING-ELECTRODE VOLTAGE 
IC VARIED BY ADJUSTMENT 
OF POTENT OMETER CONNECTED 
BETWEEN DYNODE No.I AND CATHODE. 

in: r":81Voo   
 "ere 'CM .......... 

—ranwe  .... .c: 
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8575 

Typical Anode Characteristics 

CATHODE-TO-DYNODE-No .1 VOLTS • 600 
DYNODE-No.1 - TO-DYNODE-No. 2 VOLTS • 150 
DYNODE-No.2 -TO- DYNODE-No. 3 VOLTS • 210 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 150 
ANODE- TO- CATHODE VOLTS • 2500 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 

POTENTIAL. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 

o o o 
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8644, 8645 

Photomultiplier Tubes 

ille-20 RESPONSE 3/4- INCH DIAMETER, 10-STAGE, HEAD-ON TYPES 
MULTIALKALI PHOTOCATHODES OF HIGH QUANTUM EFFICIENCIES 

IN-LINE ELECTROSTATICALLY-FOCUSED DYNODE STRUCTURES 

For Miniaturized Low- Level Light Detection and Measurement 
Systems and Laser Detection Equipment to 8000 Anqstroms 
(Typical Quantum Efficiency is 2.5% at 6943 Ang.troms) 

lik GENERAL 
pectral Response  S-20 

Wavelength of Maximum Response  4200t 500 angstroms 
Cathode, Semitransparent K-Na-Cs-Sb ( Multialkali) 

Shape   Spherical Section 
Minimum area  0.2 sq in 
Minimum diam  t,r 0  5 in 1110 indow  Borosilicate, Cornirga No.7056, or equivalent 
Shapp  Plano-Concave 
Index of refraction at 5893 angstroms I  49 

Dynodes 
Substrate  Copper-Beryllium 
Secondary-emitting surface  Beryllium-Oxide 
Struturr,  In- Line Electrostatic-Focus Type 

Direct lnterelectrode Capacitances ( Approx.) 
Anode to dynode No. 20 2  4 pF 
Anode to all o-her electrodes 3  6 pF 

Maximum Overall Length (Excluding leads) 
.t5644 3  8 in 
c.,.,l._.  4.55 in 

Maximum Diameter 
Se4!.  0.78 in 
8E4',   0.93 in 

Operating Position  Any 
Weight (Approx.) 

8644 ilb With base attached  1  7 oz 
Without nase  0  8 oz 

8645  4  5 oz 
Bulb 16 
Magnetic Shield  See footnote (h) 

ABSOLUTE-MAXIMUM RATINGS 

Irpply Voltage (DC or Peak AC) 
Between anode ano cathode   
Between anode ano dynode No. 10  
Between consecutive dynooes   
Between dynode Nc.1 and cathode   

Average Anode Currentc  
Ambient Temperatured  

• 

8644 8645 

2100 1800 V 
300 300 V 
200 - V 
400 V 
0.5 0.5 mA 
85 85 °C 

AY RAD 0 CORPORATION OF AMERICA 
\tie Electronic Components and Devices Harrison. N.J. 
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8644, 8645 

TERMINAL DIAGRAMS ( Bottom View) 

8644 

With Base Attached 

Pin 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.8 
Pin 9— Dynode No.6 
Pin 10— Dynode No.4 
Pin 11— Dynode No.2 
Pin 12— Photocathode 

DYg 

DY7 DY6 

DY5 3 lO DY4 

DY3 I 12 DY2 

DY1 K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

With Base Removed 

DIRECTION OF LIGHT' 
INTO END OF BULB 

92 CI-1104 

P DYe 

DYE. 

Lead 1— Anode 
Lead 2— Dynode No.10 
Lead 3— Dynode No.8 
Lead 4— Dynode No.6 
Lead 5— Dynode No.4 
Lead 6— Dynode No.2 
Lead 7— Photocathode 
Lead 12— Dynode No.1 
Lead 13— Dynode No.3 
Lead 14— Dynode No.5 
Lead 15— Dynode No.7 
Lead 16— Dynode No.9 

2c7-4, I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



8644, 8645 

• 
CHARACTERISTICS RANGE VALUES 

Under conet ions with dc supply vDI'Llge lEl across a volt-

age divide- providing '/ 6 of E between cathode and dynode 

No.'; 1/12 of E for each succeeding dynode stage; anc 1/12 

of r between dynode No.I0 and anode. This voltage is pro-

vid.-.1 Ty . h . integral voltage-divider network of type 3645. 

With E = 1500 vats dc ( Except as noted) 

For Beth Type,. Min Typ Mae 

Sensitivity e Radiant, a4200 
angstroms  5.1x103 A/W 

Cathode radiant, 
at 4200 angstroms. - 0.064 A/W 
Luminous°   4 12 60 A/Im 
Cathode lumincus: 
With tungsten lignt 

• sourcef  With blue Ugh+. I.2x10 -9 I.5x10 -9 A/lm 

sourceg  5.5x10 -g 8.5x10 -8 A 
With rec lioht 

_ r  -  4x10 -7 5.2x10 -7 A 
Current Amplification . - 8x109 
Equivalent Anode-Dark-
Current Inputi•k . . . ) - 400 -11 m 6x10-19 1m 

l - 9.4x10 -19 1.4x10-1.2m W 
Anode Dark Current. . . - 6x10-19 A 

Equivalent Noise Input" i - _ 2 6.5010 -L2 1m 
) x10-15- W 

Anode- Pulse Rise Time. - 1.8x10-9 s 
Electron Transit Time. 2x10 8 s 

With E - 2000 volts dc ( Except as noted) 

For Type 8644 Only lilt, Tvp Wit 

Sensitivity 
Radiant, at 4200 

Ó angstroms  4.70 109 A/W 
Cathode radiant,  
at 42C0 angstroms. 0.064 A/W 

Lurinous°   110 A/lm 
Cathode luminous: 
With tungsten lilht 
source f  I.2x10 -4 I.5x10 -9 A/Im 

• With blre light 
source»  5.5x10 -8 8.5x10 -8 - A 

With red light  
,rurr,h  4x10 -7 5.2x10 -7 A 

Current Amplification .   - 7.3x105 
Equivalent Anode-Dare-
Current Input4k  1 - 4)(10 -11 . 6010 -.9 m 1m 

.1 - 9.4x10-19- 1.4xd0-12- W 
glenode Dark Current. . . .-  5010 -9 - A 

Anode-Pulse Rise TimeP. .-  1.5x10 -9 s 
Electron Transit Timeq. . 1.7x10-g - s 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Parrison. 
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8644, 8645 

4 Made by Corning Glass Works, Corning, New York. 

Magnetic shielding material, for type 8644, in the form of foil or tape 
as available from the Magnetic Shield Division, Perfection Mica Company. 
1322 North Elaton, Chicago 24, Illinois, or equivalent. Type 8645 has 
an integral magnetic shield. 

C Averaged over any interval of 30 seconds maximum. 
d Tuba operation at room temperature or below is recommended. 

e Under the following conditions: The light source is • tungsten- filament 
lamp having a lime- glass envelope. It is operated at a color tempera-
ture of 2870 K and a light input of 1 microlumen is used. 

Under the following conditions: The light source is a tungsten- filament 
lamp having a lime- glass envelope. It is operated at a color tempera-
ture of 2870 ° K. Ile value of light flux is 0.01 lumen and 200 volts 
are applied between cathode and all other electrodes connected ail anode. 
This characteristic can not be measured after type 8645 is encapeuloted 
in its potting compound. 

Under the following conditions: Light incident on the cathode is trans-
mitted through • blue filter ( Corning C.S. No.5-58, polished to 1/2 
stock thickness—Manufactured by che Corning Glass Work., Corning, New 
York from • tungsten- filament lamp operated at a color temperature of 
2870 K. The value of light flux incident on the filter is 0.01 lumen 
and 200 volts are applied between cathode and all other electrodes 
connected as anode. This characteristic can not be measured after type 
8645 is encapsulated in its potting compound. 

Under the following conditions: Light incident on the cathode is trans-
mitted through a red filter ( Corning C.S. No.2-62--Manufactured by the 
Corning Glass Works, Corning, New York) from • tungsten-fil•ment lamp 
operated at a color temperature of 2870 ° K. The value of light flux 
incident on the filter is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. This character-
istic can not be measured after type 8645 is encapsulated in its pot-
ting compound. 

j At • tube temperature of 22 ° C. Dark current may be reduced by sae of 
a refrigerant. 

With supply voltage ( E) adjusted to give a luminous sensitivity of 30 
amperes per lumen. 

c At 4200 angstroms. This value is calculated using a converaion factor 
of 428 lumens per watt. 

n Under the following conditions: Supply voltage ( E) is as shown, 22° C 
tube temperature, external shield connected to cathode, bandwidth 1 cycle 
per second, tungsten- light source et a color temperature of 2870' K 
interruptedat sins audio frequency to produce incident radiation pulses 
alternating between zero and the value stated. The " on" period of the 
pulse is equal to the off" period. 

M d between 10 per cent and 90 per cent of maximum anode- pulse 
height This anode- pulse rise time is primarily a function of transit 
time variation and is measured under conditions with the incident light 
fully illuminating the photocathode. 

4 The electron transit time is the time interval between the arrival of 
a delta function light pulse 'it the entrance window of the tube and the 
time at which the output pulse at the anode terminal reaches peak ampli-
tude. The transit time is measured under conditions with the incident 
light fully illuminating the photocathode. 

OPERATING CONSIDERATIONS 

Terminal Connections and Mounting Considerations 

Type 8644 

The 8644 is supplied with a small- shell duodecal base at-

tached to semiflexible leads to facilitate testing. After 

testing, the attached base should be removed prior to install-

ing the 8644 in a given system. 

The semiflexible leads of the 8644 may be soldered or 

welded into the associated circuit. However, extreme cautiongl, 

must be exercised when making such connections to the leads to 

prevent tube destruction due to thermal stress of the glass -

metal seals. A heat sink placed in contact with the semi-

DATA 2 RADIO CORPORATION OF AMERICA 
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8644, 8645 

• 

• 

• 

flexible leads between the point being soldered, or welded, 
and the glass button is recommended. 

Excessive bending of the leads— especially in the region 
close to the glass button—must be avoided. 

Direct clamping to the bulb for mounting purposes is not 
recommended. It is suggested that o resilient material, 
such as Silastic r RTV 881, RTV 882, or equivalent, be used 
between the bulb and clamp. 

The application of high voltage, with respect to cathode, 
to insulating or other materials eupporting or shielding the 
8644 at the photocathode end of the tube should not be permitted 
unless such materials are chosen to limit leakage current to 
the tube envelope to 1 x10 12'  ampere or less. In addition to 
increasing dark current and noise output because of voltage 
gradients developed across the btlb wall, such high voltage 
may produce minute leakage current to the cathode through the 
tube envelope and insulating materials which can permanently 
damage the tube. 

Type 8645 

Support for the 8645 may be effected by clamping directly 
to the magnetic shield. However, only that amount of uniformly 
distributed pressure necessary to hold the tube firmly in 
position should be employed. 

Shielding 

Type 8644 

Electrostatic andmmgneticshialding of the 8644 is usually 
required. When a shield is used it must be at cathode potential. 

The accompanying Typical Effect uf Magnetic Field on Anode 
Current (8644) curve shows the effect of magnetic fields on 
anode current of the 8644 under the conditions indicated. The 
effects of hysteresis due to residualmagnetism of the materials 
used in the tube structure have been neglected. 

IllType 8645 

The 8645 is encapsulated with an insulating plastic potting 
compound in a magnetic shield and has an integral voltage-
divider network. The magnetic shield is electrically connected 
to the photocathode. 

The accompanying Typical Effect of Magnetic Field on Anode ille Current ( 8645) curve shows the effect of magnetic fields on 
anode current of the 8645 under the conditions indicated. The 
effects of hysteresis due to residualmagnetism of the materials 
used in the tube have been neglected. 

The voltage- divider network and supply voltage connections 
for the 8645 are shown under accompanying Integral Voltage-
Divider Network (8645). 

O 
r Trademark of Dow Corning Corporation, Midland, Michigan. 
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8644, 8645 

DIMENSIONAL OUTLINE 

8645 

I.-- .90 1..03 DIA. 

.5 MIN. DIA. I.--

4.50 
o5 

24 
MIN. 

.05 
DIA. 

PHOTOCATHODE LEAD "C" 

(BLACK) 

NO. 24 MG ( 19 STRANDS OF 

NO. 36 WIRE, TEFLON IN-

SULATED) MIL - W-16878D DIMENSIONS 1 N 

• 

PHOTOCATHODE e 
MAGNETIC 
SHIELD 
NOTE 

INSULATING 
PLASTIC 
MATERIAL 

VOLTAGE 
DIVIDER NETWORK 

.155 DIA. 

• 

• 
92LS-1179 

ANODE LEAD 5A« 
COAXIAL CABLE RO 95/U 

ANODE RETURN LEAD 13" 

(RED) 

NO. 24 AWG ( 19 STRANDS OF 

NO. 36 WIRE, TEFLON IN-

SULATED) MIL-W-168780 
INCHES 92LS-.8, 

Note: Wall thickness of magnetic shield is 0.020" Netic s 

and 0.014" Conetic s. 

O 

Made by Magnetic Shield Division, Perfection Mica Company, 1322 North 
Elston, Chicago 24, Illinois, or equivalent material. 
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8644, 8645 

DIMENSIONAL OUTLINE 
8644 

—1 775 MAX. DIA. 

.5 MIN. DIA 

PHOTOCATHODE — 

T6 BULB 

.78 MAX. 

NOTE 

1.5 
MIN. .028 1.004 D. 

I 

..06 
.320 

.5 
NOTE 

3.8 MAX. 

.6 
MAX. 

GNAX. DIA. 

12 SEM1FLEXIBLE LEADS 

BASE 
JEDEC No. 812-43 

92LS-1178 

DIMENSIONS IN INCHES 

Note: Witbin this Icngth, maximum diameter of tube is 0.78 

inch. 

elp RADIO CORPORATION OF AMERICA 
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8644, 8645 

Typical Time-Resolution Characteristics 

DIMENSIONAL OUTLINE 
8644 

Detail with Base Removed 

 78 MAX.-.1 

r 
DIA. 

16 MAX 

MAX 75 

MIN. 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
lt OF E BETWEEN CATHODE AND DYNODE Na I; N, OF E 
FOR EACH SUCCEEDING DYNODE STAGE, AND .1(2 -OF E 

BETWEEN DYNODE N910 AND ANODE 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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8644, 8645 

Spectral Response Characteristics 

• 

• 

• 

• 

• 
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8644, 8645 

Typical Dark Current and EADCI Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/6 OF E BETWEEN CATHODE 
AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEED-
ING STAGE; AND 1/12 OF E BETWEEN DYNODE No.10 
AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870°K. 

TUBE TEMPERATURE • 22* C. 

ta 
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8644, 8645 

Average Anode Characteristics 
8644 

DYNODE-NEI-TO-CATHODE VOLTS. 250 

EACH SUCCEEDING - DYNODE - STAGE VOLTS .125 

LIGHT SOJRCE IS A TUNGSTEN- FILAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870 K. 
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8644, 8645 

Typical Sensitivity and Current Amplification 
Characteristics 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No. I; 
E FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 
BETWEEN DYNODE No. 10 AND ANODE. 
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8644, 8645 

Typical Effect of Magnetic Field on Anode Current 
8644 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING s OF E 
BETWEEN CATHODE AND DYNODE N2 I; I/120F E FOR EACH SUCCEED— 
ING DYNODE STAGE; AND Vu OF E BETWEEN DYNODE N9 10 AND 
ANODE. 

E • 1000 VOLTS 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 

 MAGNETIC FIELD PERPENDICULAR TO DYNODES. 
 MAGNETIC FIELD PARALLEL TO DYNODES. 
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8644, 8645 

Spectral Energy Distribution of 2870° K Light 
Source After Passing Through Indicated Filters 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870* K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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8644, 8645 

Spectral Energy Distribution of 2870° K Light 
Source After Passing through Indicated Filters 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 2870c' X 
SOURCE AFTER PASSING THROUGH RED FILTER 
(CORNING C. S No. 2-62) 
MAXIMUM FILTER TRANSMISSION OCCURS AT WAVELENGTH 
, 6500 ANGSTROMS AND IS APPROXIMATELY 87 PERCENT 
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RCA TUBE 
e HANDBOOK 

HB-3 

• 

• 

I. 

THYRATRON, 

IGNITRON, 8t GLOW-

DISCHARGE TUBE 

SECTION 

This Section contains data on thyratrons. 

ignitrons, and glow-discharge (cold -

cathode) tubes used for voltage-regulator, 

relay, and voltage-reference applications. 

For further Technical Information, write to 
Commercial Engineering, Tube Division, 
Radio Corporation of America, Harrison, N. . 1 

2-57 SEPARATOR 





Selection Guide for 
RCA THYRATRCN, GLOW-DISCHARGE, GNITRON, and VACUUM-GAUGE TUBES 

GLOW-DISCHARGE TUBES 

Average DC 

Operating 

Volts 

DC Operatirg 

Current Range 

Ma. 

Voltage- Regulator Types 

75 

75 

78 

108 

108 

108 
110 
150 
151 

151 

153 

0.4 to 

5 to 
to 

to 
to 

to 

5 to 

to 
to 
to 

5 to 
5 to 

Voltage- Reference Types 

86.5 

87 

Relay Types 

Maximum Peak 
Inverse Anode 

Volts 

180 

200 

225 

2 

30 

40 

40 

30 

30 

10 
10 

40 
30 

30 
40 

1.5 to 3.5 

1.5 to 3.5 

Average DC 

Starting 

Volts 

67 

105 

100 

100 

115 

115 

115 
115 
160 
156 

156 

160 

Maximum Cathode 
Milliamperes 

Peak 

10C 

100 
100 

Average 

25 

RCA 

Type 

991 

HOC2 
0A3 

0A34 

DICK 
06070 

0C3 

0C3A 
OD3A 
0A2 

6073b 

OD3 

RCA 

Type 

1C21d 

5823e 

0A4Ge 

'a "Premium" version of 0132 intended for applications 
critical to shock and vibration. 

b "Premium" version of 0A2 intended for applications 
critical to shock and vibration. 

C Like the 5651 but has greater voltage stability. 

d For operation from a dc supply. 

e For operation from an ac supply. 

Miniature 

IGNITRONS 

MAXIMUM RATINGS 
Fo- power-supply frequencies of 25 to 60 cs 

Anode Currenta 

Time 

Ay Inter-
vals 

Amp Sec 

Resistan:e-Welding Control Serviceb 

Demand 

Power 

RMS 

SuPP1Y 

Vclts 

4.86 
4.86 
12.1 
12.1 

30.2 
30.2 

56 
56 

75.6 
75.6 
14C 
140 

192 
192 
355 
355 

27.8 
11.6 

22 
9.2 

18 
7.5 
18 

7.5 

14 
5.8 
14 

5.8 

11 
4.6 
11 

4.6 

846 
354 
1692 
708 

3400 
1410 
1130 
466 

6800 
2830 
2260 
945 

13600 
5660 
4530 
1890 

150 
150 
300 
300 

600 
600 
200 
200 

1200 
1200 
400 
400 

2400 
2400 
800 
800 

250 
600 
250 
600 

250 
600 
250 
600 

950 
600 
250 
600 

Intermittent Rectifier Service and 
Frequency- Changer Welder Service 

-r 
32 6.25 
40 6.25 
54 6.25 

180 
600 
700 

1600 

2400 
3000 
4000 

Peak 

Anode 
Inverse 

Forward 
Volts 

1500 
1200 
500 

500 

1500 
1200 
600 

250 
600 
250 
600 

RCA 
Type 

5551A 

5552A 

55538 

5551A 

5552Ac 

55538 

Resistance-Welding-Capacitor Discharge Service 

8 1.25 
15 0.66 

60 dischgssec 
60 disch s/sec 

d 
3000 

a per tube. b Two tubes in inverse- parallel circuit. 
Intermittent Rectifier Service only. 

d Forward volts = 6000, inverse volts = 3000. 

SELECTION GUIDE 
THY, GLOW-DIS, IGN, & VAC-GA TUBES 
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Selection Guide for 
RCA THYRATRON, GLOW- DISCHARGE, IGNITRON, and VACUUM-GAUGE TUBES 

THYRATRONS 
Triodes 

MAXIMUM RATINGS 
F i I amen t-F 

Anode Tempera- Peak or RCA 
Current tu re Inverse Heater -H Type 
Av Peak Range Anode 

Amp Amp °C Vol ts Vol ts Amp 

Mercury-Vapor Types 

0.5 2 40 to 80 5000 2. 5 F 5 5557 
0.64 2.5 25 to 70 2500 2. 5 F 6 627 
1.8 10 25 to 55 15000 5.0 F 10 5563A 

2.5 15 40 to 8D 1000 5. 0 H 4.5 5559 
4 16 30 to 50 10000 5.0 H 10 677 

6.4 40 40 to 80 2500 5.011 10 676 

Gas Types 

0.04 0.2 -40 to + 70 350 2.5 H 2.6 629 

0.045 35 -50 to + 90 3000 6. 3 11 2.3 6130 / 3C1•15 

0.075 O. 3 -75 to + 90 350 6. 3 H 0.6 884 

0.075 O. 3 -75 to + 90 350 2. 5 11 1.5 885 

1 8 -55 to + 75 1250 2.5 F 6.3 C1K/ 60114 

2.5 30 -55 to + 75 1250 2.5 F 9 C3J/ 5632 

2.5 30 -55 to + 75 1250 2.5 F 9 C3JA/5684 

2.5 30 -55 to + 75 1250 2.5 F 9 C3J1_ 

6.4 77 -55 to + 75 1250 2.5 F 21 C6J/ 5C21 

6.4 77 -55 to + 75 1250 2.5 F 21 C6JA/5685 

18 100 -55 to +75 1250 2.5 F 31 C16J / 5665 

Gas and Mercury-Vapor Types 

1 3 -40 to + 80 1250 2.5 F - 714/7021 

1 8 -40 to + 80 1250 2. 5 F b. 3 716/6855 

1.5 6 -40 to +80 1250 2. 5 F 7 3C23 

2.5 30 -40 to +80 1500 2.5 F 9 710/6011 

6.4 77 -40 to +80 1500 2.5 F 21 _ 760/6858 

THYRATRONS 
Tetrodes 

MAXIMUM RATINGS 
Fi 1 ament -F 

0 r 

Heater-H 
RCA 

Type 

Anode 

Current 
Tempera- 

tu re 

Range 
oc 

Peak 

Inverse 

Anode 

Vol ts 
Av 
Amp 

Peak 
Amp vol ts Amp 

Mercury-Vapor Types 

2.5 15 40 to 80 1000 ,'-", 11 4.", 5560 
2.5 30 40 to 80 1500 511 3 632B 
3. 2 40 40 to 80 25013 5 H 5 672A 
6.4 40 40 to 80 2000 5 H 10 172 
6.4 40 40 to 80 2500 5 H 10 105 

Gas Types 

0.025 0.1 -55 to + 90 503 6. 3 11 0.15 n5696 
O. 1 O. 5 -75 to + 90 1300 6. 3 H 0.6 t112D21 
O. I O. 5 -75 to+150 1300 6. 3 11 0.6 [15727 

0.1 1 -55 to +90 1300 6. 3 11 0.6 502A 

0.1 1 -75 to + 90 1300 6. 3 H 0.6 2050 
O. 1 1 -75 to t90 1300 6. 3 fl 0.6 2050A 
O. 5 3 -75 to + 90 1300 6. 3 H 2.6 60 12 
O. 8 8 -75 to + 90 1500 6 311 2.6 3D22A 

VACUUM-GAUGE TUBES 

Gas Pressure Range Gauge 
Type 

RCA 
Type in mm of Hg ( Torr) in microns 

1 to 0.0001 
1 to 0.001 * 

1000 to 0.1 
1000 to 1* 

ilermo-

couple 1946 

1.5 to below0.01 

0.5 to 0.01* 

1500 to below 10 

500 to 10* 
Pirani 1947 

0.001 to below 
0.0001 

0.001 and below* 

1 to below 0.1 

0.1 an below* 

Ionization 
(Hard Glass) 1949 

* Range of greatest sensitivity. 

D Miniature 

RADIO CORPORATION OF AMERIC,, 
Electronic Components and Devices Harrison. N 



GRID- CONTROLLED RECTIFIER CIRCUITS 

Numerical Relationships Among Electrical Quantities 

E = Trans. sec. Voltage ( RMS) lay . Average DC Output Current 

lay = Average DC Output Voltage lb = Average Anode Current 

Eb.; • Peak Inverse Anode Voltage 1p = Anode Current ( RHO) 

4 = Peak DC Output Voltage 1pm . Peak Anode Current 

Er = Majar Ripple Voltage ( RMS) Pal . Line Volt-Amperes 

f = Supply Frequency Pap . Trans. Pri. Volt-Amperes 

fr = Majar Ripple Frequency Pas . Trans. Sec. Volt-Amperes 

Pdc ' PE "Pr ( Eav n ' av) 

Note: Ccndit ions assumed involve sine-wave suPPly; zero 

voltage drop in tubes; no losses in transformer and cir-

cuit; no back emf in the load circuit; and no phase- back. 

RATIO Fig. I Fig.2 Fig.3 Fig.4 Flg.5 Fig.6 Fig.7 Flg.6 

Voltage Ratios 

E/E0, 2.22 1.11 1.11 0.854 0.854 C.427 0.785 0.74 

E 1/E 1.41 2.83 1.41 2.45 2.45 2.45 2.83 2.83 

Ebm i/Ea, 3.14 3.14 1.57 2.04 2.09 I.C5 2.."0 2.09 

Em/Ea„ 3.14 1.57 1.57 1.21 I.C5 I.C5 I.:1 1.05 

Er/Ea, 1.11 0.472 0.472 0.177 0.04 0.04 5.106 0.04 

Freouency Ratio 

fr/f 1 2 2 3 6 6 4 6 

Current Ratios 

Ip/l av 1.57 0.785 0.785 0.578 0.289 0.578 0.5 0.408 

lb/l a, I 0.5 0.5 0.33 0.167 0.33 0.25 0.167 

Resstive Load 

Ipm/l u  3.14 1.57 1.57 1.21 0.52 1.05 1.,1 1.C5 

Ipol/l b 3.14 3.14 3.14 3.63 3.14 3.14 4.5 6.3 

Inductive Lead. 

Ipmil av 
__ I I 1 0.5 1 1 I 

Power Ratios 

Resistive Lead 

Pas/Pdc 3.49 1.74 1.24 -- -- -- -- --

Pap/Pdc 2.69 1.23 .24 -- -- -- -- --

Pal /Pdc 2.69 1.23 1.24 -- -- -- -- --

Inductive Load. 

as/'dc -- 1.57 1.11 1.71 1.48 1.05 1.57 1.81 

Pap/'dc -- 1.11 1.11 1.21 1.05 1.05 1.11 1.29 

Pal / dc 
-- 1.11 1.11 1.21 1.05 1.05 1.11 I.C5 

' Bleeder curent of 2% full- load current rs . 1 provide exciting current 
fo- balance coil and thus avoid poor regulation at light load, ng . 

a The use of s large filter- input choke is assumed. 

4-57 TUBE DIVISION 
RADIO CORPORATION OF AMEtICA, HARRIS..., NEW JERSEY 
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GRID-CONTROLLED RECTIFIER CIRCUITS 

PHASE SHIFTER PHASE SHIFTER 

SINGLE-
PTIA5E 
SUPPLY 

FIG. I HALF—WAVE SINGLE—PHASE 

SINGLE 
PHASE 
SUPPLY 

FIG. 3 SERIES SINGLE—PHASE 

PHASE SHIFTER 

FIG.4 HALF—WAVE THREE —PHASE 

PHASE SHIFTER 

SINGLE—PHASE 

FIG. 3 PARALLEL THREE—PHASE (QUADRATURE OPERATION) 

Devices and arrangements shown or described 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 rIghts. 
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4-'7 RECTIFIER 
CIRCUITS 2 

TU avisece 
RADIO CORPORATION OF »AMC& 'IMPRISON, NEW ORSIV 





0A2 

VOLTAGE REGULATOR 
MINIATURE GLOW—DISC-IARGE TYPE 

GENERAL DATA 

Electrical: 

Cathoie  Cold 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Lenel, Base Seat to Bulb Top ( Excluding tip) . . 2" 0/32" 
Maxinum Diameter   3/4" 
Weight ( Approx.)   0.3 oz 
Bulb   
Base   Small—Button Miniature 7— Pin ( JETEC NO.E7-1) 

Basing Designation for BOTTOM VIEW   580 

Pin 1— Anode 
Pin 2— Cathode 
Pin 3— Internal 

Connection— 
Do Not Use 

Pin 4 —Cathode 

Pin 5— Anode 
Pin 6— Internal 

Connection— 
Do Not Use 

Pin 7— Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT,  75 max. ma 

DC CATHODE CJRRENT   ,(30 max. ma 
5 min. ma 

FREQUENCY  0 max. cps 
AMBIENT—TEMPERATURE RANGE  —55 to +91) °C 

Circuit Values: 

Shunt Capacitor 0  1 max. oxilf 
Series Resistor  See OPerattne Constderattons 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nun. Av. Max. 

DC Anode—Supply Voltage  185 - volts 
Anode Breakdown Voltage  156 1850 volts 
Anode Voltage Drop   140- ° 151 168' volts 
Regulation (5 to 30 ma)  - 2 6" volts 

Avesaged over starting period not exceeding 10 seconds. Th s - tarting 
period must he followed bye steady—state operating corditionofat least 
20 minutes, or tube performance will be impaired. 

m mot less than indicated supply voltage should be provided to insure 
'starting° throughout tube life. 

" Maximum individual tube value during useful life. 

e Minimum individual tube value during useful life. 

-.1-Indicate, a change. 

NOV. 5, 1954 Woe Densiom 
11A010 COffOlATION Of AMIIICA, MIMel. mew MUM 
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0A2 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

.Sufficient resistance must always be used inseries with 

the 0A2 to limit the current through the tube. The value 

for the series resistor is dependent on the maximum anode— 

supply voltage and the ratio of the current through the 

load to the operating current of the 0A2, and should be 
chosen to limit the operating current through the tube to 

30 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 

0A2 is determined by the minimum and maximum values of the 

supply voltage. Afterthe valueof series resistor for the 

maximum supply voltage has been calculated as indicated 
above, it is then in order to determine if this value will 

permit adequate starting voltage when the supply voltage 

falls to its minimum value. If adequate starting voltage 

is not obtained, a new load current of lower value must 

be used and thecalculations repeated. It will be apparent 

from such calculations that the higher the minimum supply 

voltage and the smallerthedifference between its minimum 

and maximum values, the higher will be the load current 

that can be regulated. 

When equipment utilizing the 0A2 is " turned on", a 

starting current inexcessofthe average operating current 

is permissible as indicated under Maximum Ratings. When 

the tube is subjected to such high starting currents, the 

regulated voltage may require up to 20 minutes to drop to 

its normal operating value. This performance is charac— 

teristic of voltage— regulator tubes of the glow—discharge 

type. Similarly, the regulation is affected by changes in 

current within the operating current range. For example, 

the regulation of a tube operated for a protracted period 

at 5 milliamperes and then changed to 25 milliamperes, may 

be somewhat different fromthevalue that will be obtained 

after a long period of operation at 25 milliamperes. 

Likewise, the regulation may change somewhat after a long 

idle period. 

In order to handle more load current, two or more 0A2's 

may be operated in parallel, but such parallel operation 

requires that a resistance of approximately 100 ohms be 

used inseries with each 0A2 in order to equalize division 

of the current between the paralleled tubes. The disadvantage 

of this method, of course, is that the use of resistors 

impairs the regulation which can be obtained. 

f the associated circuit has a capacitor in shunt with 

the 0A2, the capacitor should be limited in value to 0.1 µf. 

A • arger value may cause the 0A2 tooscillate and thus give 

unstable regulation performance. 

NOV. 5, 1954 DIVIOON 
TWO CORPORATION OF NURICA, HARRISON. NRW AUlx 
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0A2 
VOLTAGE REGULATOR 

RESISTOR 

TO 
FILTER 
(OC 

VOLTAGE 
SUPPLY) 

7 yPE 
0A2 OR 082 

 o 

REGULATED +8 
5uPPLYvOLTAGE 

TO LOAD 

VOLTS(APPROX.) 
0A2 150 
082 108 

sacs - 1511*1 

Typical circuit to provide regulated supply volt-

age of approximately t5o or 108 volts to load. Re-

-noval of tuse from socket removes voltage from load. 

SERIES 
RESISTOR 

TO 
FILTER 
(DC 

VOLTAGE 
SUPPLY) 

wave- 6.A. 

TYPE 
042 08082 

'BI 

VOLTS 
TYPE APPROX. 
CA2 150 
082 108 

VOL 'S 
TYPE APPROX. 
0A2 300 
0132 218 

REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

Typical circuit using two 0/12', or two 082's to pro-

vide regulated supply voltages of approximatel) 330 

or 216 volts and 150 orio8 voltJ to load. Socket con-

nections are so made that voltage on load is removed 

when either tube is taken from its socket. 

CIRCUIT FOR BIAS— SUPPLY REGULATION 

IS SHOWN ON NEXT PAGE. 

Mawy of the devices and arrangements SbOWM or described herein use 
inventions of patents owned by RCA or other:. Information cowtained 
herein is furnished without assuming anyresbonsibility for its Jse. 

DEC. 30, 1947 TUBE DEPARTMENT 
NACHO CORPORATION Of AMERICA, HARRISON. NEW If TUT 
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0A2 
VOLTAGE REGULATOR 

RIVI'eÓR 

DC 
BIAS 

SUPPLY 

TYPE 
0A2OROB2 TO CATHODE 

Of TUBE 

REGULATED 
BIAS 

VOLTAGE 

TyPE VOLTS (APPROX.) 

0A2 150 
082 W8 

- SS 10 GRID 
OF TUBE 

Typical circuit for bias- supply regulation. Removal 
of tube from socket opens 8- supply circuit of regu-

lated tubes. 

DEC. 30, 1947 TORE DEPARTMENT 
RADIO COWORATION OF AMERICA. MARMON, NEW JERSEY 
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OA 3 
VOLTAGE REGULATOR 

e  GLOW- DISCHARGE lYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

tximum Overall Length 4-1/8" 
unting Position     Any 

Seated Length 
Maximum Diameter  
Dimensional Outline   See General Section 
Weight ( Approx  ) 1  3 oz 
Bulb  ST- 12 

3-3/8" ± 3/16" 

Meese  mg Basing Designation fe8l Small-Shell 6- Pin ( JETEC No.86-3) 
  4AJ 

Pin 1- No Connec- JurAPEw Pin 5- Anode 

tion Pin 7 - Jumpere 

Pin 2- Cathode Pin 8- No Connec-

Pin 3 -Jumperà tion 

4aximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENTS   100 max. ma 

X CATHODE CURRENT  140 max. ma 
1 5 min. ma 

FREQUENCY   0 max, cps 
AMBIENT-TEMPERATURE RANGE   -55 to +90 °C 

Circuit Values: 
Shunt Capacitor   0.1 max. 0 
Series Resistor  See Operating ConslderatIons 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Mtn. Av. Max. 

)C Anode-Supply Voltage. . . . 105e - volts 
Anode Breakdown Voltage. . .   100 105' volts 

epode Voltage Drop   
gulation(5 to 40 ma) . . .   68 75 85' volts e  

- 5 6.5' volts 

With suitable socket connections, jumper within base acts as a switch 
to open power—supply circuit when voltage regulator tube is removed from 
socket. 

I Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady—state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

Not less than indicated supply voltage should be provided to insure 11 ' starting throughout tube life. 

Maximum individual tube value during useful life. 

Minimum individual tube value during usefol life. 

v— Indicates a change. 
4-56 DATA 
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0A3 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 

the 0A3 to limit the current through the tube. The value 

for the series resistor is dependent on the maximum anode-

supply voltage and the ratio of the current through the 
load to the operating current of the 0A3, and should be 

chosen to limit the operating current through the tube to 

40 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 

C1A3 is determined by the minimum and maximum values of the 

supply voltage. Afterthe value of series resistor for the 
maximum supply voltage has been calculated as indicated 

above, it is then in order to determine if this value will 

permit adequate starting voltage when the supply voltage 

falls to its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 

be used and the ca I cu I at i ons repeated. It wi II be apparent 

from such calculations that the higher the minimum supply 

voltage and the smal ler the difference between its minimum 

and maximum values, the higher will be the load current 

that can be regulated. 

When equipment utilizing the 0A3 is "turned on", a 

starting current inexcess of the average operating current 

is permissible as indicated under Maximum Ratings. When 

the tube is subjected to such high starting currents, the 
regulated voltage may require up to 20 minutes to drop to 

its normal operating value. This performance is charac-

teristic of voltage- regulator tubes of the glow-discharge 

type. Similarly, the regulation is affected by changes in 
current within the operating-current range. For example, 

the regulation of a tube operated for a protracted period 

at 5 mi I liamperes andthen changed to 35 milliamperes, may 
be somewhat different from thevalu'e that will be obtained 

after a long period of operation at 35 milliamperes. 
Likewise, the regulation may change somewhat after a long 

idle period. 

In order to handle more load current, two or more OA3ls 

may be operated in parallel, but such parallel operation 

requires that a resistance of approximately 100 ohms be 
used in series with each 0A3 in order to equalize division ; 

of the current between the paral leled tubes. The disadvantage 
of this method, of course, is that the use of resistors 

impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 

the 0A3, the capacitor should be I imited in value to 0 . I µf. 

A larger value may cause the 0A3 to oscillate and thus give 

unstable regulation performance. 1 

DATA 

• 

->Indicates a change. 
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0A3 

VOLTAGE REGULATOR 

SERIES 
RESISTOR 

TYPE 0A3. 
To 0C3. OR 003 

FILTER 
(DC 

VOLTAGE 
SUI PLY) 

TC 
RECTIFIER 
AND FILTER 
OF B-SUPPLY 

• 
REGULATED .13 

SUPPLY VOLTAGE 
TO LOAD 

TYPE VOLTS (APPROX.) 

0A3 75 
0C3 105 
003 150 

 O 

Typical circuit to provide regulated supply volt-

age of aPproximately 75, 105, or 150 volts to 

load. Removal of tube from socket removes volt-

age from load. 

SERIES 
RESISTOR 

+B2 

TO VOLTS 
FILTER x TYPE (APPROX.) 
(DC TYPE 0A3 0A3 ISO" 0C3,OR 003 

VOLTAGE +81 0C3 210« 
SUPPLY)  VOLTS 003 300« 

TYPE (APPROX.) 
3n 75 m 
0c3 105 « 
OD3 150 « 

92CA1-8963 "REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

TyPscal circuit using two 0A3's, two 0C3's, or two 

003's tc provide regulated supply voltages of at,-

Proximately /50, 210, or 3oo volts and 75, 105, or 150 

volts to load. Socket connections are so made that 

voltage on load is removed when e. ther tube is taken 

from its socket. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information containecf 
hereln is furnished without responsibility by RCA for 
its use and without preiudice to tCA• o patent rights. 
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0A3A 

Voltage-Regulator 
e GLOW-DISCHARGE TYPE 75 VOLTS 

For Applications Requirirg a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

Mechanical: 

e
Operating Positicn  Any 
Type cd. Cathode   Cold 
Maximum Overall Length  3-1/16" 
MaximLm Seated Length   2-1/2" 
Maxirrim Diameter  1-9/32" 
DimenEional Cutine   See General. Section 
Bulb T9 
Base   Intermediate-Shell Octal 6-Pin, Arrangement 1 

(JiEDEC Group 1, No.86-8) e 3asing Des gnat ion for BOTTOM VIEW  4AJ 

Pin 1 - No nternal 
Connection 

Pin 2- Cathode 
Pin 3 - Jumper& 
Pin 5- Anode 
Pin 7 - Jumper& 
Pin 8- No Internal 

Colnection 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings, Absolute- Maximum 

Averale Cathode 
Starting Cirrrent&  100 max. Ma e DC Cathode Current   140 max. ma 

5 min.  ma 
DC or AC Jumper Current  2 max. amp 
Ambieit-Temperature Range  -rib to +90 °C 

Circuit Values: 

Shunt Capacitor 
Series Resistor  See Operating Considerations 

0  1 max. 

Values: 

With suitable socket connections, the jumpei within the tube base ( be— 
tween pins 3 and 7) provides for opening the power— supply circuit to 
protect circJit . omponents when the voltage— regulator tube is removed 
from its ,oceet. 

Averaged over st.rting period not exceeding 10 seconds. When starting 
curwents greatly in excess of the maximm d:—cathode—current rating of 
40 milliamperes ire encountered, it may be necessary to operate these 
tut.s as mu.h as 20 minutes under steady—, tate conditions to assure 
staule operation. 

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

DATA 1 
10-63 



0A3A 

CHARACTERISTICS RANGE VALUES 

Values are initial unless otherwise specified • Note Nin. Av. Max. 

DC Anode Supply Voltage  See Note i 
DC Anode Starting Voltage in: 

Total darkness   - 160 volts 
Normal ambient light 

(5 to 50 footcandles) 100 105 volts 
Anode Voltage Drop 

for dc cathode current of: • 5 ma.  - 70 - volts 
30 ma  - 70 7- 6 79 volts 
40 ma  - 70 78 81 volts 

Regulation for dc-cathode-
current range of: 
5 to 30 ma.  2 3 4.5 volts 
5 to 40 ma.  2 5 6.5 volts o 

Tube Noise for dc cathode current of 
40 ma  - 5 rms mv 

DC Leakage Current 
far dc anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms   10 µa 

Note 1: the minimum value to insure starting throughout useful tube 
life must be equal to the dc anode starting voltage plus the 
voltage drop across the series resistor at the maximum value of 
the load current. 

Note 2: The maximum values for the specified regulation range apply 
throughout useful tube life. 

OPERATING CONSIDERATIONS 

In anygiven application, the following two considerations 

mus: be met to assure safe and reliable operation: 

I. The dc cathode current must be kept within the minimum 

11,mih ) and maximum 11 km ) ratings. 

2. The dc anode starting voltage, Eh ( stgl, must be avail-

able under the worst probable conditions. 

Instantaneous cathode starting currents in excess of the 

max'mum dc-cathode-current rating ( 40 milliamperes) are per-

missible as indicated under Maximum and Minimum Ratings. 
When the tubes are subjected to such high starting currents, 
as much as 20 minutes may be required for the regulated dc 

volage to reach its normal operating value. The regulated 

dc voltage mayalso change after long idle periods. To assure 
a constant regulated voltage a single value of operating cur-
rent should be maintained. 

Ancther effect associated with VR tubes is " spot jump", 

sometimes referred to as "jitter". This phenomenon is an in-

stantaneous shift of the glow on the surface of the cathode 

and is responsible for small instantaneous changes in anode 

voltage drop. These changes can be minimized by operating 

the voltage- regulator tubesat dccathode currents sufficiently 

above the minimum dc-cathode-current rating 15 milliamperes) 

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



0A3A 

to assure that the glow covers a sum.: 

cathode surface. 

The level of ambient radiation directly affects the dc 

anode start:ng voltage of VR tubes. The maximum values re-

quired to start any tube under normal ambient- light conditions 

and in total darkness are given umder Characteristics Range 

Values. Shielding should be consid.,red when VR tubes are 

operated in the presence of strolg, varying, magnetic, or 

nuclear-rad.ation fields to assure proper performante. 

Ambient temperature should be kept relatively constant to 

minimize voltage drift. 

Couplino effects can be minimized by shunting tie VR tube 

with a capaeitor not larger than 0.1 pf. 

Series connection of VR tubes may be employed to obtain 

dc regulated voltages greater than those obtainable from a 

single tube. Different types may se used provided the series 
current is kept within the maximum dc-cathode-current rating 
of the lowest- rated tube. 

Parallel connection of VR tubes may be employe4 where it 

is necessary to obtain dc load currents greater than those 

obtainable from a single tube but at a loss in regulation. 

This loss in regulation results from the requirement that 

a resistor 1.e used in series with each VR tube when in parallel 
operation. 

Combinations of regulated dc voltages may also be obtained 
by series connection of VR tubes with tapped output es shown 

in Typzca/ Circuit 1. 

To determine the value of the series resistor for small 

load currents in a circuit of this type, disconnect the loads 

and adjust the series resistor for a tube current of not 
more than 40 milliamperes. 

Regulated bias voltages may also be obtained as , hown in 

Typical Circuit 2. In this circuit, a single 0.45A can supply 

a regulated dc voltage of -75 volts. 

The jumper between pins 3 and 7 inside the base nakes it 

possible with suitable socket connections, to open power-
supply circuits to protect circuit cemponents when one of the 

VR tubes is removed from its socket. 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices harrison, N. J. 

DATA 2 

10-63 



0A3A 

TYPICAL CIRCUIT 1 

• 

+ 0 

250 ± 10% V 

(UNREGULATED) 

5 TYPE 
OD3A 

3 • 
7 

X 2 

225 V 
(REGULATED) 

5 TYPE 
0A3A 

3 7 75 V 
(REGULATED) 

2 

TYPICAL CIRCUIT 2 

S 

—C 

VOLTAGE 
FROM 

UNREGULATED, 
Fl LTERED 

BIAS SUPPLY 

+ C 

- 

92CS-12056 

TYPE 
0A3A 

3 

92CS-12055 

-c 

75 V 
REGULATED 

BIAS 
VOLTAGE 

+ C 

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

• 

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



IS1 

0A4- G 

GAS-TRIODE 
COLD-CATHODE STARTEF-ANODE TYPE 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Base 

Pin 1- No Connection 
Pin 2- Cathode 
Pin 3 - No Connection 

4-1/8" 
1-9/16" 
ST-12 

Small Shell Octal 6-Pin 
Yin 5- Anode 
Pin 7- Starter-Anode 
Pin 8- No Connection 

BOTTCM VIEW 

CHARACTERISTICS 

Peak Anode Breakdown Voltage ( Starter 
anode tied to cathode) 225 min. volts 

Peak Positive Starter-Anode Break- f70 min, volts 
down Voltage 190 max. volts 

Starter-Anode Current For transition or 
discharge to anode at 40 volts peak/ 100 max. paep. 

Starter-Anode Drop 60 approx.volts 
Anode Drop 70 approx.volts 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
Relay Service 

Peak Cathode Current 
D-C Cathode Current 
Typical Operation with A-C Supply. 

Anode-Supply Voltage ( RMS) 
A-C Starter-Anode Voltage ( peak) 
R-F StarterAnode Voltage (peak) 
Sum of A-C and R-F Starter-

Anode Voltages ( peak) 

100 max. ma. 
25 max. ma. 

105-130 volts 
70 max. volts 
55 min. volts 

110 min. volts 

SCHEMATIC RELAY CIRCU T USING TYPE 0A4-C' 
A-C OPERATION 

IIS V. 
A- C LINE 

CLI. HIGH - CI TUNED CIRCUIT FOR R- F SIGNAL 

o I s000 OHMS ( V, WATT ) 

R2.10300 OHMS ( I/2 WATT ) 

. RELAY — CHOSEN FOR DESIGN REQUIREMENTS 

The license extended to the purchaser of tubes appears in the License 
Notice accompanying then+. Information contained herein is furnished 
w.thout assuming any obl igat ions.  

CONTROLLED 
CIRCUIT 

APRIL 20, 1938 RCA RADIOTRON DIVISION 
RCA 1.4.14ROAC Wt.* COMPAR, 

TENTATIVE DATA 
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0A4- G 
GAS-TRIODE 

APRIL 20, 1938 92C-4897, 
4898, 4899 

RCA RADIOTRON DIVISICM 
IC' NANI..CfullING CCNII,NY INC 



• 
0B2 

VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHAqUE TYPE 

GENERAL DATA 

alli 

Electrical: 

Cathode  Cold 

chanical: bunting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seatea Length  2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip). . . 2" ± 3/32" 
Maximun Diameter   3/4" 
Weight ( Approx.)   0.3 oz 
Bulb  T-5-1/2 

111>ase   Small-Button MiniatJre 7-Pin ( JE'EC No.E7-1) 
Basing Designation for BOTTOM VIEW  580 

Pin 1 - Anode 
Pin 2 - Cathode 
Pin 3 - Internal 

Connection-
Do Not Use 

Pin 4 - Cathode 

Pin 5 - Anode 
Pin 6 - Internal 

Coinection-
Do Not Use 

oin 7 - Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT#   75 max. ma 

DC CATHODE CURRENT   130 max. Ma 
1 5 min, ma 

FREQUENCY  0 max. cps 
AMBIENT-TEMPERATURE RANGE  -65 to SD °C 

Circuit Values: Illihunt Capacitor  . 0.1 max. µµf 
enes Resistor  See note below 

CHARACTERISTICS RANGE VALUES OR EQUIPMENT DESIGN 

Mtn. Av. Max._-
DC Anode-Supply Voltace. . . . 1338 volts 
Anode Breakdown Voltage. . .   115 133' volts 

' node 

Voltage Drop   101- . 108 114' volts 
eoulation ( 5 to 30 ma.) . • • 1 4' volts 

• Averaged over starting period not exceeCing 10 seconds. This starting 
period must be followed by a steady-state operating condieion of at 
least 20 mineeS, or tube performance will be impaired. 

• Not less then indicated supply voltage should be prOvided to insure 
.starti.g . throughout tube Tlfe. 

• Maximum individual tube value during useful life. III Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type 0A2 also apply to Type 082 

..0- indicates a change. 

JAN. 3, 1955 nnn CANISCAN DATA 
I/010 COOMATION OF MIRKA. 146M15011, NEW NNW 
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0C2 
VOLTAGE REGULATOR 

7—P N MINIATURE, 75—VOLT, , LOR—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 2  63" 
Maximum Seated Length 2  38" 
Length, Base Seat to Bu'b Top ( Exciud:ng tip). 2.00" ± 0 09" 
Maximum Diameter 0  75" 
Dimensional Out] ire See General Section 
Bulb   T5-1/2 
Base   Small—Button Miniature 7—Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW  560 

Pin 1— Anode 
Pin 2— Cathode 
Pin 3—Internal 

Connection--
Co Not Use 

Pin 4 — Cathode 

Pin 5— Anode 
Pin 6— Internal 

Connection--
Do Not Use 

Pin 7— Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVEFAGE SWTING CURRENTA  

DC CATHODE CURRENT   

FREQUENCY  
AMBIENT—TEMPERATURE RANGE  

Maximum Circuit Values: 

Shurt Capacitance  

75 max. ma 
f3C max. ma 
1 5 min. ma 

Max. cps 
—55 to +90 °C 

0.1 max. uf 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 

DC Anode—Supply Voltage  - volts 
Anode Breakdown Voltage: 

Uuder total darkness   145" volts 
Upader normal ambient light 

conditions   105 115" volts 
Anode Voltage Drop   68' 75 83 volts 
Regulation ( 5 to 30 ma.) • • • • - 3 4.5 volts 

• averaged over starting period not excsediqg 10 seconds. ' hit starting 
period mi.st be followed by a steady—state operating condition of et 
least 20 minutes. or tube performance will be impaired. 

• The minimum value to insure starting throughout tube Ilfe must be 
equal to the anode breakdown voltage plus the voltage drop ncross the 
..eries resistor at the maximum value of : he load current. 

• Maximum individual tube value during useful life. 

e minimum individual tube value during useful life. 

7-58 TENTATIVE DATA 
ELECTRON TUBE DIVISION 

RAINO CORPORATION OF AMERiCA HARR,SON, NEW JERSEY 



0C2 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 

the OCa to limit the current through the tube. 

The value for the series resistor is dependent on the 

dc supply voltage, anode voltage drop, load current, and 

Cathode current and should be chosen to limit the operating 

curent through the tube to 30 milliamperes at all times 

after the starting period. 

7-58 TENTATIVE DATA 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



0C3 
VOLTAGE REGULATOR 

GLOW- DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Pounting Position   Any 
Maximum Overall Length  4-1/8" 
Seated ,ength   3_3/8 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outline   See General Sect:on 
Weight ( Approx  ) 1  3 oz 
Bulb ciT-12 erase  (JETEC No.E6-3) 

Basing Designation C a's   4AJ 

* Pin 1- No Connec-

tion 

Pin 2- Cathode 

Pin 3 -Jumperà 

Pin 5- Anode 

Pin 7- Jumper' 

Pin 8- No Cornec-

tion 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT#   100 max. ma 

DC CATHODE CURRENT  140 max. ma 
1 5 min. ma 

FREQUENCY   0 max. cos 
AMBIENT- TEMPERATURE RANGE   -55 to +90 °C 

Circuit Values: 

Shunt Capacitor   0.1 max. uf 
Series Fesistor   See note below 

CFARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nor. Av. Nax. 

DC Anode-Supply Voltage . . . . 135" - volts 
Anode Breakdown Voltage . . .   115 133* volts 
Anode Voltage Crop  105. 108 116* volts IIIIIRegulation ( 5 to 40 ma) . . 2 4* volts 

With suitable socket connections, jumper within base acts as a switch 
to open power-supply circuit when voltage regulator tube is removed from 
socket. 

• Averaged over starting period not exceedino 10 seconds. This starting 
period must be followed by a steady-state operating condition of at 
least 20 minute!, or tube performance will be impaired. 

a Not less than indicated supply voltage should be provided to insure 
'starting' throughout tube life. 

le Maximum individual tube value during useful life. 

m Minimum individual tube value during useful life. 

The operating consideratsons and circuit information shcum 
under Type 0A3 also apply to Type 0C3 

+-Indicates a change. 

4-56 IO DATA 
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OD3 
VOLTAGE REGULATOR 

GLOW— DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Mounting Position   Ang 
Maximum Overall Length  4-1/81 
Seated Length   3-3/8" ± 3/16" 
Maximum Diameter  1-9/16" 
EYmensional Outline   See General Section 
Weight ( Approx  ) 1  3 oz 
Bulb   ST- 12 
Base   Small-Shell Octal 6-Pin (JETEC No.86-3) 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1- No Connec-

tion 

Pin 2- Cathode 

Pin 3 -Jumper4 

Pin 5- Anode 

Pin 7- Jumper' 

Pin 8- No Connec-

tion 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENTI   100 max. ma 

DC CATHODE CURRENT  140 max. ma 
1 5 min. ma 

FREQUENCY   0 max. cps 
&MBIENT-TEMPERATURE RANGE   -55 to +90 °C 

rArcuit Values: 

Shunt Capacitor   0.1 max. pf 
Series Resistor   See note below 

• 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN II, 

Mon. Av. Max. 

X Anode-Supply Voltage   185° - volts 
Anode Breakdown Voltage   - 160 185" volts 
&node Voltage Drop  142. 153 165" volts 
Regulation ( 5 to 40 ma)   - 4 5.5' volts 

with suitable socket connections, jumper within base acts as a switc 
to open power—supply circuit whenvoltage regulator tube is removed fr.. 11111 
socket. 

Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

Not less than indicated supply voltage should be provided to insure 
'starting » throughout tube life. 

Maximum individual tube value during useful life. 

Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type 0.43 also apply to Type 0139 

Indicates a change. 

4-56 DATA 
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0C3A 

Voltage-Regulator 
GLOW-DISCHARGE TYPE 

For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

105 VOLTS 

Mechar ¡ cal: 

Operating Poiti.-1,  Any 
TYPE. cf Cathode  Cold 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimentional ('ut) ne   See Generai Section 
Bulb 19 
Base Intermediate-Shell Octal 6-Pin, Arrapgement 1 

(.DEC Grnup 1, No.B6-8) 
Bas'ng Des'gnation for BOTTOM VIEV: 4AJ 

Pin 1- No Internal 
Connection 

Pin 2 - Cathode 
Pin 3 - Jumoera 
Pin 5 - Ano.le 
Pin 7 - Jumper° 
Pin 8 - No Internal 

Connection 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings, Absolute-Yarimum Values: 

Average Cathode 
Sta-ting Current')  100 max. 01.3 

DC Cathode Current  {40 max. ma 
5 min. ma 

nc cr AC Jumper Current   2 max. amp 
Ambient-Temperature Range   -55 to +90 °C 

Circuit Values: 

Shunt Capacitor   0.1 max. i-tf 
Serie., Resistor  See Operating Considerations 

a Wits suitabh. socket connections, the jumper within the tube base ( be— 
tween pins 3 and 7) provides for openirg the power— supply •: ir..uit to 
pratect circuit components when the voltage— regulator tube is removed 
from its socket. 

Averaged ove , starting period not exceecing 10 second,. When starting 
currents greatly in excess of the maximum dc—cathode—current rating of 
40 milliamperes are encountered, it may be necessary to operate these 
tubes as much as 20 minutes under steady—state conditions to assure 
stable opera ion. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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0C3A 

CHARACTERISTICS RANGE VALUES 

Values are initial unless otherwise specified 

Note Min. Av. Max. 
DC Anode Supply Voltage  See Note 
DC Anode Starting Voltage in: 

Total darkness   - 210 volts 
Normal ambient light 

(5 to 50 footcandles). . 115 127 volts 
Anode Voltage Drop 

for dc cathode current of: 
5 ma.  _ 105 - - volts • 
30 ma  - 105 109 111 vol ts 
40 ma  - 105 110 112 volts 

Reg J1 at ion for dc-cat hode-
current range of: 
5 to 30 ma-  2 - 1 2 volts 
5 to 40 ma.  2 2 4 volts e 

Tube Noi se for dc cathode current of 
40 ma  - - 15 nms my 

DC Leakage Current 
for dc anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms   - - 10 ga 

• 

Note 1: The minimum value to insure starting throughout useful tube 
life must be equal to the dc anode starting voltage plus the 
voltage drop across the series resistor at the maximum value of 
the load current. 

Note 2: The maximum values for the specified regulation range apply 
throughout useful tube life. 

OPERATING CONSIDERATIONS 

shown under Type 0A3A also apply to the 0C3A 

• 

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



OD3A 

Voltage-Regulator 
GLOW-DISCHARGE tYPE 

For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

150 VOLTS 

Mechanical: 

Operating Posit on  Any 
Type of Cathode  Cold 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimensional Out' ne   See General Section 
Bulb  T9 
Base Intermediate-Shell Octal 6-Pin, Arrangement 1 

LIEDEC Group 1, No.86-81 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 - No Internal 
Connection 

Pin 2 - Cathode 
Pin 3 - Jumper° 
Pin 5 - Anode 
Pin 7 - Jumper° 
Pin 8 - No Internal 

Connection 

NC NC 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings, Absolute-MaxImum Values: 

Average CaUrode 
Starting Currentb  ma 100 max. 

f DC Cathode Current   40 max. ma 

I ma 
DC or AC Jumper Current  2 max. amp 
Ambient-Temperature Range  -55 to +90 oc 

Circuit Values: 

Shunt Capacitor  0.1 max. 
Series Resistor  See Operating Considerations 

a Wit', suitablo soCket connections, the jumper within the tube base ( be-
tween pins 3 and 7) provides for opening tie power- supply ir,uit to 
protect circuit components when the voltage- regulator tube is removed 
from its socket. 

Averaged ove , starting period not exceeding 10 seconds. When starting 
currents gredtly in excess of the maximum dc-cathode-current rating of 
40 milliamperes are encountered, it may be necessary to ope -ate these 
tubes as muds as 20 mirutes under steady-state conditions to assure 
stable operation. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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OD3A 

CHARACTERISTICS RANGE VALUES 

Values ore initial unless otherwise specified 

Note Min. Av. flax. • 
DC Anode Supply Voltage  See Note 1 
DC Mode Starting Voltage in: 

Total darkness   - - 225 volts 
Normal ambient light 

I5 to 50 footcandlesl. . . . - 160 180 volts 
Anode Voltage Drop • fcr dc cathode current of: 

5 ma.  145 - volts 
3C ma  - 145 149 160 volts 
4C ma  - 145 150 162 volts 

RegLlation for dc-cathode-
current range of: 
5 to 30 ma   2 - 2 4 volts 
5 to 40 ma   2 - 4 5.5 volts III, 

Tube No for dc cathode current of 
4C ma  - - 15 rms mv 

DC Leakage Current 
fcr dc anode supply voltage 
ot 50 volts and anode resistor 
of 3000 ohms   - - - 10 µa 

Note 

Note 2: 

The minimum value to insure starting throughout useful tube 
life must be equal to the dc anode starting voltage plus the 
voltage drop across the series resistor at the maximum value of 
the load current. 

The maximum values for the specified regulation range apply 
throughout useful tube life. 

OPERATING CONSIDERATIONS 

shown under Type 0A3A also apply to the OD3A 

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



I C21 

GAS-TRIODE 
COLD-CATHOLE ( LOW-WSCPARGE TYPE 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

e Pin 1- No Connection 
Pin 2- Cathode 
Pin 3-No Connection 
Pin 5- Anode 

Mounting Position BOTTOM VIEW ( G-4V) 

• 
CHARACTERISTICS 

Peak Anode Breakdown Voltage (Grid tied 
to cathode) 

Peak Positive Grid Breakdown Voltage 

D-C ArOde Extinction Voltage 
Grid Current For transition of dis-

charge to anode at 100 volts peak: 

Anode Voltage-Drop 
Grid Voltage-Drop 

2-5/8" 

i-5/16" 
T-9 

Intermed.Sh.Octal 6-Pit 
Pin 7- Grid 
P'n 8- No Connection 
• - Gas Tube Type 

Any 

180 min. volts 
166 min. volts 
1 BO max. volts 
73 approx. volts 

f 25 ay. uamp. 
1,50 max. uamp. 
73 aoprox. volts 
55 approx. volts 

Naxtetum Rattngs Are Design-Center Values 

MAXIMUM RATINGS 

Peak Cathode Current 
D-C Cathode Current 
Tvpical Operation as Relay Tube: 

D-C Anode-Supply Voltage 
Peak Positive Grid-Bias Voltage 
Peak Grid-Signal Voltage 
Sum of Grid-Bias and Grid-Signal 

Voltages (Peak) 
D-C Grid CLrrent 

19 BULB 

INTERMEDIATE 
SHELL OCTAL 
6- PIN BASE 

100 max. ma. 
25 max. ma. 

125 - 145 volts 
66 max. volts 
40 min. volts 

100 min. volts 
100 0amo. 

2fle 
MAX. 

25/8. 

MAX. 

_L 

92C-6396 

Dec. 1, 1942 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RCA ...Al.{ ACtuR.G COW,. INC 



IC21 

GAS-TRIODE 

AVERAGE TRANSITION CHARACTERISTIC 

50 

20 40 60 60 100 
GRID MICROAMPERES(0-C) 

92C- 6414R1 

AVERAGE ANODE CHARACTERISTIC 

2 
§, z 
e 
e z 
.s 0 > ..., 
8 z « 

T T 

TYPE IC21 

+100 
s,  

-40 -20 
a +f) +40 +60 +80 

1U1U.  
ANODE SAILLIANAPERES(INSTANTANEOUS) 

92C - 6420 

Dec. 1, 1942 
RCA RAD1OTRON DIVISION 
RCA mr.t.CIOING COW,. MC 

92C-6419R1 
92C-6420 



GAS 

2D21 

THYRATRON 
TETRODE, mINIA -DRE TYPE 

GENERAL DATA  

Electrical: 

Heater. for Unipotent al Cathode. ..lil-. Av. AU. 
Voltage ( AC or DC)   5.7 6.3 6.9 volts 
Current, with heater volts . 6.3 0.54 0.60 0.66 amp 

Cathooe: 
Heating Tine, prior to 

tuhe conduction. . . 10 - sec 
Direct lnterelectrode Capacitances iAt;r0x.): ° 
Grid No.1 to Anode 0  026 µµf 
Input   2.4 fflf 
Output  1.6 µµf 

Ionization Time ( Approx.): 
For condit.ons: dc anode volt!! a 100; grid- No. I 

tarare-pulse voltt . 5C; pear anode amp. 

during conduction = 0.5   0.5 µsec 
Deion.zation Time (Approx.): . 

For Condit'ons: dc anode volts . 125; grid-No.1 
volts . - 100, grid-No. 1 resistor lonmS) . 

1000; de anode amp. = O. I   35 µsec 
For conditions: dc anode volts = 125; grid- No. I 

volts = - 10; grid- No. 1 resistor Collins) . 

1000; dc anode amp. r O. I   75 µsec 
aximum Critical Grid Current, with so anode-

supply volts lres1 = 460, and average anode 
amp. • 0. 1 0.5 µamp 

node Voltage Drop ( Approx  )   8 volts 
rid-No.1 Control Ratio (ApPrOx.) with grid- No. I 

resistor imegohms1= 0; grid-Nc.2 volts = 0 250 
rid-N0.2 Control Ratio ( Approx.) wi th grid-No. I 

resistor lmegohms1 = 0; grid-No.2 resistor 

lmegohms1. 0; grid- No. 1 volts . 0 . . .  1000 

10 without external shield. 

Mechanical: 

Mounting Position Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top ( exclud ng tip). . 1-1/2" t 3/32" 
Maximen Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW  7BN 

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

*Indicates a change. 

Pin 5- Grid No.2 
Pin 6- Anode 
Pin 7- Grid No.2 

JUNE 15, 1948 DEPART14047 
1.1),0 CO.OtATION 01 MUOICA.OAflh$ON. 4w *WY 

DATA 



2D21 
THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse  1300 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conduction' -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conduction. -10 max. volts 

CATHODE CURRENT: 
Peak   0.5 max. amp 
Average.   0.1 max. amp 
Surge, for duration of 0.1 sec. max. 10 max. amp 

GRID- o.2 CURRENT: 
Average   +0.01 max. amp 

GRID-No.1 CURRENT: 
Average"   40.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 25 max. volts 

AMBIENT TEMPERATURE RANGE  -75 to ,90 oc 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 400 volts 
Grid-No.2 Voltage  0 0 volts 
RMS Grid-No.1 Bias Voltage° 5 volts 
CC Grid-No.1 Bias Voltage   -6 volts 
Peak Grid-No.1 Signal Voltage. . . 5 6 volts 
Grid-No.1-Circuit Resistance . . . • 1.0 1.0 . . megohm 
Anode-Circuit Resistance.  1200 2000 . . ohms 

Maximum Circuit Values: 

Grid-No, 1-Circuit Resistance   10 max. megohms 

e Averaged over any interval of SO sec. max. 

O Appresimately 1110 0 out of phase rith the anode voltage. 

ig Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

-*Indicates a change. 

JUNE 15, 1948 
TUN DEPARTMENT 

lamo ONFOIATION OF AII11101. 1101110$1, hew mu. 

DATA 



S31 
2D2I 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2D21 SHIELD-GRID VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR - 0.1 MEG. AND 10 
MEG. -AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES d SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR A HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 

Range for , Range for 
-10 Meqohms\ .  70.1 Meqohm _ .. 

‘ 
1 
I 

t 
1 

I 

I 
% 
‘ 

I 
I 

% 
t 
% 

t 
I 

\ 
% 

I 
I 

•• \ 
• 

• 
• 

500 o 7 

go 

tn 
400 

cc 

300 -1 
0 

200 0 

u 00 

-8 -6 -4 -2 0 
DC GRID- 1%181 SUPPLY VOLTS 

92CM-653412 

JUNE 15, 1948 TUBE DEPARTMENT 
tA010 COPOIATION Of MOMICA, ItURIS0.1. NEW JOKEY 

CE-653412 







II 

2D2I 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 2021 
-E .f . 6.1 VOLTS 
SHIELD- GRID VOLTS.0 

- .= CONDUCTION STARTS 

—D-C ANODE VOLTS - 25 

200 

0.06 

0.04 

O 

0.02 u 

O 

12 
O 

2 
O 

0.02 m 
u 
O 

0.04 

- - 2 -a -4 
D- C CONTROL- GRID VOLTS 

92Cm- 653271 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

l yPE 2021 

• E f . 6.3 VOLTS 
SHIELD- GRID VOLTS . 0 

I ' 

D C ANODE mA.25 

• 

+- 

50 

0, 

-e -6 -4 -2 
D-C CONTROL - GRID VOLTS 

92CM- 6533T 

ARRI L 1, 1944 
RCA VICTOR DIVIS.ON 

IADIO comemTIOT4 of MIMIC. KAMM. 1.1tW AIUP 

9 2CM-6 53211 

9 2CM-6533T 



3C23 

GAS - AND -MERCURY-VAPOR THYRATRON 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage 2  5 t 5% . . . . ac or dc volts 
Current at 2.5 volts. . . 7   an 
Minimum heating time prior to 

tube conduction   15 sec 
Direct Interelectrode Capacitance (Approx.):° 
Grid to anode   1.8 µµf 

Ionization Time ( Approx.): 
For conditions: dc anode volts = IOC, 
peak grid volts = . 30, and peak 
anode amperes . 6   3 gsec 

Deionization Time ( Approx.): 
For conditions: dc anode volts = I2C, 

dc grid-supply volts = -20, grid re-
sistor ( ohms) = 10000, and dc 
anode amperes - 1.5   360 gsec 

For conditions: dc anode volts = 120, 
dc grid-supply volts = - 500. grid re-
s istor ( ohms) . 100000, and dc 
anode amperes - 1.5   60 gsec 

Anode Voltage Drop ( Approx  )   15 volts 

Nechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length  6-1/8" 
Seated Length   5-1/4' t 1/4" 
Maximum Diameter   2-1/16" 
Cooling  Natural Circulation of air around tube' 
eeight ( Approx.)   3 oz 
Bulb  ST- 16 
Cap   Medium ( JETEC No.C1-5) 
Base  Medium-Shell Small 4-Pin 

w,th Bayonet ( jETEC No.A4-10) 
Basing Designation for BOTTOM VIEW   3G 

Pin 1- Filament 2 3 Pin 4- Filament 

Pin 2- No Connec- Cap- Anode 
tion 

Pin 3-Grid 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: For subblY frequency uf to goo cts 

Ooerating Condensed-Mercury 
Temperature Range 

-AO° to • 100°C -RD° to .80% 

PEAK ANODE VOLTAGE: 
Forward   200 max. 1250 max. volts 
Inverse   200 max. 1250 max. volts 

° Without external shield. ... indicates a change. 

4-56 
TUBE DIVISION 

tam CORPORAT1011 OF »AFRICA, HARMON, pew RIMY 

DATA 



3C23 

GAS -AND- MERCURY-VAPOR THYRATRON • 
Operating Condensed-Mercury 

 turn Range 

-40° to +100°C -40° to +80°C 
GRID VOLTAGE: 
-Peak or DC, before 

tube conduction   -500 max. -500 max. volts 
Average*, during 

tube conduction   -10 max. -10 max. volts 
ANODE CURRENT: 

Peak  6 max. 6 max. amp 
Average.  1.5 max. 1.5 max. amp 
Fault, for duration of 
0.1 second max  120 max. 120 max. amp 

GRID CURRENT: 
Averagee +0  01 max. +0.01 max. amp 

Averaged over one conducting period. 

Averaged over any interval of 5 seconds maximum. 
Averaged over period of grid conduction. 

6 kg 
MAX. 

-f-

21/16 MAX. -1.1 

MEDIUM CAP 
JETEC N2CI-5 

ST 16 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC N2A4-10 

92C5- 6745R2 

4-56 
TUBE DP/MOCX4 

RADIO CORPORADOM Of AMERICA. HARRISON, NEW JERSEY 

DATA 



3C23 

GAS- AND - MERCURY-VAPOR THYRATRON 

RANGE IS FOR CONDITIONS WHERE: 
Ef = 2.5 VOLTS AC i5.7o; CIRCUIT RE-
TJRNS TO CENTER TAP OF FILAMENT 
TRANSFORMER. THE RANGE INCLUDES 
INITIAL AND LIFE VARIATIONS OF IN-
DIVIDUAL TUBES. GRID RESISTOR=0 
TO 100000 OHMS. CONDENSED-MERCURY 
TEMPERATURE=-40.0 TO +80.C. 

/ / 
CONDUCT-

NG 

, 

- 
• 

/ 

NON-
CONDUCTING 

I I 

-10 

1200 

1000 

80012 
o 

600 tË, 

O 

400 u 
O 

200 

-8 -6 -4 -2 0 
DC GRID-SUPPLY VOLTS 

92CS-6703T2 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TUBE DIVISION 
RADIO CORPORATION Of AMERICA, NARIOSON. NEW JERSEY 

CE-C 70372 





3D22-A 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE 

Supersedes Type 3L22 

GENERAL DATA 

EleCtrIcal: 

Heater, lur Unipotential Cathode: 

Mtn. Av. Max. 
Voltage   5.7 6.3 6.9 ac or dc volts 
Current at 6.3 volts. .   - 2.5 2.85 amp 

Cathode: 
Minimum heating time prior to 

tube conduction  30 sec 
Maximum oLtage time without reheating. 3 sec 

Direct Interelectrode Capacitances 
(Approx. : 0 

Sr;d No.1 to anode .  0.1 pgf 
Gr .cl No.1 to cathode, grid No.2, 

base shell, and heater   8.5 MMf 
Anode to cathode, grid No.2, 

base shell, and heater   4.6 pgf 
Ionization Time ( Approx.): 
For conditions: dc anode volts IOC, 

grid-No.1 souare-pulse volts = * 100, 

and peak anode amperes during con-

duction = 8   0.5 µsec 
Deionizati.on Time ( Approx.): 

For conditions: dc anode volts = 125, 

dc grid-No.I volts= -200, grid-No.I 

resistor lohms) = 1000, and dc anode 

amperes - 0  8   150 µsec 
For conditions: dc anode volts = 125, 

dc grid-No. lvolts .- I4.8, grid-No.I 

resistor ( ohms) = 1000, and dc anode 

amperes - 0  8   400 µsec 
Maximum Critical Grid-No.1 Carrent: 

For conditions: ac anode-supply volts 

. 4150( nms), and average anode amperes 

- 0  8   0.8 bramp 
Anode Voltage Drop ( Approx.)   10 volts 
'rid-No.1 Control Ratio ( Approx.): 
For conditions: grid-No.1 resistor 

(megohms) . 0 to 0.1, grid-No.2 re-

sistor Imegohms) . 0, and grii-N0.2 

volts - 0   150 
;rid-No.2 Control Ratio ( Approx.): 
For conditions: grid-No.I resistor 

Imegohms1 . 0, grid-No.2 resistor 
Imegohms) . 0 to 0.1, and grid-Na.I 

volts - - 3   650 

W'tnout external shield. 

With all other electrodes and Dase shell connected to ground. 

JULY 1, 1955 TUBE DIVISON 
RADIO CORINDRAtiON Of AMERICA. NARRNON, NEW JERSEY 

DATA, 



3D22-A 

GAS THYRATRON 

Mechanical: 

Mounting Position Any 
Maximum Overall Length   4-5/8" 
Maximum Seated Length  4" 
Maximum Diameter   2-3/8" 
Weight ( Approx. k   5 oz 
Bub   T-16 
Base   Medium-Metal-Shell Giant 7-Pin 

with Bayonet (JETEC No.A7-17) 
Basing Designation for BOTTOM VIEW  7BV 

Pin 1 - Heater 

Pin 2 - Grid No.2 

Pin 3 - Cathode 
Pin 4 - Grid No.1 

AWAPLANE or ELECTRODES 

Pin 5 - Grid No.2 

Pin 6 - Anode 

Pin 7 - Heater 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse. . . . . . . . .   1500 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Average*, during tube conduction . - 10 max. volts 

GRID-No.1 ( CONTROL-GPID) VOLTAGE: 
Peak or DC, before tube conduction -200 max. volts 
Average*, during tube conduction . - 10 max. volts 

CATHODE CURRENT: 
Peak   8 max. amp 
Average*   0.8 max. amp 
Fault, for duration of 0.1 second max 30 max. .amp 

AVERAGE GRID-No.2 CURRENTA   +0.1 max. . amp 
AVERAGE GRID-No.1 CURRENT *   +0.05 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  • 100 max. volts 

Heater positive with 
respect to cathode  25 max. volts 

AMBIENT-TEMPERATURE RANGE  -75 to +90 °C 

Maximum Circuit Values: 

Grid-No,1-Circu)t Resistance   2 max. megohm 

Averaged over any interval of 30 seconds maxiFAJA. 

JULY 1, 1955 DATA 1 
TUSE DIVISION 

RA010 CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



3D22-A 

GAS THYRATRON 

SPECIAL PERFORMANCE TESTS 

Nade in conformance with indicated sections of 
NIL-E-18 Specifications dated Nay 1952 

4.9.19.2 (F-66) Nigh-Frequency Vibration: 

The tube is rigidly mounted on a table vibrating witF simple 
harmonic motion at a frequency of 50 ± 2 cps with a fixed 
amplitude of 0.040" ± 0.0025" ( total excursion is double 
the amplitude). Maximum acceleration is 10g. No voltage 
is applied during vibration. TLbe is vibrated for 10 
minutes in such manner that table motion is along shortest 
line between anode and cathode. This test will nct cause 
tube to be inoperative. 

4.10.19 ( F-64) Thyratron High-Voltage Operation: 

Min. Max. 

Grid-No.1 Supply Voltage (1)   -4.4 -9.2 volts 

This test is made after two light taps with a felt hammer 
(similar to type used for noise tests) in direction from 
cathode to anode under the following conditions: heater 
voltage of 6.3 volts nms, anode supply voltage of 500 volts 
ras, grid No.2 tied to cathode, load resistance of 2000 
ohms, and grid-No.1 circuit- resistance of 2 megohms. Tube 
conduction is indicated by an oscilloscope connected between 
anode and cathode and ceases when the grid-No.1 supply 
voltage is increased negatively within indicated range. 

Grid-No.1 Supply Voltage (2)   -4.4 -9.2 volts 

This tes/ is made as for Grid-No.1 Supply Voltage ( 1), ex-
cept that the taps are made in direction from anode to 
cathode. 

Voltage Difference   1 volt 

The difference between thevalue of grid-No.1 supply voltagc 
in the first and second grid-No.1 supply voltage tests will 
not exceed the specified value. 

OPERATING CONSIDERATIONS 

Sufficient anode-circuit resistance, including the tube 

load, must be used under any condltions of ope-ation to 

prevent exceeding the current ratitgs of the tube. 

JULY 1, 1955 DATA 2 TUBE DIVISION 
RADIO CORPORATION OP »AFRICA. MARINSON. NEVI JERSEY 



3D22—A 

GRID-CONTROLLED RECTIFIER CIRCUITS 

DC Voltag• Control 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. I HALF-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. 2 FULL-WAVE 

PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 

•1 

SINGLE-
PHASE 
SUPPLY 

SINGLE-PHASE 

FIG.3 SERIES SINGLE-PHASE 

AC Voltag• Control 

PHASE SHIFTER 

FIG.4 FULL-WAVE SINGLE-PHASE 

NOTES 92CL-8596 
T = PEAKING TRANSFORMER 

IN FIG 3. THE RECTIFIER TUBES MAY BE 
3022-A's USED AS DIODES THE 3022-A 
IS USED AS A DIODE BY CONNECTING 
GRIDS Ne2 AND Nei TO CATHODE (PIN 3) 

Devices aria arrangements Shown or Oescr iüeu viti n may 
use patents of RCA or others. Information containeu 
herein is furnished without responsiDility by oCA for 
its use and without prejudiCe TO ° CA'S patent rights. 

JULY 1, 1955 
TIME ornsem 

10010 CORPORATION of NaRICA. HARRISON. NEW 111100 

DATA 2 
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3D22-A 
GRID - CONTROLLED RECTIFIER CIRCUITS 
Numerical Relationships Among Electrical Quantities 

E • Trans. Sec. Voltage (Re) 1 v Average DC Outpi.t Current 

Eav • Average DC Output Voltage id • Average Anode Current 

Eb.if • Peak Forward Anode Voltage ID • Anode Current ( VMS) 

Eami « Peak Inverse Anode voltage 1pm e Peak Anode Current 

Em • Peak DC Output Voltage Fac • Load Volt-Amperes 

E. . Major Ripple Voltage ( Res) Pal • Line volt-Amperes 
f • supply Frequency Pap . Trans. Pri. volt-Amperes 

tr . Major Ripple Frequency Pas • Trans. Sec. Volt-Amperes 

Pdc • DC Power ( Eav e lav ) 

Note: Conditions assumed involve sine-wave subbly; zero 

voltage drop in tubes; no losse, in transformer and cir-

cuit; no back emf in the load circuit; and no phase- back. 

RATIO Fig. 1 Fig.2 Fig.3 1 Fig.4 

Voltage Ratios 

E/E a ,„ 2.22 1.61 1.11 - 

Ebm i/E 1.41 2.83 1.41 1.41 

Ebrn i/Eav 3.14 3.14 1.57 
1 

- 

Em/Eav 3.14 1.57 1.57 ' _ 

Er/Eav 1.11 D.4 72 0.472 - 

Ebm f/E: 

Resistive Load 1.41 1.4. 1.41 1.41 

Inductive Load. 1.41 2.83 1.41 1.41 

Frequency Ratio 

fr/f 1 2 2 - 

Cureent Ratios 

ip/lav 1.57 0.785 0.785 
_ 

In/lav 1 0.5 0.5 _ 

Resistive Load 

Ipmi'av 3.14 1.57 1.57 - 

1m /la 5.14 3.14 3.14 3.14 

Inductive Load. 

'pm/Jay 
__ I 1 _ 

Power Ratios 

Pac il DEDmf 
__ _ _ 1.57 

Resistive Load 

PasrPdc 3. 49 1.74 1.24 - 

Pap /Pdc 2.69 1.23 1.24 - 

Pal /Pdc 2.69 1.23 1.24 - 

e: See next page. 

JULY 1, 1q55 TUBE DIVISION 
11.10 COMNAtION OF Ame.CA, NA,' SON. NEW 1111SEV 

DATA 3 



3D22-A 

GAS THYRATRON 

RATIO Fig. I F ig.2 F I g. 3 Fig.4 

Power Ratios (Cont'd) 
- 

Induct ive Load. 

Pas /Pdc 

Pap/Pdc 

Pa I /Pdc 

— 

-- 

___ 

1.57 

1.11 

1.11 

1.11 

1.11 

LII 

- 

- 

_ 

II The use of a large filte 
in i ig.x. 

-input choke is assumed except for the circuit 

CIRCUIT 
Single-Phase 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 

E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav 

MAX. 
OC 

OUTPUT 
AMPERES 

lav 

MAX. 
De 

OUTPUT 
WATTS 

TO FILTER 
Prk 

MAX. 
AC 

OUTPUT 
VOLT-

AMPERES 

'ac 

Fig.I 
Waif-Wave 460 2C5 0.8 165 

Fi q.2 
Full-Wave: 

Resistive Load 

Inductive Load 

460 

230 

410 

2C5 

1.6 

1.6 

660 

330 - 

Fl q.3 
Series . 460 410 1.6 660 - 

Figa 

Full-Wave 46G - - WO 

2 'in:MAX.—el 

716 BULB 

2 

MEDIUM- METAL - 

4" 
MAX. 

I 

MAX. 

SHELL GIANT 
7-PIN BAYONET 

BASE 
JETEC Ne A7- 17 

92CM -6569R 2 1111 III] 
JULY 1, 1955 

TUBE DIVISION 
10010 C01,011ATION OP AMMO, MOISON. MIO JIM! 

DATA 3 



3D22-A 

GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID- N21 VOLTAGE 
111111111 

GRID N42 (SHIELD)CONNECTED TO CATHODE. 
RANGES SHOWN ARE FOR TWO VALUES OF 
GRID-Nei RESISTOR, 01 MEG AND 2 MEG,.,ANQ 
TAKE INTO ACCOUNT INITIAL DIFFERENCEs 
BETWEEN INDIVIDUAL TUBES AND SUBSE-
QUENT DIFFERENCES DURING TUBE LIFE, 
FOR HEATER-VOLTAGE RANGE OF 5.7 TO 
6.9 VOLTS, AND FOR AN AMBIENT TEMPER-
ATURE RANGE OF-4070.90C. 

Range for /Poncie for 
2Metlohn,\,‘   AK" 0.1Meqohro 

C 
0 
N 
D 

"( U 
C 
T 

/ / N 

CRITICAL G 

NON-_ 
CONDUCTING 

- 0 -8 -6 
DC GRID-N21 

00 

o 
001" 

2 

00 .7O  
,.; 

200 > 

0 

oo < 
o 

-4 -2 0 
SUPPLY VOLTS 

92CM-648373 

JULY 1, 1955 
TUBE DIVISION 

RADIO CORPOLEtION 01 AMMO., NE.ISON. NEW NIUE 

CE-648313 
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3D22-A 

CHARACTERISTIC CURVES 

AVERAGE GRID- N2 1 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

Ef = 6.3 VOLTS 
- GRID N22 (SHIELD) CON-
NECTED TO CATHODE 
. GR D- NI I RESISTOKOHMS)=0 
«CONDUCTION STARTS 

23 

400 

r 
\ 

- DC ANODE VOLTS=600 

008 

012 

- 6 - 2 -e -4 0 
DC GRID- 2121 SUPPLY VOLTS 

92CS - 2.86571 

AVERAGE GRID-Nel 
CHARACTERIST ICS 

DURING TUBE CONDUCTION 

4.6.3 
- OCIO 
NECTED 
GRIO -N• 

' GRID-N*1 

N•2 
VOLTS 

T 
2 RESISTOR(02048)20 
RESISTOR 

elELO) 
CATHODE 

CON-

CC/MI.45).0 

OC ANODE MA - 

500 

600 

750 

-10 -8 -6 -4 -2 0 2 2 
DC GRID- N•1 SUPPLY VOLTS 

92C5 - 68301 

50 

40 

30 

20! 

CA 

0 2 

o 

30 

40 

JULY 1, 1955 C!:-686511 
TINE DIVISON 

IMO 0 C011.01IATION 01 AM/IIICA. NARIMON. NEW 8ItSt1 —6830T 
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105 

THYRATRON 
MERCURY-VAPOR TETRODE 

Electrical: 
DATA 

Continuous Intermittent 
Service Service  

Heater, for Unipotential Cathode: 
Voltage*   5.0 5.0 5.5 5.3 volts 
Current  10.0 10.0 11.0 10.0 amp 

Direct Interelectrode Capacitance: 
Grid-N,..1 to Anode (Approx.) 0.3 0.3 0.3 0.3 ggf 

Peak Voltage Drop ( Approx.). . 16 16 16 16 volts 
ApprJx. Control Characteristics: 

Anode Voltage  100 1000 100 100a volts 
Grid-No.2 Voltage  0 0 0 J volts 
Grid-No.1 Voltage  +1 -9 + 1 - 9 volts 

Ionization Time (Approx.). .   10 10 10 10 gsec. 
Deionization Time (Approx.).   100e 1300 1000 10C3 gsec. 

Mechanical: 

Mounthig Position  Vertical, Base Down 
Overall Length   11" ± 1/4" 
Seatec Length  10-1/4" t 1/4 " 
Greatest Radius  2-13/16" 
Bulb ST-33 
Caps   No. 3917 
BaseSuper-Junto 4-Pin, with Bayonet 

Maximum Ratings, Absolute Values: 
Continuous Intermittent 
Service Service 

PEAK FORWARD ANODE VOLT. 2500 750 10000 sax.volts 11,PEAK :NVERSE ANODE VOLT. 2500 GRID-Ao.1 ( CONT.GR1D) VOLT.: 750 10000 max.volts 

Before Conduction. . . -1000 -1000 -1000 nax.volts 
During Conduction. . . -10 -10 -10 max.volts 

GRID- o.2 (SH ,LD GRID) VOLT.: 
Before Conduction. . . -500 -500 -500 max.volts 
During Conduction. . . -10 -10 -10 max.volts 

INSTANTANEOUS ANODE CUR.: 

gli Below 25 Cycles. . . . 12.8 5.0 8.0 max.amp 
25 Cycles and Higher . 40 77 16 max.aup 

AVERAGE ANODE CURRENT. . 6.4 2.5 4.0 max.eimP 
SURGE ANODE CUR., for 

0.1 sec., max. 400 400 160 r-AA.Ami, 
INSTANTANEOUS GRID-No.1 CUR. 1.0 1.0 1.0 max.amp 
AVERAGE GRID-No.1 CUR. . 0.25 0.25 0.25 max.amP 
INSTANTANEOUS GRID-No.2 CUR. 2.0 2.0 2.0 max.aup 
VERAGE GRIDL-No.2 CUR. . 0.5 0.5 0.5 max.emp 

TIME OF AVERAGING CURRENT 15 5 15 MEJC.BEIC 

COND.-MERCUFY TEMP. RANGEA 40-80 3.)-95 25-50 Oc 

* Must be applied 5 minutes before unode voltage is applied. 
• Recommended condensed-mercury temperature = 40°C. 

MAY 1, 1946 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. NPRRISON. NEW JERSEY 
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THYRATRON 

Ir DIA 
16 MAX. I 

CONTROLLING 
MERCURY 
TEMPERATURE 

1" 

HEATER 
TERMINAL 

CATHODE - 
& HEATER 
TERMINAL 

SHIELD-GRID 
TERMINAL 

ANODE 
TERMINAL 
CAP Ne 3917 

/ CONTROL 
GRID 
TERMINAL 

2'b'AAX 

7à±t 
4 4 

LARGE METAL-
SHELL SUPER-
JUMBO 4- PIN 
BASE 

CATHODE GRIDS 
& ANODE RETURN 
TERMINAL 92C5_6699 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

CONDENSED H, TEMPERATURE 40°C 
SHIELD- GRID VOLTAGE ZERO 

1000  

BOO  

60  o 

400  

e 

D-
C
 
A
N
O
D
E
 
V
O
L
T
A
G
E
 
IN
 
V
O
L
T
S
 

-18 - 16 - 14 - 12-10 - 8 - 6 - 4 - 2 0 + 2 + 4 + 6 + 8 

D-C GRID VOLTAGE AT START OF DISCHARGE IN VOLTS 9XS-6702 

MAY 1, 1946 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE-6699-6702 



172 

THYRATRON 
METAL MERCURY-VAPOR TETROOE 

Electrical: 
DATA 

Continuous Welder-Control 
Service Service 

Heater, for Unipotential Cathode: 
Voltage*  5.0 5.0 5.0 5.5 volts 
Current   10.0 10.0 10.0 11.0 amp 

Direct Interelectrode Capacitance ( Approx.): 
Grid No.! to Anode 0.07 0.37 0.07 0.07 µof 

pane Voltage Drop . . 16 16 16 16 volte 
Apl.rox. Control Characteristics: 

Anode Voltage . . . 130 2030 100 2000 volts 
Grid-No.1 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 
Delonization Time 

(Approx.) 1000 1J00 1000 1000 µsec 

Mechanical: 

MountinÉ Position   Vertical, Radiator Down 
Overall Rigid Length  10-11/16" t 1/16" 
Greatest Radius   2-5/8" 
Terminals   See Outline Drawing 

Maximum Ratings, Absolute Values: 
Welder-

Continuous Control 
Service .1e_r2/le 

PEAK FORWARD ANODE VOLT. . 2000 max. 750 max. volta 
PEAK INVERSE ANODE VOLT. . 2000 max. 750 max. volts 
GRID-N0.1 (CONT. GRID) VOLT.: 

Before Conduction . . . . -1000 max. -1000 max. volte 
During Conduction . . . . -10 max. -10 max. volts 

GRID-No.2 ( SHIM) GRID) VOLT.: 
Before 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 CURRENT** . 6.4 max. 2.5 max. amp 
SURGE ANODE CURRENT for 

0.1 sec. max. 403 max. 400 max. amp 
INSTANTANEOUS GRID-No.1 CUR. 1.0 max. 1.0 max. amp 
AtERAGE LRID-No.1 Cur.** 0.25 max. 0.25 max. amp 
INSTANTANEOUS GRID-No.2 CUR. 2.0 max. 2.0 may-. amp 
AVERAGE GRID-No.2 CUR.**. . 0.5 max. 0.5 =X. Ifflp 
COND.-MERCURY TEMP. RANGE* 40 - 80 30 - 95 oc 

* Must be applied at least 5 m!nutes before anode voltage 
is applied. 

** Averaged over any 15-second 7nterval. 
• Recommended condensed- mercury temperature 40°C. 

MA- 1, 1946 MBE DIVISION TENTATIVE DATA 
tADIO CORFoUno“ OF MIRKA. PWIIIOPI. NINV 
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THYRATRON 
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502-A 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE WITH METAL SHELL 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Min. Av. Max. 

Voltage  5.7 6.3 7 ac or dc volts 
Cur,ent at 6.3 volts   - 0.6 0.66   amp 

Cathode: 
Minimum heating time 

prior to tube conduction   10 sec 
Direct Interelectrode Capacitances: 
Grid No.1 to anode 0  2 MMf 
Grid No.1 to cathode & shell, grid 

and heater 2  5 mµf 
Ionization Time ( Approx  ) 0  5 msec 
Deionization Tue ( Approx.): 

For conditions: dc anodè ma 100, 
grid-No.1-circult resistor ( ohms) 
= 1000, and dc grid-NO.I supply 
volts - -250   10 µsec 

For cond )tions: dc anode ma . 
grid-No.1-c:rcuit resistor ( ohms) 
- 1000, and dc grid-No.I supply 
volts . - 15   150 µsec 

Maxinmm Critical Grid- No.1 Current: 
For conditions: anode volts IrmE) 

. 460, and dc grid-NO.I volts ad-
justed lo cutoff   2 vamp 

Anode Voilage Drop   8 volts 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-5/8" 
Seated Length  1-31/32" t 3/32" 
Ma›imum Diameter   1-5/16" 
Weight ( App -ox.)   2 oz 
Bulb   Metal Shell MT8G 
  Small-Wafer Octal 8- Pin ( JETEC No.88-21) 

BOTTOM VIEW 

Pi , 1 - No Connec-
tior, 

Pin 2 - Heater 
Pin 3 - Anode 
Pin 4 - No Connec-

tion 

Pin 5 - Grid No.1 
Pin 6 - Grid No.2 
Pin 7 - Heater 
Pin 8 - Catnode, 

Shell 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAi- ANODE VOLTAGE: 
Fcrward  
Inverse  

180 max. 650 max. volts 
360 max. 1300 max. volts 

Indicates a change. 

MAY 1, 195E TUBE DIVISION 
RADIO COEFORA/IOM OF AMERICA. MAttlEOM NOW 11111« 

DATA 



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.1 ( CONTROL-GRID) 
VOLTAGE: 

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.1 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 tAmenstonal Outline, see GENERAL SECTION 

MAY 1, 1955 
TUSECOADCM4 

RADIO CORPORATION 01 AMERICA, AMNON, NEW MON 

DATA 



502-A 

GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID—N21 VOLTAGE 

Ef = 6 

„GRID 
GRID 

' THIS 
LIFE 
AND 

-RANGE 

3 VOLTS*10% 

N22 
-N21 
O To 
RANGE 
VARIATIONS 
COVERS 

OF 

CONNECTED 
RESISTOR 
0.1 MEGOHM 

INCLUDES 

AN 
-55 

OF 
AMBIENT 
TO +90°C. 

TO 
(oHrAo= 

INITIAL 
INDIVIDUAL 

CATHODE 

TEMPERATURE 

AND 
TUBES 

, 

' 

. 

CONDUCTING 

/ 

- ITICAL 

NON -CONDUCT ING 
I _L 
-4 -2 O + 2 

DC GRID-NIL I VOLTS 

92CAI - 707411 

MAY 1, 1955 
1USE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON. NEW 11111T 

CE-707411 
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502-A 

CHARACTERISTIC CURVES 

MAXIMUM GRID-H2 
CHARACTERISTIC 

&TORE 

. 6 3 VOLTS 
GRID Pa 2 CONNECTED TO 

CATHODE 
DC ANODE VOLTS.° 634 

-MO -150 -100 -50 0 
OC GRID-N*I VOLTS 

92C5 -06101 

AVERAGE GRID-N2I 
CHARACTERISTICS 

DURING TUBE CONDI-CTIOD 

E.F 6.3 VOLTS 
- GRID N*2 CONNECTED 

TO CATHODE 

DC ANODE MA. SO 

'71 

I 

u 

o 

ca.e2 

4 
2 .1 

31 
O 

-130 -60 -40 -20 0 
OC GRID-Na I VOLIS 

92CM-707211 

O 

MAY 1, 1955 
TUBE DIVISION 

RA1310 CORIO!ATION or AMERICA 11.11Sel. tly/ JEMT 

CF-86 1er 
-70/211 
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627 

THYRATRON 
MERCURY-VAPOR TRIODE 

DATA 
Electrical: 

Filament: 
Voltage*   2.5   volts 

Current  6.0   amp 
Direct Interelectrode Capacitance: 

Amode to Grid ( Approx.) 2.5   le 
peak voltage Drop. . . . 12   volts 
Control Characteristic . Negative 

Ionization Time ( Approx.) 10   µseconds 
Deionization Time ( Approx.) 1000   µseconds 

Mechanical: 

Mounting Position  Vertical, Base Down 

Overall Length   6-3/8" ± 1/4" 
Seated Length  6" t 1/4" 
Maximum Diameter   2-1/16" 
Bulb   S-19 

Cap  Medium Metal 
Base   Small Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 
For frequencies up to 150 cycles 

PEAK FORWARD ANODE VOLTAGE   1250 max. volts 
PEAK INVERSE ANODE VOLTAGE   2500 max. volts 
PEid GRID VOLT. ; Before Conduction).   -500 max. volts 
PEAK ANODE CURRENT   2.5 max. amp 

AVERAGE ANODE CURRENT**   0.64 max. amp 
SURGE ANODE CURRENT for 0.1 sec. max. 25 max. amp 
GRID CURRENT, Before Conduction(Grid Neg.) 4 max. µamp 
PEAK GRID CURRENT  0.25 max. amp 

AVERAGE GRID CURRENT**   0.06 max. amp 
COND.-MERCURY TEMPERATURE RANGE & . .   25-70 oc 

* Filament voltage must be applied at least 10 seconds 
before start of tube conduction. 

** Averaged over any 30-second interval. 

A Recommended Condensed-Mercury Temperature 40 to A50C. 

MAY 1, 1946 MOE DIVBIOS TENTATIVE DATA 
1A010 C0111.011010.1 Of Mill.. MAMMON. 1.11W MU? 
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THYRATRON 
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629 

THYRATRON 
GAS TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage*   2.5   volts 
Current  2.6 amp 

Direct Interelectrode Capacitances (Approx.): 

Grid to Anode  3.3 41,1f 
Grid to Cathode. . .   3.3 µµf 
Anode to Cathode . .   1.8   µO. 

Peak Voltage Drop. . . . 15   volts 
Control Characteristic . Negative 
Ionization Time ( Approx.) 10   µseconds 
Deionization Time ( Approx.) 1000   µseconds 

Mechanical, 

Mounting Position  Any 
Maximum Overall Length   4-1/4" 
Maximum Seated Length  3-5/B" 
Maximum Diameter   1-9/16" 

Bulb   ST-12 
Base   Small 5-Pin 

Maximum Ratings, Absolute Values: 

PEAK FORWARD ANODE VOLTAGE   
PEAK INVERSE ANODE VOLTAGE   
PEAK GRID VOLTAGE  
PEAK ANODE CURRENT   
AVERAGE ANODE CURRENT**   
SURGE ANODE CURRENT for 0.1 eec. max  
GRID CURRENT, Before Conduction 
PEAK GRID CURRENT  
AVERAGE GRID CURRENT**   
DC HEATER-C4THODE POTENTIAL RANGE 
AMBIENT TEMPERATURE RANGE   

350 max. volts 
350 ) olts 
'C) ::::  vvolts 

0.2 max. amp 

0.04 max. amp 
2.0 max. amp 
2.5 max. µamp 
20 max. ma. 

0.4 max. ma. 
-45 to +5 volts 
-40 to +70 0C 

* Heater voltage must be applied at least 30 seconds before 
start of tube conduction. 

** Averaged over any 10-second interval. 

MAY 1, 1946 TUBE memos' TENTATIVE DATA 
1.10 CORPORATION OF AMERICA. SAMSON. NEW MU? 
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632-6 
MERCURY-VAPOR THYRATRON 

NEGATIVE—CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   5.  ac or dc volts 
Current   5 

Cathode: 
Minimum heating time prior to 

tube conduction   
Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to anode 0  04 µµf 
Grid No.2 to anode  3 µµf 

Ionization Time ( Approx.)   10 µsec 
Deiorization Tine ( Approx.)   1000 µsec 
Maximum Critical Grid-No.1 Current  2 µamp 
Anode Voltage Drop ( Approx  )   12 volts 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length  8-5/16" 
Seated Length   
Maximum Radius ; Including side cap) 
Weight ( Approx  
Rib 

amp 

5 minutes 

7-1/2" t 1/4" 
  1-3/4" 

9 oz 
T-18 

Top Cap   SKinted Medium (JETEC No.C1-2B) 
Side Cap 
Base  

Basing Designation for BOTTOM 

Pin 1- Heater 
Ph 2- Cathode, 

Circuit 
Returns 

Pin 3- Grid No.2 

Saddle Medium 
Skirted-Medium-Shell Sma'.1 4-Pin 

with Bayonet (JETEC No.A4-71) 
VIEW  4CD 

Pin 4- Heater, 
Cathode 

Top Cap- Anode 
Side Cap- Grid No.1 

Temperature Control: 

Reattne--When the ambient temperatLre is so low that the 
normal rise of condensed—mercury temperature above 

the ambient temperature will not bring the con— 

densed—mercury temperature up to the minimum value 

of the operating range specified under Maximum 

Rat:ngs, some form of heat—conserving enclosure 

or auxiliary heater will be required. 

Coo/tng--When the operating conditions are such that the 
maximum value of the operating condensec—mercury 

temperature is exceeded, provision should be made 

for forced—air cooling sufficient to prevent ex— 

ceeding the maximum value. 

e Under operating conditions where the average anode correlt does not 
exceed 0.5 enpere, the heater voltage May Le increased to 5.5 volts. 

8-56 TENTATIVE DATA 
TUBE DIVISION 

SODIO coerolunow Of ...MCA, NAM .014, NEW MDT 



632-B 

MERCURY-VAPOR THYRATRON 

IGNITOR-FIRING AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

For anode-supply frequency of 60 ri's 

Operating Condensed-Mercury 

Temperature Range 

40'to80°C. 

PEAK ANODE VOLTAGE: 
Forward  1500 max. 
Inverse. . . . . . . . .   1500 max. 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -300 max. 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -1000 max. 

CATHODE CURRENT: 
Peak   
Averages   
Fault, for duration of 0.1 

second max.   
AVERAGE GRID-No.2 CURRENTe   
AVERAGE GRID-No.1 CURRENTe   

30 max. 
2.5 max. 

volts 
volts 

volts 

volts 

amp 
am 

150 max. am 
+0.25 max. am 
+0.25 max. am 

a tecommended temperature range of condensed mercury is 450 to 50°C. 

Averaged ove- any interval of 30 seconds maximum. 

SKIRTED MEDIUM CAP 
JETEC N2 CI -29 

ZONE WHERE 
CONDENSED- MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

SKIRTED-MEDIUM- SHELL 
SMALL 4- PIN BASE 

WITH BAYONET 
JETEC N2 A4-7! 

7 /2 

I 34' 
MAX. 

8 . 

MAX. 

8-56 TENTATIVE DATA 
TUBE DIVISION 
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632-8 
MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGES 
OF CRITICAL GRID—N2 I VOLTAGE 

• 

e 

EF-. 5 VOLTS 
GRID-N*2 (SHIELD) VOLTS= 0 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
ANC SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GRID RESISTOR. 0 OHMS 
CONDENSED- MERCURY TEMP-
ERATURE. 40• 1•080.0 

CRITI-

CA L CON-

jj 
DUCTING 

NON -CONDUCTING 

600 

400 

200r. 

000? 

eoo g 

boo < 
e 

400 LJ 

200 

o 
-SO -40 -30 -20 - 0 0 •IO .20 
DC GRID -Nal SUPPLY VOLTS 

92CS - 9008T 

EF . 5 VOLTS 
GR1D-N*2 (SHIELD) VOLTS. I0 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GRID RESISTOR 0 OHMS 

CONDENSED-MERCURY TEMPER-
ATURE RANGE.40.T080.0 

600 

1400 

200r2 

000 9 
80 8 O 

400 e..e. 

200 

o 
-SO -40 -30 -20 - 0 0 . 0 .20 
DC GRID-Nal SUPPLY VOLTS 

92CS-9007T 

8-5e 
TUBE DIVISION 

SAOLO CO•POIA,ON OF AMEriC1 MIFF SON NEW FRS, 

CE-9008T 
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6 72 -A 
THYRATRON 

• 

• 

mERCuPv-vAPOR TErRODE 
Seersedes fy0e 172 

• 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5   ac or dc volts 
Current  5   amp 

Cathode: 
Min. Heating Time, prior to tube conduction. 5 minutes 

Direct Interelectrode Capacitances: 
Grid No.1 to Anode   0.04 µµf 
Grid No.2 to Anode   3 me 

Ionization Time ( Approx  )   10 µsec 
Deionization Time CApprox  )   1000 µsec 
Maximum Critical Grid Current  2 mamp 
Anode Voltage Drop ( Approx.)   12 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-7/8" t 1/4" 
Seated Length  
Maximum Diameter 
Bulb   

7-1/8" t 1/4" 
2-5/16" 
T-18 

Cap  Skirted Medium 
Base   Large-Shell Super-Jumbo 4- Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CE 

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

Cathode 

Pin 3- Heate , 
Pin 4- Grid No.2 
Cap - Anode 

GRID-CONTROLLED RECTIFIER SERVICE  

Ion frequencses u0 to 150 cycles 

MiXiMUM Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  2500 max. volts 

111, Inverse  2500 max. volts 
GRID-No.2 ( SHIELD-GRID) VOLTAGE: 

Peak, before anode conduction  -300 max volts 
GRID-No.1 CONTROL-GRID) VOLTAGE: 

Peak, befo -e anode conduction  -100C max. volts 
CATHODE CURRENT: 

Peak   40 max. amp 
Average.   3.2 max. amp 
Surge, for duration of 0.1 sec. M3X. 150 max. amp 

See next page. 

(continued on next page) 

JUNE 1, 1948 TWEMPARTMENT TENTATIVE DATA 
JADIO CORFOUTION OF AFAFRiCA. mokellISCN. NEW AIM, 



6 72 -A 
THYRATRON 

GRID-No.2 CURRENT: 
Peak   
Average.   

GRID.No.1 CURRENT: 
Peak   1 max. amp 
Average.   0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE'   40 to 80 °C 

1 max. amp 
0.25 max. amo 

e Averaged over any interval of 15 sec. max. 

à Recommended condensed-mercury temperature is between I5° and 50 ° C. 

SKIRTED 
MEDIUM CAP 
Ne 39002 — 

ANODE 
TERMINAL 

T le BULB 

LARGE- SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 

2 
MAX. 

BOTTOM VIEW OF BASE  

92CS-6735R1 

SEPT. 30, 1948 TUBE DEPARTMENT 
f•OIO C00.0fATION Of .fe,CA. NT* 11111v 

CE-6735R1 



672 -A 

THYRATRON 

OPERATIONAL RANGES 

OF CRITICAL GRID-N-91 VOLTAGE 

TYPE 672-A 
_Ef=5.0 VOLTS 
GRID-Nt 2 ( SHIELD) VOLTS= 0 

2500 

CONDUCTING 
RITICAL 

4 
t000 

NON-
,—CONDUCTING 

I I 

1-
-1 
0 

1500 > 

O 
O 

1000 4 

500 

-40 - 20 0 +20 
DC GRID-N*I VOLTS 

92CM- 673471 

TYPE 672-A 
Ef = 5.0 VOLTS 
'GRID-N112 (SHIELD) VOLTS . 10 

 CONDUCTING 

2500 

2000 ta 

500 

O 
O 

000 4 

4 

500 

NON-
- CONDUCTING 

-40 -20 +20 
DC GRID-NtI VOLTS 

92CM-69291 

SEPT. 30, 1948 TUBE DEPARTMENT CE-67341-1-6929T 
RADIO CORPORATION OF APAFRICA, IIAPRISON, NEW JERSEY 





676 
THYRATRON 
MFRCUPY-VAPOP TÇIODF 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  5   volts 
Current   10 . amp 

Direct /nterelectrode Capacitance: 
Grid to Anode (Approx.) 5   Ned 

Peak Voltage Drop . . . • 12 volts 
Control Characteristic. . Negative 
Ionization Time (Approx.) 10   eeconds 
Deionization Time (Approx.) 1000   ueeconds 

Mechanical: 

Mounting Position   Vertical, Base Down 
Overall Length  11-1/4. t 1/2" 

Maximum Diameter  3-13/16" 
Bulb  ST-30 
Cap   No.3985 
Base  Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

For frequencies up to 150 cycle. 
Welder-
Control 
Service 

PEAK FOREARD ANODE VOLTAGE 150 max. 
PEAK INVERSE ANODE VOLTAGE 750 max. 
PEAK GRID VOLTAGE: 

Before Conduction . . . • 
PEAK ANODE CURRENT  
AVERAGE ANODE CURRENT • • • 
SURGE ANODE CURRENT for 

0.1 sec. max. 

GRID CURRENT: Before con-
duction (Grid Negative) 

PEAK GRID CURRENT   
AVERAGE GRID CURRENT. • • • 
TIME OF AVERAGING CURRENTS. 
COND.-XERCUfiff TEMP. RANGE' 

Continual, 
Service 

2500 max. 
2500 max. 

volts 
volts 

-500 max. -500 max. volts 
4) max. 77 max. amp 

6.4 max. 2.5 max. amp 

200 max. 200 max. amp 

5 max. 5 max. µamp 
1 max. 1 max. amp 

0.25 max. 0.25 max. amp 
15 max. 5 max. sec 

40 - 80 40-93 oc 

* Heater voltage must be applied for at least 5 minutes be-

fore anode voltage le applied. 

• Recommended condensed-mercury temperature range, 45 - 550C. 

MAY 1, 194C nnicrinsom TENTATIVE DATA 
RAM C00014Tell CO. MIRKA. MARMON. MEW Mr/ 



MAY 1, 1946 

676 

THYRATRON 

TYPE E:à6 
E fr 5.0 VOLTS 

CRITICA 

U 

I 
u 

2 
z 

8 

, 

NON-
CONDUCTING 

I 

TUN DIVIPON 
R.I0 coememlow 0 /MIKA. 1..11014. NEW AMY 

CE-6733-6732 



677 

MERCURY-VAPOR TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltages  5   volts 
Current   10   amp 

Direct /nterelectrode Capacitance: 
Grid to Anode ( Approx.) . 5   gur 

Peak Voltage Drop   12   volts 
Control Characteristic. Negative 
Ionization Time (Approx.) . 10   µseconds 
Deionization Time (Approx.) 1000  14seconda 

Mechanical: 

Mounting Position   Vertical, Rase Down 
Overall Length  11-1/4" ± 212. 
Maximum Diameter  3-13/16. 
Bulb  ST-30 
Cap   No.3985 
Base  Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

For frequencies upto150 cycles 

PEAK FORWARD ANODE VOLTAGE ..... .  10000 max. volts 
PEAK INVERSE ANODE VOLTAGE ..... .  10000 max. volts 

PEAK GRID VOLTAGE: 
Before Conduction   -500 max. volts 
Anode Negative  10 max. volts 

PEAK ANODE CURRENT  15 max. amp 
AVERAGE ANODE CURRENT**   4 max. amp 
SURGE ANODE CURRENT for 0.1 sec., max.   16 max. amp 
GRID CURRENT: Before Conduction (Grid Neg.) 5 max. µamp 
PEAK GRID MIRRENT   1 max. amp 

AVERAGE GRID CURRENT**   0.25 max. amp 
COND.-MERCURY TEMPERATURE RANGe . • 30 - 50 oc 

* Heater voltage must be applied for at least 5 minutes be-
fore anode voltage is applied. 

** Averaged over any 15-second interval. 

à Recommended condensed-mercury temp. range, 35 - 45°C. 

MAY 1, 1946 MUMEDMASIOM TENTATIVE DATA 
ICO COIMOUTICOI 01 MILOICA. WHOM. PON IMO 
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THYRATRON 

MAY 1, 1946 CE-6731-6730 MBE nevesioN 
11•010 COIIPOIATION Of 11/0/1101.11AIIMION, NOV HMI 



710/6011 

Gas and Mercury-Vapor Thyratron 
MEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage ( AC or DC) between pins 

1 and 4  2.5 volts 111, Current at 2.5 volts   9 ± 2 amp 
Minimum heating time prior to  

tuoe conduction  20 sec 
Direct Interelectrode Capacitances ( Approx.) : 4 
Grid to anode  2 pt 
Grid to cathode  12 Mmf 

Ionization Time ( Approx  )   10 usec 
al Deionization Time ( Approx  1   1000 »sec 
Mr Peak Tube Voltage Drop at anode 

amperes - 8  10 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   6-1/4" 
Maximum Diameter   
Weight ( Approx.)   4 oz 
Bulb   T13 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base   Medium-Shell Smell 4-Pin 

with Bayonet (JEDEC 1%0.44-10) 
Basing Des.gnation for BOTTOM VIEW  4CF 

• 
Pin 1- Filament 
Pin 2- Filament 

Tao, Cir-
cuit Returns 

Pin 3,- Grid 
Pin 4 - F. lament 
Cap- Anode 

Thermal: 

Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury to Equ i-e bri um Above Mt lent Temperature ( Approx.): 

No load  25 °C 
Full load  30 °C 

GR1D-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absoiute-Nassmum Values; 

411, 

For gnode-sunnly frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

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

DATA 
5-62 



710/6011 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  500 max. volts 
During tube conduction  10 max. volts in 

CATHODE CURRENT: 
Peak  30 max. amp le" 
Averageb  2.5 max. amp 
Fault . . . . . . . .   250 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating)c  -40 to +80 °C 

& Without external shield. 

& Averaged over any interval of 5 seconds maximum. 

& for longest life, the operating condensed—mercury temperature range after 
warm—up Shaul* be kept between 040 0 and . 800 C which corresponds approxi— 
mately to . 10. to + 50. C ambient. 

• 

• 

• 

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



714/7021 

Gas and Mercury-Vapor Thyratron 

• NEGATIVE-CONTROL TRIODE TYPE 

Electrical :a 

Filament, Coated: 
Voltage ( AC or DC) 
Current at 2.5 volts 

GENERAL DATA 

2  5 volts 
5  0 ± 0.5 amp 

da Minimum heating time prior to 
tube conduct on   5 sec 

IIIII.Direct InterelectrodeCapacitance(Approx.):b 
Grid to anode   2 µµf 

Ionization rme ( Approx.)   10 µ.sec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   5 ma 
Peak 7ube Votage Drop at anode gip amperes - 3   15 volts 

Mechanical: 

Operating Po,;ition  Vertical, base down 
Maximum Overall Length  6-1/8" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  3 oz 

S Bulb  T16 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet ( JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 3G 

Pin 1- Filament 
Pin 2- No Internal 

Connection 

• 
Thermal: 

Type of Cool ing  Conyect i on 
Temperature Ri se of Condensed Mercury to Equ i - 
1 i bri um Above Ambient Temperature ( App-ox. . 15 

• 
Maximum and Minimum Ratings, Absolute-Naxtmum Values» 

For anode-supply frequency of to cps 

PEAK ANODE VOLTAGE: 
Forward   1250 max. IIIFE Inverse   1250 max. 
K NEGATIVE GRID VOLTAGE: 

Before tube conduction  500 max. 
During tube conduction  10 max. 

Pin 3- G- id 
Pin 4 - Filament 
Cap- Anode 

GRID-CONTROLLED-RECTIFIER SERVICE& 

oc 

volts 
volts 

volts 
volts 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harmon, N. J. 

DATA 
5-62 



714/7021 

ANODE CURRENT: 
Peak  3 max. amp 
Average  1 max. amp 
Fault . . . . . . . .   max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE ( Operat i no) d  -40 to +80 °C 

a W th circuit returns to filament-transformer center-tap. 

h thout external shield. 

C Averaged over any interval of 5 seconds maximum. 

d For longest life, the operating condensed-mercury temperatur e range after. 
warm-up should be kept betweeg .400 andee0. C which corresponds approxi-
mately to + 100 to . 500 C ambient. 

• 

RADIO CORPORATION OF AMERICA o 
Becton Tube Division Harrison, N. J. 



716/6855 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 

Electrical:" 

Filament, Coated: 
Voltage ( AC or DC) 2  5 volts 
Current at 2.5 volts 6  3 ± 0.8 amp 
Minimum heating time prior to 

tube conduction   15 sec 
Direct Intereqectrode Capacitance ( Approx.):b 

Grid to anode   3 puf 
Ionization Time (Approx.)   10 µsec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   10 Ma 
Peak Tube Voltage Drop at anode 
amperes - 5   8 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  4-3/8" 
Diameter 1  438" to 1.562" 
Weight ( APprcx  )  3 oz 
Bulb  T12 
Socket  Small 4-Contact 
Bate Medium-Shell Small 4-Pin 

with Bayonet ( JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 4D 

Pin 1 - Filament 
°in 2- Anode 

Pin 3- Grid 
Pin 4- Filament 

Thermal: 

Type of Cool ,ng  Convection 
Temperature Ri se of Condensed Merc .try to Equ i - 

1 br um Above Amb ient Temperatu-e ( Approx.) . 30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Maxlmuu Values: 

For anode-supply frequency of to cps 

PEAK ANODE VCLTAGE: 
Forward  1250 max. volts 
Inverse  1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   500 max. volts 
During tube conduction   10 max. volts 

.RC1: RADIO CORPORATION OF AMERICA 
Beetroot Tube Division Hiffili011, 

DATA 
5-62 
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CATHODE CURRENT:' 
Peak  8 max. amp 
Averagee  1 max. amp 
Fault . . . . . . .   80 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE ( Operat ing) d  -40 to +80 °C 

e With circuit returns to filament-transformer center-tap. 

b Without external shield. 

C Averaged over any interval of 5 seconds maximum. 

d For longest life, the operating condensed-mercury temperature range alter 
warm-up should be kept between + 800 and *800 C which corresponds approxi-
mately to A100 to . 50° C ambient. 

-I 

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



760/6858 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage ( AC or DC) 2  ', volts 
Carrent at 2.5 volts  2: t 2 amp 
Minimum heating time prior to 

tube conduction   60 sec 
Direct Infere sectrode Capacitance ( Approx.):° 
Grid to anode   4 muf 

Ionization Tine ( Approx.)   10 µsec 
Deionization 7 ime ( Approx.)   1000 µsec 
Maximum Critical Grid Current   10 ela 
Peak Tube Voltage Drop at anode 
amperes - 20  12 volts 

Mechanical: 

Operating Position  Vertica', base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-9/16" 
Weight ( Approx  )  9 oz 
Cao  Medium ( JEDEC No.C1-5) 
Socket  Super-Jumbo 4-Contact 
Base  Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet ; JEDEC No.A4-18) 
Basing Designation for BOTTOM VIEW  4BZ 

Pin 1- Grid 
Pin 2 - Fi lament 
Pin 3 - Fi lament 

Pin 4 - No Internal 
Connection 

Cao - Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to 

Equilibrium Above Ambient 
Temperature ( Approx.)   30 oc 

GRID-CONTROLLED-RECTIFIER SERVICES 

Maximum and Minimum Ratings, Absolute-Fax:mum VaLues: 

For anode-supply frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   50C max. volts 
During tube conduction   10 max. volts 

RADIO CORPORATION 3F AMERICA 
Electron Tube Division Harrison, N.1 

DATA 
5-62 



760/6858 

: 
Peat  77 max. amp 
Average  6.4 max. amp 
Faut   770 max. amp 

CONDENSED—MERCURY TEMPERATURE RANGE 
(Operat ing)d  —40 to +80 °C 

a With circuit returns to filament-transformer center- tap. 

h Witheut external shield. 

C Averaged over any interval of 15 seconds maximum. 

d For ongest life, the operating condensed-mercury temperature range after 
warm-up should be kept between + SO. and + 80. C which corresponds approxi-
mate'y to + 10. to + 50. C ambient. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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8821, 885 
THYRATRONS 

TRIODE TYPED 
For net. equipment desiin. RCA-88e is recommended. 

GENERAL DAIA 

Electrical: Tx44 884 Tyke 885  

Heater  Coated Uniootential Catfiode 
Voltage 6  3:tioli 2.5±10% a-cord-c volts 
Current   0.e 1.5   amp. 

Direct Interelectrode 
Capacitances: 

Grid to Anode . . . 6 6   PPf 
Grin to Cathode . . 2 2 PPf 
Anode to Cathode. . 0.6 0.6 PPf 

Tube Voltage Drop . . 16 16 . .approx.volts 

Physical: 

Mounting Position . Any 
Maximum Overall Length 4-1/8 
Maximum Seated Length 3-9/16 
Maximum Diameter. . . 1-9/16 
Bulb  ST-12 

Base  'Small Shell 
'Octal 6-Pin 

Basing Designation G-602 

Pin 1- No Connection 
Pin 2- Heater 
Pin 3- Anode 
Pin 5- Grid 
Pin 7- Heater 
Pin 8-Catnode BOTTOM VIEWS 

Any 
4-/16   inches 
3-9/16   inches 
1-9/16   inches 
ST-12 

'Smell 
15-Pin 

5.42 

Pin 1- Heater 
Pin 2- Anode 
Pin 3- Grid 
Pin 4 - Cathod, 
Pin 5- Heater 

RELAXATION OSCILLATOR -- Sweep -C rcuit Services  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  300 max. volts 
PEAK CATHODE CURRENT*  300 max. ma. 
PEAK GRID CURRENT*   1 max. ma. 
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODE 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 
D-C HEATER-CATHODE POTENTIAL  -100 to + 25 volts 
AMBIENT TEMPERATURE RANGE   -75 to + 90 °C 

&For best life results, it is desirable to delay tube conduction for 
about 10 seconds after applying heater uoltage in order to allow the 
cath4de to reach normal operating temperature. 

• in sweep circuits designed so that the peak cathode current of 300 
milliamperes will not be exceeded during condenser discharge, the re-
sultant average cathode current is so small in comparison with the 
average-current capability of the cathode that a maximum rating for 
average cathode current is omitted because it has no practical sighi-
ficauce. 

L The resistance of the grid resistor should be not less than 1000 ohms 
eer 43Xif110111 instantaneous volt applied fo the grid. Resistanre values 
in e,cess of 500000 ohms may cause circuit instability. 

4.-Indicates a change. 

DEC. 1, 1944 RCA VICTOR DIVISION 
RAPIO CORPORATION Of AMERICA, MAIIIISOM NEW 111501 

DATA 1 

4. 



884,885 

THYRATRONS 

(cont inued from preceding page) 

RELAY ei GRID—CONTROLLED RECTIFIER SERVICE ° 
At Frequencies Below 75 Cycles per Second  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  350 max. volts 
PEAK CATHODE CURRENT  300 max. ma. 
AVERAGE CATHODE CURRENT . . . .   75 max. ma. 

PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 
OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 

D—C HEATER—CATHODE POTENTIAL  —100 to + 25 volts 
AMBIENT TEMPERATURE RANGE   —75 to + 90 °C 

° me heater voltage should be applied for 10 seconds oefore tune con-
duction occurs. 

For an averaging period of 30 seconds. 

nd icates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
EADIO COEPOtATION a, AWRICA, MARMON. NEW IERSE• 

DATA 1 
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884 
LINEAR SWEEP — CIRCUIT 

OSCILLATOR AND AMPLIFIER 

S2 
R 4 Wn 

R5 

'. 
R7 ...1. 

1 
RCA-
6.17 Cie 

0 
SYNCHRO-
NIZING 
VOLTAGE 
INPUT 

RCA -884 

R3 

 R 

 T5  -4 

1 

1 I 

 T5  -4 

1 

)Rg 

4 

R 

Ris 

HORITZÓNTAL 
DEFLECTING 
PLATES 

0 

\II 

RH R12 R13 R14 
) ) 

EXTERNAL B- 
HORIZONTAL 
DEFLECTING 
VOLTAGE 

CI = 0.25 ,uf OR GREATER R4 = 350-500 
C2 =025i.if. 500 V. R5 = 0.3-0.5 
C3 = 0.11,tf, 500 V. Re = 1MEGOHM 
C4 = 0.041-as, 500V. R7 = I MEGOHM 
C5 = 0 015 mf, 500 V. Re, = 0.SMEGO+64 

Cg. 0.005.0.C. 500V. R9 = 850 OHMS, 
C7 = 0.002 M.F. 500V. R10= 0.1 MEGOHM, 
Ce, = 0.0008 )..., f, 500V. R11=1500 OHMS, 

Cg = 0.5 ye, 250 V. R12 = 25000 
C10 = 0.5 i.af, 500V R13= 60000 

C11= 25).14', 15 V. R 14 = 60000 
Cip=8pe, 200V. RI5 = 2.0 MEGOHMS, 
R, = 5000 OHM(MAX (POTENTIOMETER SI = 7-CONTACT 

R2. NOT GREATER THAN 50000 OHMS S2= S.O.T. 
R3 = 2000- 3000 OHMS,0.5 WATT 

APPROXIMATE FREQUENCY RANGE ( CYCLES/SEC. 

+450 

OHMS,O. 
MEGOHM, 
POTENT 
, 0.5 
POTENTIOMETER 
0.5 
0.5 

O. 
OHMS 
OHMS, 
OHMS. 

S.P. 
SWITCH 

92CM - 

V. 

5 WATT 
0.5 WATT 
OMETER 

WATT 

WATT 
WATT 

5 WATT 
1.0 WAT T 
1.0 WATT 
1.0 WATT 
1.0WATT 

SWITCH 

4875R I 

SWITt el ( Si) ON C, c, c. C5 c6 c, C. 

.6 A, MAX. 20 ro 110 280 670 1501) 3600 

MI N. 60 130 340 880 2200 4900 11400 

The ' ¡cense extended to the purchaser of lutes appears in the License 
Not ice accompany.ng them. lnformat ion cow& ined herein is furnished 
without assuming any opt igat ionS• ..m— Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
1.010 COOOlATION OR 1IIatIC" MAIMOON, 111W AIM 

DATA 2 
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991 

VOLTAGE REGULATOR 

Type Glow Discharge 
Maximwm Overal 1 Length 1-9/16" 
Maximem Diameter 5/8" 
Bulb 1-4-1/2 • 
Base Bayonet Candelabra, Double Contact , Operating Conditions: 
Starting-Supply Voltage ( D.C.) 87 min. volts 
Peak Current " 3 max. ma. 
Continuous Current ( D.C.) ." 2 max. ma. 

f 67 max. volts 
Operating Vol tage° 148 min. volts 

. If the 991 is used with a pulsating or alternating supply voltage, 
.., the peak current should be limited to 3 ma. 

Sufficient resistarce must always be uSed in series with this tube 
to limit its d—c chrrent to 2 ma. 

11 for 0—c operating current between 0.4 and 2 ma. 

• 

• 

BAYONET CANDE-ABMA, 
DOUBLE CONTACT BASE 

BOTTOM vIE W OF BASE  

92E 4614 

TUBE MOUNTING POSITIOW 

VERTICAL OR HORIZONTAL 

REGULA" ON CHARACTERISTIC 
BO 

75 

j. 70 
O 

65 

5 

45 

— 
.1 

, 
STARTING 
VOLTAGE 

, 
'ORE 991 

: 
1 
t 
II 

i' 
I 1 

.1 I 
I I 
I 
à I 
I 

: . 
N. ..1 

, OPERATION 
IN THIS REGION 

RECOMMENDED NOT 

0 0.5 1 0 15 20 
OPERATING MILLIAMPERES D.C. 

92C - 46I5 

DEC. 1 1939 
RCA RADIOTRON DIVISION 
ØC,aANUFvCTU,,MCIM,.N • Prir 

DATA 





1946 
VACUUM-GAUGE TUBE 

THERMOCOUPLE TYPE 

DATA  

General: 

Heater, for Thermocouple: 
Voltage ( Approx  )  1   ac or dc volts 
i Current 0  070   amp 
,ResistanceofThermocouple 5 approx.   ohms 
Maximum Overall Length ( with tubulation)   6-1/4" 
Maximum Diameter   1-11/16" 
Bulb   T-12 
Tubulation 378" Diameter Hard Oass, 

Corning Code 772 Nonex 
eountin9 Position  Any 
'Terminal Arrangement   See Outline Drawing 
Terminal Connections: 

H - Heater 

Calibration: 

See next page. 

HARD GLASS 
CORNING WOE 
772 NONEX 

1 I IA; MAX. 

Tt2 BULB 

4 TERMINAL 
LEADS 

.050* 

THERMOCOUPLE 

IC - Thermocouple 

4‘APPROX. 

6 /4. 

MAX. 

%1' 

APPROX. 

3 4," 
APPROX. 

HEATER** 

*MEASURED FROM BULB END TO BULB- TOP 
LINE AS DETERMINED BY RING GAUGE OF 

*le1N). HEATER LEAD SHOULD BE CONNECTED 
TO POSITIVE TERMINAL OF DC CATER SUPPLY. 92CS-6816 

JUNE 2C., 1947 TUBEDEPARTM£NT TENTATIVE DATA 
t.4.0 CORPOIMION Of AMERICA. 11.1$0.. MEW liÉSEV 
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1946 

CALIBRATION CURVES  
111111 i• 

HEATER 
CURVE BROWN UNMARKED CURRENT 

LEAD LEAD AMP 

1 + _ 0.070 DC 
2 - + 0.070 DC 
3 t ; 0.070 RMS 

— GAS= DRY AIR 
— TO CONVERT MM TO MICRONS, 

MULTIPLY VALUES BY 1000 

P.O  
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HEATER 
SUPPLY 

 • 

2 4 6 8 10 
THERMOCOUPLE EMF - MILLIVOLTS 

MAR.11,1947 TUBE DEPARTMENT 
FF.0 <000.110F+ OF AkellICA, MADISON. NOV Mk, 
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1947 
VACUUM—GAUGE TUBE 

PIRAN! TYPE 

DATA 
General: 

Filamert, Platinum Iridium: 
Voltage ( Approx  j  10   dc volts 
Current ( Varies with 1111, Gas Pressure). . . 70- 100   ma. 

Resistance between base  
pins No.1 & No.2 un-
der vacuum better than 
3 x 10-5 mm of mercury 135.8   ohms 

Maximum Overall Length, ( including tubulation). 7-9/16" 
Maximum Diameter   1-3/16" 

gleulb T-9 ubulation   7/32" Diameter Soft Glass, 
Corning Code 001 Lead 

Mountilg Position  Any 
Base   Small-Shell Small 4-Pin 

BOTTOM VIE% 

Pin 1-Filament 
Pin 2-Filament 
Pin 3-No Connection 
Pin 4 - Internal 

Connection - 
Do Not Use 

R- Series Filament-
Calibratirg 
Resistor in 
base of tube 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   16 max. volts 

Calibration for 1947 in Accompanying Circuit: 

See curve on following sheet. 

'IRANI GAUGE BRIDGE CIRCUIT 

I‘ TOPINSNR1 _.›V)«„.. & N52 OF 
• TYPE 1947 

92CS-6853 

RI; 50 Ohms R3 • METER: 15 Ohms R6: 120.7 Ohms 
R2: 25 Ohms RO RS: 10 Ohms each R7; 135.8 Ohms 

STEP 1; W•th switch S in position 2, adjust R2 so that 
mwter reads 2.5 milliamperes. 

STEP 2: With switch S in position 1. and with dry air 
at atmospheric pressure " n the 1907, adjust 91 
so that meter reads 5.0 will amperes. 

STEP 3: With no further adjustments and with switch S 
io position 1, proceed to usw gauge. 

JUNE 20, 1947 TUIE DEPARTMENT TENTATIVE DATA 
fADIO COffOlAttom of INHICA. NOWI10N. NEW MI5 



1947 
VACUUM-GAUGE TUBE 

SOFT GLASS 
CORNING CODE 

001 LEAD 

SMALL- SHELL 
SMALL 4-PIN 

BASE 

*MEASURED FROM END OF BASE PINS 
TO BULB- TOP LINE AS DETERMINED 
BY RING GAUGE OF I/2 " I.D. 

92C5-6816 

JUNE 20, 1947 TUBE DEPARTMENT CE-6816 
RADIO COIPORATION OF ... RICA, HARRISON, NEW IfISVI 



1947 

CALIBRATION CURVE 
FOR USE WITH CIRCUIT ON DATA PAGE 

1111111111111 

GAS = DRY AIR 

TO CONVERT MM TO MICRONS, 

MULT1P._Y VALUES BY 1000. 
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• 
1949 

VACUUM-GAUGE TUBE 
HARE—GLASS BULB, IONIZATION TYPE 

DATA 

General: 

Filament, Tunpten: . 

Voltage ( Approx.) • • 5 111111aCurrent ( Approx.)  3 5 
ximum Tube Length ( Including tubulatioo) 11-1/2" 

Maximum Tube Radius   2-3/16" 
Maximum Bulb Length   5-1/8" 
Maximum Bulb Diameter   2-1/16" 
Bulb   T-16 
Tubulation 1/2" Diameter Hera Glass, 

ill Corning Code 772 Nones 
perating Position   Vertical with tubulation up or 

down;.Horizontal, w.th stem 
press in vertical plane 

Terminal Arrangement   See Outline Drawing 
Terminal Lead Connections: 

Lead 1 — Cornmon 
Lead to 
Filaments 

Lead 2— Filament 
Lead 3—Filament 

(Spare) 3 2 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   6.5 max. volts 
DC PLATE VOLTAGE DURING OPERATION .   —100 max. volts 
DC GRID VOLTAGE DURING OPERATION .   +200 max. vous 
VOLTAGE ON GRID & PLATE TIED TOGETHER 

DURING DEGASSING ( DC OR PEAK AC) 650 max. volts 
RID & PLATE DISSIPATION ( TOTAL) 

DURING DEGASSING . . 150 max. watts 
AMBIENT TEMPERATURE DURING OPERATION. 100 max. °C 
GAS PPESSURE 0  001 max. mm of Hg 

Lead 4 — Gria 

TUBULATION 

ac or dc volts 
amp 

Top Lead— Plate 

• The 1949 contains two filaments, one of which is a spare. values shown 
are for either filament operated alone. The filament volta4e be 
kept as low as possible during degassing because use of a low filament 
voltage materially increases filament life. 

Typical Degassing Conditions: 

Grid Connected to Plate 

gliilament Voltage ( AC or DC) . .   6 6 volts 
rid & Plate Voltage   350 ras 500 dc volts 

Grid & Plate 
Current ( Average)   100 150 ma 

Typical Operation: 

DC Plate Voltage . . . . —22.5 —22.5 —22.5 volts 

ri—Indicates a change 

MARCH 1. 1954 UMMEIDEPARTMENff DATA 
moo coeFotano“ 01 NUM«, 1011130“. Mm OM 

4— 



1949 

VACUUM-GAUGE TUBE 

DC Grid Voltage   •cL +116 + 160 volts 
Grid Current   10 10 10 ma 
Sensitivity   80 110 140 µa/micron& 

Calibration: 

See curve on following sheet. 

£1 micron. 0.001 mm of mercury. 

PLATE 

.050«DIA. 
7/8' 

1 5/1e.... APPROX. 
APPROX. 4-

5 1/8« 

MAX. 

GRID 

4 /2« 

APPROX. 

F IL AME NT 
(SPARE) 

1/2 « DIA. 

APPROX. 

HARD GLASS 
CORNING CODE 
772 NONEX 

T16 BULB 

II 

MAX. 

2 118« MAX. 

4 TERMINAL 
LEADS 

.050" DIA. 

COMMON LEAD 
TO FILAMENTS 

FILAMENT 

92CS — 6817 

MARCH 1, 1954 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

DATA 
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1949 

CALIBRATION CURVES 
7111 1 I I I 11111 I I 11111 

,... .._ 

.--_ TYPE 
— 1949 

GAS = DRY AIR 
GRID MILLIAMPERES0c)=10 — 
PLATE VOLTS (Eb) = -22.5 — 

TO CONVERT 
MULTIPLY 

MM 
VALUES 

TO M'CRONS, 
BY 1000 
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2050 
THYRATRON 

GAS TETRODE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode . 2/112- Av. Max. 

Voltage ( AC or DC)   5.7 6.3 6.9 volts 
Current, with heater volts = 6.3 0.54 0.60 0.66 amp 

Cathode: 
Heating Time, prior to 

tube conduction . . . 10 sec 
Direct Interelectrode Capacitances ( Approx.):' 
Grid No.1 to Anode 0  26 µµf 
Input  4.2 puf 

Output   3.6 mid 
Ionization Time ( Approx.): 
For conditions: dc anode volts = 100; grid-Nb. I 

souare-pulse volts = 50; and peak anode amp. 

during conduction = 1.0   0.5 µSeC 

Deionizatior Time ( Approx.): 
For conditions: dc anode volts= 125; grid- No. 1 

volts = - 250; grid-No. I resistor ( ohms) = 

1000; dc anode amp. = 0.1   50 µsec 
For conditions: dc anode volts= 125; grid-No.1 

volts r-10; grid- No. I resi stor ( ohms) = 1000; 

dc anode amp. = O. I 100 µsec 
Maximum Cri•ical Grid Current, with ac anode-

supply volts ( rims) = 460, and average anode 

amp. = O. I 0.5 µamp 
Tube Voltage Drop ( Approx.)   8 volts 
Grid-No.1 Control Ratio ( Approx.) with grid- No. 1 

resistor ( megohms1 = 0; grid-No.2 volts = 0 250 
Gric-No.2 Control Ratio ( Approx.) with grid- No. 1 

resistor Imegohms) = 0; grid-No.2 resistor 

(megohms) = 0; grid-No. I volts = 0 . . . 800 

vite•out external shield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-9/16" 
Maximum Diameter   1-9/16" 
Bulb   ST- 12 
Base   Small-Shell Octal 8-Pin 

Bating Designation for BOTTOM VIEW   6BS 

Pin 1- No Connection 
Pin 2- Heater 
Pin 3-Anode 
Pin 4- No Connection 

4- Indicates a change. 

Pin 5- Grid No.1 
Pin 6- Grid No.2 
Pin 7- Heater 
Pin 8- Cathode 

4— 

JUNE 15, 1948 TUBE DEPARTMENT 
IAD.0 COMIATION Of MUM., .11150M, .4,V IMF/ 

DATA 



2050 
THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 
Irverse  360 max. 1300 max. volts glib 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode 

conduction  -100 max. -100 max. volts 
Average, during anode 

conduction°   -10 max. -10 max. volts 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Peak, before anode 
conduction  -250 max. -250 max. volts 

Average, during anode 
conduction'   - 10 max. - 10 max. volts 

CATHODE CURRENT: 
Peak   1.0 max. 1.0 max. amp 
Average'   0.2 max. 0.1 max. amp 
Surge, for duration 

of 0.1 sec. max. 10 max. 10 max. amp 
-P. GRID-No.2 CURRENT: 

Averayen +0  01 max. +0.01 max. amp 
-› GRID-No.1 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. . - 75 to +90 -75 to +90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 . . 400 
Grid-No.2 Voltage  0 . . 0 
RMS Grid-No.1 Bias Voltage .   5° - 
DC Grid-No.1 Bias Voltage. .   - -6 
Peak Grid-No.1 Signal Voltage  5 6 
Grid-4o.1-Circuit Resistance   1.0 1.0 
Anode-Circuit Resistances. .   1200 2000 

• volts 
• volts 
• volts 
• volts 

volts 
. megohm 
. ohms 

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance: 
For average anode current below 0.1 amp. 10 max. megohms 
For average anode current above 0.1 amp. 2 max. megohms 

Ave ,aged over any interval of SO SeK. max. 
o 

Approximately 180 ° out of phase with the anode voltage. 

di Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

-$-Indicates a change. 

JUNE 15, 1948 
TIMECŒPARTMENT 

00,0 COMIATION Of »MIKA. 14M111$0.1, flowItSin 

DATA 



2050 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2050 GRID-Nt 2 VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR - 0.1 MEG. AND 10 
MEG.-AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES & SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR A HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 

Range for .... Range for 
_ 10 Meqohms\I . "'IDA Meqohm : 

• i . 

\ 
1 
I 

\ I 
\ 
\ 
N 

N I 

I 
N 
N I 
N % 

I 
N % 
‘ 

N. 
N. 

500 o  7 

clo 
4001 

300 -I 0 

LI 

200 0 

-8 -6 -4 -2 o 
DC GRID-N21 SUPPLY VOLTS 

92CM-6540T1 

JUNE 15, 1345 TUBE DEPARTMENT 
RADIO COtEOÉATION OF AMEtICA. PI/WEISE:W. NEW JERSEY 

CE-654011 





• 
2050 

AVERAGE CONTROL CHARACTERISTICS 

E = 6.3 VOLTS 

, SHIELD GRID RESISTOR= 0 OHMS 

CONTROL-GRID RESISTOR = 0 OHMS 

MAY 3, 1944 

- 

o 
o 

o 
o 

D-C ANODE VOLTS 
RCA VICTOR DIVISION 

MHO conottnoN Of AkORICA tO OON, P.O OK& 

_J 
o 

92CM- 6274R1 



2050 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 2650 r 
E f . 16.3 VOLTS 
SHIELD-GRID VOL/S=0 

f 
200 
r" 
1 

-,00 
25 
50 

— J --I -- i— 
D-C ANODE IAA:4 2S 

6 

% 

L 

1 

— 

+I 

- -4 - 2 0 
D-C CONTROL -GRID VOLTS 

92C64- 62751 

AVERAGL GRID CHARACTER STICS 
BEFORE ANODE CONDUCTION 

I I ' III 

7 YPE 2050 
= 6.3 VOLTS -E f 

SHIELD-OR D VOLTS = 0 
=CONDUCTION STARTS _. 

-C ANOV VDLTS =25 

200 
%loo 

600 

- 6 - 2 -8 
D- C CONTROL -GRID VOLTS 

92CM- 65411 
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APRIL 1, 1944 RCA VICTOR DIVISION 
1112.10 COINDEATION OE NEEEICA, MAMMON, NEW AIM 

920,4-6275T 
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2050-A 

Gas Thyratron 

TETRODE TYPE 

For Relay and Grid-Controlled-Rectifier Service 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) 6  3 ± 10% volts 
Current at 6.3 volts 0  6 amp 

Cathode: 
Minimum heating time prior to 
tube conduction   10 sec 

Direct Interelectrode Capacitances ( Approx ):' 
Grid No.1 to anode  0.15 me 
Gr.d No.1 to cathode and grid No  2 2  2 Molf 

Ionization Time ( Approx.): 
For dc anode volts = 100, grid-No.1 
volts ( square-wave pulse) = 50, peak 
anode amperes during conduction = 1 . 0.5 µsec 

Deionization Time ( Approx.): 
With dc anode volts = 125, grid-No.1 

volts = -250, grid-No.1 resistor ( ohms) 
= 1000, dc anode amperes - 0  1   50 µsec 

With dc anode volts = 125, grid-No.1 
volts = -10, grid-No.1 resistcr ( ohms) 
. 1000, dc anode amperes - 0  1   100 µsec 

Maximum Critical Grid-No.1 Current foe 
dc anode supply volts ( rms) = 460, 
average anode amperes = 0.1 3  5 µa 

Anode Voltage Drop ( Approx  )   8 volts 
Grid-No.1 Control Ratio ( Approx.) for grid-

No41 resisto- ( ohms) = 0, grid No.2 
connected to cathode at socket  250 

Grid-No.2 Control Ratio ( Approx.) for 
grid-No.: resistor ( ohms) = 0, grid-No.2 
resistor ( ohms) = 0, grid No.1 connected 
ta cathode at socket  800 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimensional Outline   See General Section 
Bulb T9 
Base  Intermediate-Shell Octal 6-Pin, Arrangement 3, 

with External Barriers (JEDEC Group 1, B6-229) 

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

DATA 1 
3-61 



2050-A 

Basing Designation for BOTTOM VIEW  6BS 

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

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

RELAY AND GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute-NaxImum Values: 

For anode suPPly frequency of to cps 
PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 
Inverse. . . . . ... 360 max. 1300 max. volts 

GRID-No.2 ( SHIELD-GRID) • VOLTAGE: 
Peak, before tube 
conduction   -100 max. -100 max. volts 

Averageb, during tube 
conduction . . ... -10 max. -10 max. volts 

GRID-No.1 ( CONTROL-GRID) 
VOLTAGE: 
Peak, before tube 
conduction   -250 max. -250 max. volts 

Averageb, during tube 
conduction   -10 max. -10 max. volts 

CATHODE CURRENT: 
Peak   1 max. 1 max. amp 
Averageb   0.2 max. 0.1 max. amp 
FaLlt, for duration of 0.1 

second maximum   10 max. 10 max. amp 
GRID-No.2 CURRENT: 

Averageb +0  01 max. +0.01 max. amp 
GRID-No.1 CURRENT: 

Averageb . . . . . . . . . +0.01 max. +0.01 max. amp e 
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. . -75 to +90 -75 to +90 °C 

Typical Operation for Relay Service: 

RMS Anode Voltage  117 400 volts 
Grid No 2   Connected to cathode at socket 
RMS.Grid-No.1 Bias Voltaged  5 volts 
DC Grid-No.1 Bias Voltage. . -6 volts 
Peak Grid-No.1 Signal 
Voltage  5 6 volts 

Grid-No.1-Circuit 
Resistance   1 1 

Anode-Circuit Resistance'. 1200 2000 

• 

megohm 
ohms 

• 

• 

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



2050-A 

Maximum Circuit Values: 

Gr Resistance: fi For average anode current below 
0.1 ampere  10 max. megohms 

For average anode current above 
0.1 ampere  2 max. megohms 

4 Withinit external shield. 

Averaged over any interval of 30 second: maximum. 

C Apprnximately 180 ° out of phase with the anode voltage. 

d Sufficient resistance, including the tuie load, must on useC under any 
conditions of operation to prevent excevding the current ratings. 

OPERATING CONSIDERATIONS 

Tee heater is designed to operate on either ac or dc at 

6.3 volts. Regardless of the heater-voltage supply used, the 

heater voltage must never be allowed to deviate from its rated 

range. Heater operation outside of this voltage range will 
impair tube performance and may cause tube failure. Lw heater 

voltage causes low cathode temperat.ire with resultant cathode 

sputtering and consequent destrucLior of the cathode; high 
heater voltage causes high cathode temperature with resultant 

heating of the grid and consequent grid emission which pro-

duces unpredictable shifts in the critical grid-No.I voltage 

for conduction. 

The cathode should be allowed to reach normal nperating 

temperature before anode current is drawn. The delay period 

should not be less than 10 seconds after application of heater 

voltage. Unless this recommendation is followed, the cathode 

will be damaged. 

The shield grid (grid No.2/ is normally connected to the 

cathode at socket. It may, howe,er, be used as a control 

electrode because the control characteristic of grid No.1 may 

be shifted by varyingthe potential of grid No.2. As grid No.2 

is made negative, the grid-No.I chlracteristic is shitted in 

the positive direction. The use of grid No.2 as the control 

electrode with grid No.I connected to cathode at socket) has 

the advantage of increased sensitivity but consideration must 

begiven to the h1gher preconductioncurrent, higher capacitance 

to anode, and less stability of operation. 

A grid-No.i resistor having a value as high as 10 megohms 

togivecircuit sensitivity can be used with the 2050-A because 

its control-grid current is very low. However, when a high 

value of grid resistor is used, cae should be taken to keep 

the tube base and socket clean anc dry in order to meke the 

effect of leakage currents between the control-grid base pin 

and anode base pin very small. 

Sufficient anode-circuit resistance, including the tube 

load, must be used under any conditions of operation to prevent 

exceeding the current ratings of the tube. 

e 4 RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 2 

3-61 



2050-A 
AVERAGE GRID-No.1 CHARACTERISTICS 

Before Tube Conduction 
IE,•6.3 VOLTS 
GRID Na2 CONNECTED TO CATHODE AT SOCKET io•CONDUCTION STARTS 

tu  

DC ANODE VOLTS ,25 

1-111-1-1- It 

)200 ) ,400 .. 600 

-14 -12 -10 -8 -6 -4 -2 DC GRID-No . I VOLTS 

During Tube Conduction 
Ei.6.3 VOLTS 
GRID No.2 CONNECTED TO CATHODE AT SOCKET ifr's 

1  

DC ANODE MA = 25 

50 

ZOO 

-6 -4 -3 DC GRID-No.I VOL l'_, 

-0.008 o 
no 

-0016 /(z) 
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RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N J. 



2050-A 
OPERATIONAL RANGE 

OF CRITICAL GRID-No.1 VOLTAGE 
Ef . 6.3 ± 10% VOLTS 
GRID No.2 CONNECTED TO CATHODE Al SOCKET. 
AMB•ENT-TEMPERATURE RANGE ( •C).-75 TO + 90 
RANGES SHOWN ARE FOR TWO VALUES OF GRID-No.I RESISTOR AND 

TAKE INTO ACCOUNT NIT AL DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES DURING TUBE LIFE. 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 3 

3-61 



2050-A 

AVERAGE CONTROL CHARACTERISTICS 

o o O 
o 

rJ 
DC ANODE VOLTS 

92CM -6274R2 

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



5550 

Ignitron 

SEALED, CLAMP-COOLED, MERCURY-POOL-CATHODE TYPE 

For Resistance-Welding Control 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Stating  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to tire   200 volts 
Peak ignitor current required to tire   50 amp 
Starting time at required voltage orcurrent 100 µsec 

Tube Voltage Drop: 
At peak anode cur,ent of 1697 amperes   50 volts 
At peak anode current of 70.4 amperes   12 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length ( Including 

fle).ible lead)  17-5/8" 
Maximm Diameter  2-1/2" 
Weight ( Approx  )   1.5 lbs 
Terminal Diagram ( See Dimensional Outline): 

P - Anode I - Ignitor 
Terminal Termiral 
(Flexible (Adjacent 
lead) to exhaust 

K - Cathode tube) 
Terminal 
(Lower por-
tion of 
shell ) 

Cool ing: 
Type  Air or water-cocled clamp 
Clamp height Approx  )  1-7/8" 
Clamp location  See Dimensional Outline 

RESISTANCE-WELDING-CONTROL SERVICE' 

Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Maximum Values: 

Far frequencies from 25 to 6o cPs 

Ratings I-Aand I-B Apply toOperation with 
a Clamp-Temperature Range ot 10° to 75° C 

RATING I-A 

Column Column 
ib 2b 

e SUPPLY VOLTAGE RMS)  250 max. 250 max. volts 
DEMAND POWER ( During conduction)   50 max. 150 max. kva 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Becton Tube Division Morison, N. J. 

DATA I 
3-61 



5550 
_ 

Column Column 
26 26 

DU-Ye.d   10 max. 1.8 max. 
ANODE CURRENT ( Per tube): 

Peak  282 max. 846 max. amp 
Demand ( RMS, during 
conduction)*  200 max. 600 max. amp 

Average ( Averaged over any 
interval of 27.8 seconds 
maximum)*   9 max. 4.86 max. amp 

Fault, for duration of 0.15 
second maximum  1680 max. 1680 max. amp 

RATING I-B 

Column Column 
lb 26 

SUPPLY VOLTAGE ( RMS)  600 max. 600 max. volts 
DEMAND POWER ( During conduction) 50 max. 150 max. kva 
DUTYe'd   24 max. 4.32 max. 
ANODE CURRENT ( Per tube): 

Peak  118 max. 354 max. amp 
Demand ( RMS, during 

conduction)*  83 max. 250 max. amp 
Average ( Averaged over any 

interval of 11.6 seconds 
maximum)*   9 max. 4.86 max. amp 

Fault, for duration of 0.15 
second maximum  700 max. 700 max. amp 

Ratings II-AandII-BApplytoOperationwith 
a Clamp-Temperature Range of 100 to 500 C 

RATING II-A 

Column Column 
26 26 

SUPPLY VOLTAGE ( RMS)  250 max. 250 max. volts 
DEMAND POWER ( During conduction)   100 max. 300 max. kva 
DUTYcOl 12  4 max. 2.24 max. 
ANODE CURRENT ( Per tube): 

Peak  564 max. 1692 max. amp 
Demand ( RMS, during 

conduction)*  400 max. 1200 max. amp 
Average ( Averaged over any 

interval of 2.2 seconds 
maximum)* 22  4 max. 12.1 max. amp II, 

Fault, for duration of 0.15 
second maximum  3360 max. 3360 max. amp 

RATING II-B 

Column Column 
26 2b 

SUPPLY VOLTAGE ( RMS)  600 max. 600 max. volts e 
DEMAND POWER ( During conduction)   100 max. 300 max. kva 
DUTYe.d   30 max. 5.4 max. 

• 

• 

• 

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

ANODE CURRENT ( Per tube): 
Peak  236 max. 708 max. amp 
Demand ( RMS, during 
conduction)'  167 max. 500 max. amp 

Average ( Averaged over any 
interval of 9.2 seconds 
maximum;*   22.4 max. 12.1 max. amp 

Fault, fo- duration of 0.15 
second maximum  1400 max. 1400 max. amp 

RESISTANCE-WELDING CAPACITOR-DISCHARGE SERVICE 

Maximum Ratings, Absolute-Naximum -Jalues: 

RATING I 

CLAMP TEMPERATURE   70 max. 40 max. °C 
NUMBER OF DISCHARGES 

PER SECOND  60 max. 60 max. 
PEAK ANODE VOLTAGE: 

Forward   300) max. 3000 max. volts 
Inverse   3000 max. 3000 max. volts 

ANODE CURRENT: 
Peak  500 max. 500 max. amp 
Average S  3 max. 15 max. amp 
Averaging time- interval.   3:3 max. 0.66 max. sec 

DURATION OF CA1HODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

RATING II 

CLAMP TEMPERATURE . . . . . . . . 60 max. 40 max. °C 
NUMBER OF DISCHARGES PER SECOND. . 60 max. 60 max. 
PEAK ANODE VOLTAGE: 

Forward   6000 max. 6000 max. volts 
Inverse   3000 max. 3000 max. volts 

ANODE CURRENT: 
Peak  500 max. 500 max. amp 
Averages 2  5 max. 8 max. amp 
Averaging time- interval. 4 max. 1.25 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

IGNITOR 

Maximum Ratings, Absolute-Maxtmum Values: 

• PEAK IGNITOR VOLTAGE: 
Positive  900 max. volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 

• 
Average ( Averaged over any 

interval of 5 seconds maximum) 
RMS   

1 max. amp 
10 max. amp 

.4- Indicates a change. 

I> RADIO CORPORATION OF AMERICA 
Electron Tuba Division Harrison. N. J. 

DATA 2 
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▪ ROS Voltage, current, and demand kva are on the basis of full-cycle 
conduction ( no phase delay) regardless of whether or not phase control 
is used. 

C 

d 

• 

Column 1 represents operation at maximum average anode current; Column 
2 represents operation at maximum demand power. 

Defined as ( cycles " on')/(cycles .on . , cycles off') during the 
specified averaging time. 

For supply voltages between 250 volts and 600 volts, duty is propor-
tional to supply voltage. For supply voltages lower than 250 volts. 
the values for 250 volts apply. 

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 volts, the values for 250 
volts apply. 

With the use of log- log paper, straight-line interpolation between 
tabulated pointsmay be used to obtain average-anode-current and maximum-
averaging-time ratings at clamp temperatures between the two tabulated 
values. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 
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e 

• 
If 

9T-6 

MAX. 

MAX. 

Sr 2 
2"±t 

2 SEE NOTE 

f  
 t 

'MAX I "MIN 
10 • 4 • 

IGNITOR TERMINAL 
.250±.010" DIA. 

rr-1”1..tAX. 
13' 
—  DIA. HOLE OR SLOT WIDTH 

32 AT MFR'S OPTION 

—ANODE TERMINAL 

I" 
1-2 MAX. DIA. 

2 ç ' MAX. DIA. 

1«.--FLANGE AT MFR'S 
OPTION 

2.130' 
±.010" 
DIA. 

— 4— 
EXHAUST TUBE 

92C5-10843 

NOTE: CATHODE TERMINAL AND CLAMP-COOLED APEA. 

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

Resistance-Welding-Control Service 
TWO TUBES CONNECTED IN INVERSE PARALLEL, 
CLAMP TEMPERATURE ( C) = 10 TO 50 

CURVE 
RMS 

ANODE 
SUPPLY 
VOLTS 

MAXIMUM 
AVERAGING 
TIME— 
SECONDS 

A 250 
500 
600 

22 

9.12 

R
M
S
 
D
E
M
A
N
D
 
A
M
P
E
R
E
S
 
I
N
 
L
O
A
D
 

4 

2 

1000 

A 
CONDUCTION TIME (SECONDS)=0.5 

4 

2 

6 

10 
2 4 6 6 2 

e 
DUTY— PER CENT 

4 6 11 

92CM-10840R1 

  ea 
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RATING CHART 2 

Resistance-Welding-Control Service 
D
E
M
A
N
D
—
 K
V
A
 

1,5 
Pa
 

t
.
 
•
 
•
 
g
 

OU
 
•
 
 

TWO TUBES CONNECTED IN INVERSE PARALLEL. , 
CLAMP TEMPERATURE ( C)I0 TO 50 I 
RMS ANODE SUPPLY vou-s= 250 TO 600 

N 
I 

I 

I 

I 

I 

I 

I 

I 
l 

2 4 6 6 10 2 

AVERAGE ANODE AMPERES 

92 CS- 10842RI 
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IGNITRON 

WATER—COOLED, STEEL—JACKETED, MERCURY—POOL—CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For reststonce-welotne control 

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 

Cr current  100 µsec 
Tube Voltage Drop: 

At peak anode current of 3400 amperes . . . 26 volts 
At peak a-lode current of 176 ampere:.  13 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maxieum Cverall Length ( Including 

flExible ; ead)  23-1/4" 
Maxinum Radius { Including water connections)   2-7/8" 
Weight  3.6 lbs 
Terminal Coinections (See Dimensional Outline): 

P- Anode I- Ignitor 
Terminal Terminal 
(Flexible (Within 
lead) jacket 

K- Cathode :skirt at 
Terminal • eathode 
(Bar oppo- end) 
site anode 
terminal) 

Cooling: 
Type  

Minimum inlet water temperature   10 
Maximum outle: water temperature  40 
Minimum water flow 1 
Maximum water-temperature rise  
Maximum pressure drop   2.f, 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute—Naximum Values: 

For zero phase— control angle and 

frequenc:es from 50 to 60 cVs 

RATING I 

PEAK ANODE VOLTAGE: 
Forward  
Inverse 

Water 
oc 

°C 

psi 

500 max. volts 
500 max. volts 

4-59 TENTATiVE DATA 1 ELECTRON TUBE DIVISION 
.010 C0110.I/ON or ... ICA MAMMY. 1E.SIV 



S3I 
5551-A 

IGNITRON 

ANODE CURRENT: 
Peak   
Average ( Averaged over any interval 

of 6 seconds maximum)   

700 max. amp 

40 max. amp 

Fault, for duration of 0.15 sec-
ond maximum  8750 max. amp 

RATING II 

PEAK ANODE VOLTAGE: 
Forward  
Inverse  

ANODE CURRENT: 
Peak   
Average ( Averaged over any 

interval of 10 sec-
onds maximum)  

Average ( Averaged over any 
interval of 0.2 sec-
ond maximum)   

Fault, for duration of 0.15 
second maximum   

1200 max. 1200 max. volts 
1200 max. 1200 max. volts 

135 max. 600 max. amp 

22.5 max. 5 max. amp 

22.5 max. 100 max. amp 

7500 max. 7500 max. amp 

RATING III 

PEAK ANODE VOLTAGE: 
Forward  1500 max. 1500 max. volts 
Inverse  1500 max. 1500 max. volts 

ANODE CURRENT: 
Peak   108 max. 480 max. amp 
Average ( Averaged over any 

interval of 10 sec-
onds maximum)  18 max. 4 max. amp 

Average ( Averaged over any 
interval of 0.2 sec-
ond maximum)   18 max. 80 max. amp 

Fault, for duration of 0.15 
second maximum   6000 max. 6000 max. amp 

RESISTANCE-WELDING-CONTROL SERVICE. 

Two Tubes sn Inverse—Parallel C:rcutt 

Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 6o cps 

Ratings I-A and I-ElApply to Operation Either Ill With-

out Water-Saving Thermostat, or 121 With Water-
Saving Thermostat Shunted by Auxiliary Contactor 

RATING I- A 

SUPPLY VOLTAGE ( PMS)   250 max. 250 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 max. kva 

6 . See next page. 

4-59 ELECTRON MUSE DIVISION TENTATIVE DATA 1 
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IGNITRON 

DUTY•t   
ANODE CURRENT 1Per tube): 

Peak   
Demand ( RMS, during con-
ductionl# 

Average ( Averaged over any 
interva of 18 sec-
onds maximum)# 

Fault, for duration of 0.15 
second maximum   

15 max. 2.8 max. 

1130 max. 3400 max. 

800 max. 2400 max. amp 

amp 

56 max. 30.2 max. amp 

6720 max. 6720 max. amp 

RATING I-B 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During cor'-

duct ion)   200 max. 600 max. kva 
DUTYet   37 max. 6.7 max. 
ANODE CURRENT ( Per tube): 

Peak   466 max. 1410 max. amp 
Demand ( RMS, during con-

duct ion  333 max. 1000 max. amp 
Average ( Averaged over any 

interval of 7.5 sec-
onds maximum)#   56 max. 30.2 max. amp 

Fault, for duration of 0.15 
second maximum   2800 max. 2800 max. amp 

Ratings II—A and II-8 Apply to Operation with Water— 

Saving Thermostat Not Shunted by Auxiliary Contac'or 

RATING II-A 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 max. kva 
DUTYet   9.7 max. 1.9 max. 
ANODE CURRENT ( Per tube): 

Peak   1130 max. 3400 max. amp 
Demand ( RMS, during con-

duct ion)   800 max. 2400 max. amp 
Average ( Averaged ove- any 

interval of 25.6 sec-
onds maximum) #   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   5720 max. 6720 max. amp 

RATING II-B 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 max. kva 
DUTY4f   23 max. 4.7 max. 

see next page. 
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IGNITRON 

ANODE CURRENT ( Per tube): 
Peak   466 max. 1410 max. amp 
Demand ( RMS, during con-

duction) ,  333 max. 1000 max. amp 
Average ( Averaged over any 

interval of 10.7 sec-
onds maximum)#   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   925 max. 2800 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)  1 max. amp 
RM5  10 max. amp 

RM! voltage, current, and demand kva are on the basis of full -cycle 
conduction ( no phase delay) regardless of whether or not phase control 
is used. 

Deeined as ( cycles . on)/(cycles Son . O cycles ' off) during the 
specified averaging time. 

For supply voltages between 250 volts and 600 volts, duty is propor-
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

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 volts, the values for 250 
volts apply. 

OPERATING CONSIDERATIONS 

The 5551-AisequiPPed for mounting a thermostatic control 
with a mounting plate calibrated either for controlling the 
flow of cooling 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 ignitrons, 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 normally open 

contacts, is calibrated to close a circuit energizing a 
solenoid valve in the water-supply line and thus permit 
water flow to start when the temperature of the thermostat 

mounting plate exceeds approximately 35 ° C. Because of the 

lag between the heating of the ignitron envelope and the 

functioning of the water-saving thermostat to start water 

flow through the water jackets, the ignitron may overheat 

before the flow of cooling water starts. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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IGNITRON 

Such overheating can be prevented by the ese of an 

auxiliary contactor shunted across the contacts of the 

water—saving thermostat and actuated by the welding—control 

switch. Tie contactor causes the solenoid valve in the 

wate ,—supply line to open as soon as welding current flows. 

If the water—saving thermostat is not shunted by an 

auxiliary contactor, it will be necessary to use a lower 

value of maximum average current than that which is specified 

when the auxiliary contactor Is employed. The lower aver— 

age current value is achieved by increasing the maximum 

avertging time and decreasing the maximum duty. Although 

the same maximum conduction time is permitted far both of 

these operating conditions, the use of the water— saving 

thermostat alone, without the auxiliary contactor requires 

a longer interval between successive welds than when the 
therTostat is shunted by the contactor. 

When a protectIve thermostat Is used, it should be mount— 

ed on an ignitron from which the cooling water discharges 
into the drain. The protective thermostat is calibrated to 

open aset of normally closed contacts at a jacket temperature 

of approximately 520 C. The opening cf these contacts causes 

a protective device to function. This device may Ire a relay 

opening the ignitor firing controls, or preferably, a circuit 
breaker which removes power from the ignitrons. 

Care must be taken to insure that thewaterjacketof each 

ignitron is completely filled before power is applied. 

Tube operation with a partially filled water jacket may 

cause abnormal heating of the tube envelope, with resultant 
arc—back which impairs tube life. It Is also necessary to 

arrange the cooling system so as to prevent any draining of 

the water jtckets when the flow of water ceases. 

4-59 TENTATIVE DATA 3 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



5551-A 

IGNITRON 

NOTE I 

.k MAX. - 
" 
MAX.-1 --.1 r_," MAX. 
f 2 r_ 

---..._  13" I " MAX. 3i in DIA. HOLE 

NOTE 2 

WATER H " 
OUTLET 

±" PIPE 

I"Mt IN. 

IGNITOR 
TERMINAL 
.250. 2.010" 

7" DIA. 
, 

± ef 

I 1 22"MIN. __i_ 

331 17. r6 1 t3 

1 -F/ 

I' I" . 

t 

2 HOLES-,  

r6 in DIA. 
.200" 
tOb0" MIN. 

ANODE 
TERMINAL 

rt- If MAX. DIA. 

2 
MIN. 

I371-1" MAX. DIA. 

I " 
2 ?6 " t  MAX. 

ON CENTERS 

r210" .1.010" 

--f 

TER INLET 2f 
"PIPE I " 

t 

NOTE 2 t 

30'f 10* et I" 

1 

22ii 

± 

13" 
MAX. 

'-NOTE I 

—MOUNTING PLATE 
FOR THERMOSTAT 

—EXHAUST -TUBE 
PINCHOFF 

1.1 \ 9011 110* 901't 

\\.  
8 

i"MAX. I"MAX. 
92CM-9559 

NOTE I: MAY BE SLOTTED. 

NOTE 2: DASHED POSITION MANUFACTURER'S OPTION. 
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RATING CHARTS 

FREQUENCY-CHANGER-WELDER SERVICE 
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CURVE 

PEAK ANODE 
VOLTS 

MAXIMUM 
AVERAGING 

FORWARD OR 
INVERSE 

TIME— 
SECONDS 

A 1200 10 
B 1500 10 

QS-SECOND WELDING TIME 
A 

1E/ / 

_ 
/ 

\ 10- 
WELDING 
i 

SECONDS 

TIMEI i 

10 
AVERAGE ANODE AMPERES 

3 4 5 6 leg 
100 

92CS- 9695 

RESISTANCE-WELDING-CONTROL SERVIC 
TWO TUBES CONNECTED IN INVERSE 
RMS ANODE-SUPPLY VOLTS= 
CURVE A: NO WATER- SAVING 

THERMOSTAT SHUNTED 
CURVE B: WATER- SAV NG THERMOSTAT 

CONTACTOR. 

PARALLEL. 
250 TO 600 
THERMOSTAT, OR WATER- SAVING 

BY AUX.LIARY CONTACTOR. 
WITHOUT AUXILIARY 
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RATING CHART 
T E—WELDING— CONTROL SERVICE 

PARALLEL TWO TUBES CONNECTED IN INVERSE 
NO WATER- SAVING THERMOSTAT, OR WATER 

SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR. 

PROTECTIVE THERMOSTAT OPTIONAL. 

RMS MAXIMUM 

CURVE 
ANODE- 
SUPPLY 

AVERAGING 
TIME— 

VOLTS SECONDS 

A 250 18 
B 
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600 
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CONDUCTION TIME= 0.5 SECOND 
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DUTY— PER CENT 

ELECTRON TUBE DIVISION 
COIWORATION Of MacA, 11.01,150N, NEW ..5e. 

92CM-9696 

100 



• 

5551-A 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WA— ER— SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

CURVE 

A 

RMS 
ANODE— 
SUPPLY 
VOLTS 

250 
500 
600 

MAXIMUM 
AVERAGING 
TIME— 
SECONDS 

25.6 
12.B 
10.7 

4 

3 

2 

A 

CONDUCTION TIME = 0.5 SECOND 

1000 
9 

3 

9 

7 
6 

4 

3 

2 

10 
2 3 4 5 6 7 9 

10 
DUTY — PER CENT 

2 3 • 5 6 7 lb 9 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF ANERICA. NARTIMON, TIFW MSC( 

92CM - 9692 

100 





5552-A 
IGNITRON 

WATER—COOLED, STEEL—JACKETED, MERCURY—POOL—CATHODE 

TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

Por reststance—weldinÉ control 

GENERAL DATA 

Electrical: 

Cathode Excitation   Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Exritation: 

Peak ignitor voltage required to fire. . . 200 volts 
Peak ignitor current required to fire. .   30 anlP 
Starting time at required voltage 

or current   100 µsec 
Tube Voltage Drop: 

At peak anode current of 6800 amperes. . . 28 volts 
At peak anode current of 440 amperes . . . 14 volts 

Mechanical: 

Operating Position   Vertical, flexible lead up 
Maximum Overall Length ( Including 

flexible lead  27-1/4" 
Maximum Radius ( Including water connections)   3-5/8" 
Weight   8 lbs 
Terminal Connections (See Dtmenstonal Outltne): 

P- Anode I- Ignitor 
Terminal Terminal 
(Flexible (Within 
lead) ..acket 

(-Cathode skirt at 
Terminal • catnode 
(Bar oppo- end) 
site anode 
termival) 

Cooling: 
Tyoe  Water 
Minimum inlet water temperature  10 °C 
Ma«imum o.itlet water temperature   40 oc 
Mirimum water flow   1.5 gPm 
Maximum water-temperature rise   6 oc 
Maximum pressure drop  6 psi 

INTERMITTENT RECTIFIER SERVICE 

Maximum Ratings, Absolute—Maximum Values: 

For zero phase—control angle and 
frequencies from 25 to 6o cPs 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max. volts 

4-59 TENTATIVE DATA 1 
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IGNITRON 

ANODE CURRENT: 
Peak   1600 max. amp 
Average ( Averaged over any interval of 

6 seconds maximum) 100 max. amp 
Fault, for duration of 0.15 sec-

ond maximum  6000 max. amp 

RESISTANCE-MELDING-CONTROL SERVICE. 

Two Tubes In Inverse- Parallel C:rcust 

Maximum Ratings, Absolute-Naxtmum Values: 

For frequenctes from 25 to 6o cps 

Ratings 1-Aand1-8Apply to Operation Either Ill With-
out Water- Saving Thermostat, or ( 21 With Water-

Saving Thermostat Shunted by Auxiliary Contactor 

RATING I- A 
Column Column 

1. 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During con-

duction)   400 max. 1200 max. kva 
Durrit   19 max. 3.5 max. 
ANODE CURRENT ( Per tube): 

Peak   2260 max. 6800 max. amp 
Demand ( RMS, during con-

duct ion(   1600 max. 4800 max. amp 
Average ( Averaged over any 

interval of 14 sec-
onds maximum) #   140 max. 75.6 max. amp 

Fault, for duration of 
0.15 second maximum. 13450 max. 13450 max. amp 

RATING I-B 
Column Column 
10 2' 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   400 max. 1200 max. kva 
DUTY#f   47 max. 8.5 max. 
ANODE CURRENT ( Per tube): 

Peak   945 max. 2830 max. amp 
Demand ( RMS,during con-
duction)*  666 max. 2000 max. amp 

Average ( Averaged over any 
interval of 5.8 sec-
onds maximum)*   140 max. 75.6 max. amp 

Fallt, for duration of 
0.15 second maximum. . . 5600 max. 5600 max. amp 

See next page. 
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IGNITRON 

Ratings II—A and II-8 Apply to Operation with Water— 

Saving Thermostat Not Shunted by Auxiliary Contactor 

RATING II -A 

Column Column 

1. 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND PONER ( During con-

duction)   400 max. 1200 max. kva 
DUTY' I   11 max. 2 max. 
ANODE CURRENT ( Per tube): 

Peak   2260 max. 6800 max. amp 
Demand ( RMS, during 

conduction) e   1600 max. 4800 max. amp 
Average ( Averaged over any 

interval of 23.5 sec-
onds maximumpl/   80 max. 43 max. amp 

Faut, for duration of 
0.15 second maximum. 13450 max. 13450 max. amp 

RATING II- B 
Column Column 

1. 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   400 max. 1200 max. kva 
DUTYAt   26 max. 4.8 max. 
ANODE CURRENT ( Per tube): 

Peax   945 max. 2830 max. amp 
Demand ( RMS, during 

conduction( 0   666 max. 2000 max. amp 
Average ( Averaged over any 

interval of 10 sec-
onds maximum)01/   80 max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. . . 5600 max. 5600 max. amp 

IGNITOR 

Maximum Ratings, Absolute-Naximum Values: 

PEAK IGNITOR VOLTAGE: 
Po!;itive   Equal to anode volts 
Negative   5 max. volts 

IGNI -OR CURRENT: 
Peak   100 max. amp 
Average ( Averaged over any interval 

of 5 seconds maximum)  1 max. amp 
RMS  10 max. amp 

See next page. 
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IGNITRON 

e RMS voltage, current, and demand kva are on the basis of full—cycle 
conduction ( no phase delay) regardless of whether or not phase control 
is used. 

• Defined as ( cycles " on')/(cycles 0n a cycles ' off') during the 
• specified averaging time. 

I For supply voltages between 250 volts and 600 volts, duty is proportion— 
al to supply voltage. For supply voltages lower than 250 volts, the 
values for 250 volts apply. 

• For supply voltages between 250 volts and 600 volts, demand anode 
c6rrent and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 
250 volts apply. 

a Column 1 represents operation at maximum average anode current; 
Column 2 represents operation at maximum demand current. 

OPERATING CONSIDERATIONS 
for the 5552-A are the same as 
those shown for Type 555I-A 
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IGNITRON 
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5552-A 

IGNITRON 

BOTTOM VIEW 

.200i .060' 

MAX. DIA. 

EXHAUST-TUBE 
MNCHOFF 

I MAX 

DETAIL I Î MAX 

1--

T c". 
HOLES 

CATHOCE TERMINAL 

90° 

Ifr 

MOUNTING PLATE 
FOR THERMOSTAT 

F6 

TE 2 

NOTE MAY BE SLOTTED. 
ROTE 2: DASHED POSITION AT MANUFACTURER'S OPTION. 

4-59 CE-9772R1B 

RATING CHART 
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. 
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5552-A 

RATING CHART 
RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL, 
NO WATER- SAVING THERMOSTAT, OR WATER-

SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR 

PROTECTIVE THERMOSTAT OPTIONAL. 
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5552-A 
RATING CHART 

RESISTANCE-WELDING - CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 

WATER - SAVING THERMOSTAT WITHOUT 
AUXILIARY CONTACTOR. 

PROTECTIVE THERMOSTAT OPTIONAL. 

RUS MAXIMUM 
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5553-B 
IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVINLi MOUNTING PLATE FOP THERMOSTATIC CONTROL 

For reststance-weldtng control 

GENERAL DATA 

Electrical: 

Cathcde Excitat,on Cyclic 
Catncde-Soot Starting  Ry Ignitor 
Minirum Requirements for Cathode E:citation: 

Peek ignitor voltage required to fire . . . . 200 volts 
Pesk ignitor current required to fire . . . . 30 amp 
Starting time at required voltage or current. 1JO µsec 

Tube Voltage Drop: 
At peak apode 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 ( Including 

flexible leadi  31-3/8" 
Maximum Rad us ' Including water coanections). . . . t-11/16" 
Weight  21 lbs 
Terminal Connections (See Dimenstonol Outline): 

P- Anode I-Ign,tor 
Termilal Terminal 
(Flexible )ethin 
lead) jacket 

K- Cathode skirt at 
Terminal • za:hode 
(Bar °Poo- end) 
site anode 
terminal) 

Cooling: 

Type  Water 
Minimum inlet water temperature   10 °C 
Maximum outlet water temperature  40 oc 
Minimum water flow  3 gPm 
Maximum water-temperature- rise ... .. 9 oc 
Maximum pressure drop   5.1 psi 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute-NaxImum Values: 
For zero phase-contro‘ allele and frequencies 

from 50 to Ee cVs 

RATING I 

PEAK ANODE VOLTAGE: 
Forward   600 max. 600 max. volts 
Inverse   600 max. 600 ras, volts 

4-59 E ELECTRON TUBE DIVISION TENTATIV DATA 1 
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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—MELDING—CONTROL SERVICE. 

Two Tubes in Inverse—Parallel Circuit 

Maximum Ratings, Absolute—Maximum Values: 

For frequencies from 25 to 6o cPs 

Ratings I-Aand I-8 Apply to Operation Either II With-

out Water- Saving Thermostat, or ( 2) With Water-

Saving Thermostat Shunted by Auxiliary Contactor 

RATING I-A 
Column o Column 2' 

SUPPLY VOLTAGE ( RMS)  250 max. 250 max. volts 
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IGNITRON 

Column Column 
1" 2" 

DEMAND POWER ( During 
conluction)   800 max. 2400 max. kva 

DUTY6T  24.6 max. 4.4 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 11 sec-
onds maximum)*  355 max. 192 max. amp 

Fault, for duration of 0.15 
second maximum  27000 max. 27000 max. amp 

RATING I- B 

Column Column 
2" 

SUPPLY VOLTAGE IRMS)  600 max. 600 max. volts 
DEMAND POWER ( During 
corpction)   800 max. 2400 max. kva 

DUTY.T  59 max. 10.7 max. 
ANODE CURRENT ( Per tube): 

Pea.< 1E90 max. 5660 max. amp 
Demand ( RMS, during 

conduction)* 1330 max. 4000 max. amp 
Average ( Averaged over any 

interval of 4.6 sec-
onds maximum)* 1.'55 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 hy Auxiliary Contactor 

RATING II- A 

Column Column 
2' 

SUPPLY VOLTAGE (RMS) '50 max. 250 max. voltp 
DEMAND POWER ( During 

coquctior)   800 max. 2400 max. kva 
DUTY 1.2 max. 2.2 max. 
ANODE CURRENT ( Per tube): 

Peak 
Demand ( WS, during 

cDnduction)* 300 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 neximum  27C,00 max. 27000 max. amp 

....f...4 . See flex: page. 

4-59 

430 max. 13600 max. amp 
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IGNITRON 

SUPPLY VOLTAGE ( RMS) 
DEMAND POWER ( During 

conduct ion(   
DUTY .T  
ANODE CURRENT ( Per tube): 

Peak  1890 max. 5660 max. amp 
Demand ( RMS, during 

conduction)W  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 

RATING II- 13 

Column Column 
1* 

600 max. 600 max. volts 

800 max. 2400 max. kva 
29 max. 5.3 max. 

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)   1 max. amp 
RMS   10 max. amp 

e Ras voltage, current, and demand kva are on the basis of full—cycle 
conduction ( no phase delay) regardless of whether or not phase control 

is used. 

• Defined as ( cycles fon . )/(cycles . onf cycles ' off.) during the 
• specified averaging time. 

I For supply vol tages between 250 volts and 600 volts. duty is propor-
tilnal to supply 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 
vo.tage. For supply voltages lower than 250 volts, the values for 250 
vo -ts apply. 

OPERATING CONSIDERATIONS 
for the 5553-8 are the same as 
those shown for Type 555I-A 
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IGNITRON 
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5553-B 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
NO WATER- SAVING THERMOSTAT, OR WATER-

SAVING THERMOSTAT SHUNTED BY 
AUXI LIARY CONTACTOR. 

PROTECTIVE THERMOSTAT OPTIONAL. 

RMS 
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SUPPLY 
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SECONDS 

A 250 II 
B 
C 

500 
600 

9.2 
4.6 

D
E
M
A
N
D
 
A
M
P
E
R
E
S
 
(
R
M
S
)
 
IN
 
L
O
A
D
 

10000 

89 

7 

A 

5 

4 

2 

1000 

B 

7 

CONDUCTION TIME =0.5 SECOND 

a 

100 
2 3 4 5 6 7 6 9 2 3 4 5 6 7 13 9 

10 100 
DUTY—PERCENT 

ELECTRON TUBE DIVISION 
luoa ccaeoutioN OF AMOK, IIAIIIOOM. MEW MOO 

92CM-9822 



5553-8 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 
i L 

I i 
TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER- SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

CURVE 
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ANODE - 
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5553-B 
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 THERMOSTA -T WITHOUT 
AUXILIARY CONTACTOR. 
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FREQUENCY-CHANGER WELDER SERVICE 
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5557 

MERCURY-VAPOR THYRATRON 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Mtn. Av. Max. 

Voltage  2.38 2.5 2.62 ac or dc volts 
Current at 2.5 volts   - 5.0 5.5  amp 
Minimum heating time prior to 

tube ccnduction  5 sec 
Direct Interelectrode CapacitanceE ( Approx.): ° 

Grid to anode  2.5 µµf 
Grrd to cathode  7 mµf 

Ionization Time ( Approx  )   10 µsec 
Deionizaticn Time ( Approx  )   1000 µsec 
Anode Voltage Drop ( Approx.)   16 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length     6-1/8" 
Seated Length  5-1/4" ± 1/4" 
Maximum Diameter   2-1/16" 
Weignt ( Approx.)   3 oz 
Bulb   ST16 
Cap  Medium ( JETEC No.C1-5) 
Base   Medium-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-10) 
Basing Designatior for BOTTOM VIEW   3G 

Pin 1 - Filament 
Pin 2- No Connec-

tion 

Pin 3- Grid 
Pin 4 - Filament 
Cap- Anode 

Temperature Control: 
Beating—When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature above 

the ambient temperature will not bring the con-
densed-mercury temperatureupto the minimum value 

of the operating ranges specified under Maximum 

Rattngs, some form of heat-conserving enclosure 

or auxiliary heater w, Il be required. 

Cooling—When the operat;ng conditions are such that the 

maximum value of the operating condensed-mercury 

temperature is exceeded, provision should be made 

for forced-air cooling sufficient to prevent ex-

ceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature ( APProx.): . 
No load  17.5 

O Without external shield. 

• With Clement volts = 2.38 and no heut—censerving enclosure. 

OC 
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5557 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

For anode-subbly frequency of 6o cPs 

Operating Condensed-Mercury-

Temperature Range 

40° to 90° C 40° to 80° C 40° to 60° C 

PEAK ANODE VOLTAGE: 
Forward  1250 max. 2500 max. 5000 max. volts 
Inverse  1250 max. 5000 max. 10000 max. volts 

GRID VOLTAGE: 
Peak orDC, before 

tube conduction. -500 max. -500 max. -500 max. volts 
Averagee, during 

tube conduction. -10 max. -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   3 max. 2 max. 1 max. amp 
Average#   1 max. 0.5 max. 0.25 max. amp 
Fault, forduration 
of0.1second 
maximum  40 max. 40 max. 40 max. amp 

GRID CURRENT: 
Averages, positive 

with anode 
Positive . . . . 0.05 max. 0.05 max. 0.05 max. amp 

• Averaged over one conducting period. 

fAveraged over any interval of 15 seconds maximum. 

e Averaged over period of grid conduction. 

DIMENSIONAL OUTLINE 
for Type 5557 is the same as that shown for Type 3C23 

-.Indicates a change. 
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5557 
RATE OF RISE 

OF CONDENSED-MERCURY TEMPERATURE 
r 

Ef . 2.38 VOLTS 
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5557 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
4=2.5 VOLTS ACt 5.7o 
CIRCUIT RETURNS TO FILAMENT TRANSFORMER 
CENTER-TAP. 

FILAMENT VOLTAGE AT PIN 1 IS (4) WHEN ANODE 
VOLTAGE IS (+). 

THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 
INDIVIDUAL TUBES. 

GRID RESISTOR (OHMS)= 000 
CONDENSED- MERCURY-TEMPERATURE RANGE = 40 TO 130.0 
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5557 

AVERAGE GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 

1111111 1 
Ef = 2.5 VOLTS AC 

RETURNS TO FILAMENT -CIRCUIT 
TRANSFORMER CENTER-TAP. 

RESISTOR (OHMS) . 0 
I 240 

220 

200 

180 

160 

u) 
140 la 

œ 
41 
a 

2 
< 

120 j 
_i 
1 

O 
2 rO0 0 
u 
0 

80 

60 

40 

20 

0 

-20 

_GRID 
CONDENSED -MERCURY TEMPERATURE (°C)= 40 

I 

I 

I 

l 
I 

I 
DC ANODE MP.= 0 25 

050 ,- 

r 
____ 

-12 -10 -e -6 -4 -2 
DC GRID VOLTS 

TUBE DIVISION 
11..0 COIPOILATION Of MIRKA. 14.111150N. WV/ MIN 

O 

92CM-9302T 





5559 
THYRATRON 

MERCURY-VAPOR TRIODE 

vol ts 
.fflp 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Vol tage  5.0 
Current  4.5 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . 5   mi nutes 
Di rect I nterel ect rode Capacitances ; Approx. ): 
Grid to Anode  2.5 milf 
Gric to Cathode  10   Pµf 

Ionization Time ( Approx.). 10 µsec 
Deionization Time ( Approx.) 1000   µsec 
Anode Voltage Drop ( Approx.) 16   volts 
Grid-No.1 Control Ratio ( Approx.) with grid-No. I 

resistor ImegohmsI = 0 . . . . . . . .   220 

Mechanical: 

Mount, ng Position  Vertical, Ba•ie Down 
Overa 1 Length   7" i 1/4" 
Seated Length  6-3/8" t 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap  Medi um 
Ease   Medi um-Shel I Smal 1 4-Pin, Bayonet 

Bas ng Designation for BOTTOM VIEW   4BL 

Pin 1- Heater 

Pin 2- Cathode; 
Circuit 
Returns 

Values: Maximum Ratings, Aêsolute 

PEAK ANODE VOLTAGE: 
Forward  

Pin 3- Grid 

Pin 4- Heater, 
Cathode 

Cap- Anode 

1000 max. volts 
Inverse  1000 max. vol ts 

GRID VOLTAGE: 
Before Conduct ion  -500 max. vol ts 
During Conduct ion  -10 max. vol ts 

CATHODE CURRENT: 
Pe à   15 max. amp 
Average"  2.5 max. an 
Fault, fo , 0.1 sec. maximum  200 max. amp 

GRID CURRENT: 
Average''  +0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE&   +40 to +BO °C 

OPERATING FREQUENCY  150 max. cps 

** Av -raged over any interval of is sec. max. 

à Recommended operating temperature is 0 0 C. 

ndicates a change. 
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MARCh 1, 1951 TURDEPARTMENT 
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5559 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 
RANGE 

% 'Pl‘.°LN;; 
INITIAL 
TueCS. 
ACTERISTICS 
GRID 
CORD- 

5559 
is 

RESISTOR 

wA ON-

FOR 

a LIFE 
AS WELL 

MERCURY 

cCedia 

.%Ir 
VARIATIONS 

DUC 

TONS volERE 

Pr..CffiCNGE g'jLtRITErS 
OF INCenDUAL 

AS CHANGE IN 
TO NEATER PHASCRG 

(ONUS» 0 
TERIPEPIATuRE 

CHAR-

• Aat 

04CTING 

RlcAL 

/ 

CONDUCT NIS 

0 

- -4 -4 -2 
DC GRID VOLTS 

9204-070411 

000„ 

.0” 

too 

400 
O 

200 ¡it 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 5559 
E ,. : 5 VOLTS AC 
CIRCurr RETURNS TO PIN N• 2 
GRO RES,STOR,ONA.5).0 
-ONDENDED-ME.UI hip PERAT -DO% 

ANODE ALIP=I TS p4DC 

25 

-10 -6 -6 -4 -2 0 +2 +4 +6 
DC GRID VOLTS 

92CM-75621 

MARCH 1, 1951 ME DEPARTMENT CE-670411-7562T 
RADIO CORPORATION Of MIRKA. HARRISON. N1W 



5559 

THYRATRON 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN HEATER PHASING 

TYPE 5559 E,. 5 VOLTS AC 
CONDENSED-mERCURY TEmPERATURE.40.0 
GRID RESISTOR (0.45).0 

CUen PgtetEÉre iNeF 

... IRO* PIN NA 2 
-- PIN N•2 

,. • SETWEEN HEATER VOLTAGE AT 
P N RAI ANO ANOOE VOLTAGE 

S 

\\ 

\ 
% 

Y 

\\\ \ ‘ « 

-6 -4 -4 -2 0 42 
DE GRID VOLTS 

92CM-7561T 

000 

800 

TEMP- RISE CHARACTERISTIC 

400 FC 
e 

1 
200 ' 

TYPE 5559 
475 VOLTS AC 

CATHODE AMPERES 0 

10 20 30 40 
HEATING TIME - MINUTES 

92CM-7559T 

MARCH 1, 1951 CE-75611-75591 
TUBE DEPARTMENT 

FASIO COHOIATION OF MAFFICA. HAMM, NEW »MY 



5560 

THYRATRON 
MERCURY-VAPOR TETRODE 

volts 
 amp 

DATA 

Electrical: 

Heater, for Jnipotential Cathode: 
Voltage  5.5° 5.0 
Current  5.0° 4.5 

Cathode: 
Minimum Heating Time, orior 

to tube conduction . . . 5   minutes 
Direct Interelectrode Capacitances(Approx.): 
Grid No.1 to Anode  0 2  µµf 
Grid No.1 to Cathode  4 4  muf 

Ionization rime ( Approx.). . 10   µsec 
Deionization Time ( Approx.) 1000   µsec 
Anode Voltage Drop ( Approx.) 16   volts 
Grid-No.1 Control Ratio ( Approx.) with grid-No.I 

resistor (ohms) . 0; grid-No.I and grid-No.2 volts = C 170 
Grid-No.2 Control Ratio ( Approx.) with grid No.I 

resistor ( ohms) = 0; grid-No.I and grid-t&.2 volts = O . 300 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-11/16" t 1/4" 
Seated Length  7-1/16" t 1/4" 
Greatest Radius  2-1/4" 
Bulb   ST-23 
Caps ( Two)   Medium 
Base   Medium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CD 

Pin 1- Heater • Pin 4- Heater, 

Pin 2- Cathode; Cathode 
Circuit Top Cap- Anode 

Returns Side Cap- Grid No.1 
Pin 3- Grid No.2 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. volts 
Inverse. . . . . . . . .   1000 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Before CondUction  -300 max. volts 
During Conduction  -5 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Before Conduction  -1000 max. volts 
During Conduction  -10 max. volts 

CATHODE CURRENT: 
Peak   30 max. ° 15 max. amp 
Average" 0  5 max. ° 2.5 max. amp 
7.ault, for 0.1 sec. maximum  200 max. amp 

D See nest page. 4— Indicates a change. 

MARCH 1, 1951 
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5560 

THYRATRON 

GR I EINo. 2 CURRENT: 
Average'  0.25 max. amp 

GRID No. 1 CURRENT: 
Average". . . . . . . .   0.25 max. amp 

COND.—MERCURY TEMPERATURE RANGE'   +40 to +80 °C 
OPERATING FREQUENCY  150 max. cps 

o applI•s anon this tube is used for igniter firing. 

• Averaged over any Interval of 15 sec. max. 

Recommended operating temperature Is 40°C. 

MEDIUM 3DIA MAX. 
CAP 

SEE 
NOTE 

5ef 

ZONE WHERE 
CONDENSED- MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM- SHELL 
SMALL 4- PIN 
BAYONET BASE 

92C5- 6742R1 

NOTE 1 THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID-

N2 I CAP IS 45°25° FROM THE PLANE THROUGH THE TUBE 
Axis AND CENTER OF BAYONET PIN. GRID -Nol CAP IS ON 
SAME SIDE AS PIN N2 3. 

TEMPERATURE—RISE CHARACTERISTIC of the 5560 
is the same as that shown for Type 5559 

MARCH 1, 1951 TUBE DEPARTMENT 
1.10 COMIATION NAFIICA..111S011, NM ARM 

DATA 



5560 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 5560 
RANGE ès FOR CONDITIONS WHERE 
Ef . 5 VOLTS AC t3•4, GRID-N. 2 (SHIELD) 
VOLTS. 0: CIRCUIT RETURNS TO PIN N• 
2. THE RANGE INCLUDES INITIAL AND 
LIFE MUIATIONS OF INOIVIOUAL TURES, 
AS WELL AS CHANGE IN CHARACTERIS-
TICS DUE TO NEATER PHASING. 
GRO-to I RESISTOR (0.4145). 0 
COND.-MERCURY TEMPERATURE . 40•C 

CONDUCTING ,--

/ ' 

• or 

Oe 
' V or 

NON-
. CONOUCVNA) 

_L _1 
DC 01110-Nel VOLTS 

•20E-170571 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 
WITH CHANGE IN HEATER PHASING 

TYPE 5560 Er.5 VOLTS AC 
GRID- N•2 (SHIELD) vOLTS.0 
CONDENSED - INERCURY TEKWERATURE.41fC 
GRIO-Ni l RESISTOR ( OHMS). 0 

PHASE ANGLE 
'CURVE DEGREES • 

CIRCUIT 
RETURN 

•••-- 
Irr PIN f12 

PIN N•2 

•BETWEEN HEATER VOLTAGE AT 
PIN Nil AND ANODE VOLTAGE 

\\\:\\\*%.....\\--* •••• 

-5 -4 -2 0 
DC GRID-Ni I VOLTS 

02CM- 75661 

000 

NAPO- 1, 1931 TUBE DEPARTMENT CE-670511-75681 
INDIO CONO•AIIoN or AbgelcA. HANIsoN. NEW WISPY 



5560 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
strain ANODE CONOUCT1ON 

TYPE 5560 
c,. 5 VOLTS AC 
GRO - N•2 (SeilELD) VOLTS = 0 
GRID - N•I RESISTOR (CP4413) = o 
CIRCUIT RETURNS TO PIN N•2 
COND.- MERCURY TEMPERATURE = PO% ' 

0 = CONDUCTION STARTS 

oc e...........ip_c/F,v9L1.$ « t 

5 

• ° 

0° 

7 3 

-1200 -600 - 400 

DC GRID - Nil 

o 

VOLTS 

o g 

022 

0.4 

-o  
• 400 

02CM -75361 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 5560 
c,. 5 VOLTS AC 

GRID- N•2 (SNI(LD) VOLTS.° 
GRID- Nil RESISTOR (01.15)=0 
CIRCUIT RETURNS TO PIN N•2 
CcORNeuNeérDi.- bekRCURY TEMP - 

DC ANODE MAP .125 

..... 
2.5 

-10 -6 -6 -4 -2 0 .2 .4 .6 

DC GRID - Nil VOLTS 

92Chl - 75701 

• 30 

10 X  

20 

MARCH 1, 1951 CE-75567-7570T 
lUBE DEPARTMENT 

WOO COIPOIATION Of ANMCA. NARRISON, New WIWI 



5563—A 

MERCURY-VAPOR THY RAT RON 
NEGATIVE-CONTROL rRIODE TYPE 

Supersedes TyTe 5563 

GENERAL DATA 

Electrical: 

Filament, Coated: 

Mtn. Av. Max. 

Voltage  4.75 5 5.25 volts 

Current at 5 volts . . .   10 11 amp 

Minimum Heating Time: 

On initial installation, with no voltage 

on grid or anode, for redistritution of 

mercury to lower part of tube  /5 minutes 

DGring subsequent operation, to allow 

fllamenttoreachoperating temperature 
prior to tube conduction   1 minute 

Direct Interelectrode Capacitance -i: ° 

G- id to anode  4 m.uf 

Grid to cathode  16 µµf 

Ionization Time ( Approx  )   10 µsec 

Deicoization Tire ( Approx  )   1000 µsec 

Maximum Critical Grid Current for 

'-stantaneous anode volts = 200 0  50 µa 

Anode Voltage Drop ( Approx.): 

At anode amperes - 11  5  15 vol ts 

At anode amperes - 70  25 volts 

Grid Control Ratio ( Approx.): 

Under conditions: 10000-ohm gr'd .-esistor, 
circuit returns to oin 2, filament voltage 

at pin 4 out of phase with anode voltage 

by I 800 , and condensed-me rcure temoerature 

of 40 cat   275 

Mechanical: 

Operating Position  Vertical, base down 

Overall Length   10-3/32' ± 7/16" 

Maximum Diameter   2-5/8" 

Bulb  T20 

Weight ( Approx.)   13 oz 

Cap  Medium with Tubu ar Support ( JETEC No.C1-39) 

Socket  Johnson lo.123-211, or ecuivalent 

Bas. 

o 

Skirted Medium-Metal-Shell Jumbo 4-Pin 
with Bayonet ( JETEC No.A4-69) 

Basing Designation for BOTTOM VIEW   3X 

Pin 1 - Grid 

Pin 2 - Filament, 
Internal 

Sh'eld, 

Circuit 

Returns 

Pin 3 - ho Connec-
t'on 

Pin 4 - Filament 

Cap - Anode 

thout external shield. ..Indicates a change. 

4-57 TUBE DIVISION 
SODIO CORSCRAsiOss OF /WSW, .11•ISOW SW JERSEY 

DATA]. 



5563-A 

MERCURY-VAPOR THYRATRON 

Temperature Control: 

//eating—When the ambient temperature is so low that the normal 

rise of condensed-mercury temperature above the ambient 

temperature will not bring the condensed-mercury temperature 

up to the minimum value of the operating range specified 

under Maximus Ratings, some form of heat- conserving en-

closure or auxiliary heater will be required. 

Cooling— When the operating conditions are such that the maximum 

value of the operating condensed-mercury temperature for the 

applicable service rating is exceeded, provision should be 

made for forced- air cooling sufficient to prevent exceeding 

the maximum value. 

Temperature Rise of Condensed Mercury to 
Equilibrium Above Ambient Temperature 
(Approx.): . 
No load   13 °C 
Full load   17 °C 

CONTROL SERVICE—in-Phase Operation. 
Maximum Ratings, Absolute Values: 

For supply frequency of 25 to 6o cps 

Operating Condensed- Mercury-

Temperature Range 

25 to 55 ° C 25 to 50 ° C 

PEAK ANODE VOLTAGE: 

Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction  -500 max. -500 max. volts 
Average, during 

tube conduction  -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   10 max. 6.4 max. amp 
Average"  1.8 max. 1.6 max. amp 
Fault, for duration of 
0.1 second maximum . 70 max. 70 max. amp 

GRID CURRENT: 
Average positive"   100 max. 100 max. ma 
Peak positive with 
anode negative   5 max. 5 max. ma 

Maximum Circuit Values: 

Grid-Circuit Resistance. . 0.1 max. 0.1 max. megohm 

• With filament volts = s.75 and no neat-conserving enclosure. 

• Filament voltage has a phase angle of either 00 or 1800 with respect to 
the anode voltage. 

• See next page. Indicates a change. 

4-57 
TUBE DIVISION 

RAMO CORPORATION or MIERICA, oFAIRISON. NEW JERSEY 
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5563-A 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE--Quadrature Oeeration°° 

Maximum Ratings, Absolute Values: 

For supply frequency of 25 to to cps 

Operating Condensed- Mercury-
Temperature Range 

25 to 55 °C 25 to 50 

PEAK ANODE VOLTAGE: 
Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction. . -500 max. -500 max. volts 
Ave-age, during 

tape corducHon. . -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   11.5 max. 11.5 max. amp 
Average"  2.5 max. 2.5 max. amp 
Fault, for duration of 

0.1 seccnd maximum . 70 mas. 70 max. amp 
GRID CURRENT: 

Average positive" . . 100 man. 100 max. ma 
Peak positive with 
anode negative . . . 5 mao. 5 max. ma 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max. 0.1 max. megohm 

NIGH-SPEED LOAD-CIRCUIT PROTECTION SERVICE& 

Maximum Ratings, Absolute Vatues: 

Operating Condensed- Mercury-
Temperature Range 

40 to 55 °C 40 to 50 °C 

PEAK ANODE VOLTAGE: 
Forward  15000 max. 20000 mas. volts 
Inverse  1500C max. 20000 max. volts 

GRID VOLTAGE: 
Peak o- DC, efore 

tube ccnduction. . . -500 max. -500 max. volts 
Average!, du-ing tube 

conduction   -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   100 max. 100 max. amp 
Average   70 max. 70 max. amp 
Average   1.C5 max. 1.05 max. amp 

Maximum Circuit Values: 

Grid-Circuit Resistance. . 0.1 max. 0.1 max. megohm 

‘.... °°.4.°A: See next page. ..Indicates a change. 

TUBE DIVISION DATA 2 
RADIO COOORATION 01 AMERICA ... SON. N JERSEY 



5563-A 

MERCURY-VAPOR THYRATRON 

• Averaged over one grid—conducting period. 

ee Averaged over any period of 20 seconds maximum. 

Filament voltage is 60 ° to 120 ° out of phase ( leading or lagging) 
with the anode voltage. 

In this service, the faults may occur in quick succession or may be 
:eparated by several months. 

Averaged over any period of 0.1 second maximum. 

Averaged over any period of 20 Seconds maximum. This average—anode— 
<urrent value is specified to indicate the number of faults that are 
permissible within the 20—second interval. The number of faults 
that may occur in any 20—second interval depends on the value of 
Anode current over the averaging period less than 0.1 second and may 
be determined by 

Number of Faults 
average, 1,,,,,:deauClutr rent Duration 

1.05 x 20 

rxowple: 

Assume that the maximum average anode current is 70 amperes for the 
maximum duration of 0.1 second. On Substitution of these values in 
the equation, the permissible number of faults is determined to be 
3. If the average anode current is less than 70 amperes over an 
aweraging period of less than 0.1 second, it will be obvious that a 
g,eater number of faults may occur. 

OPERATING CONSIDERATIONS 

X rays are produced when the 5563-A is operated with a 

peak inverse anode voltage above 16000 volts ( absolute 

value). These rays can constitute a health hazard unless 

the tube is adequately shielded for X-ray radiation. 

Although relatively simple shielding shouldprove adequate, 

make sure it provides the required protection to the 

operator. 

Shields and rf filter circuits should be provided for the 

5563-A if it is subjected to extraneous high- frequency 

fields during operation. These fields tend to produce 

breakdown effects in mercury vapor and are detrimental to 

tube life and performance. When shields are used, special 

attention must be given to providing adequate ventilation 

ana to maintaining normal condensed-mercury temperature. 

Radio- frequency filters are employed to prevent damage 

caused by rf currents which might otherwise be fed back 

into the 5563-A. 

—.Indicates a change. 
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5563-A 
MERCURY-VAPOR THYRATRON 
For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RMS) 

E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Eav 

MAX. 

DC 

OUTPUT 

AMPERES  

lav 

MAX. 

DC 

OUTPUT 

KM 

TO FILTER 

Pd,. 

Fig.I 

Ralf-Wave 14000p 6300 1.6 ID 

Single- Phase 10600• 4700 1.8 8.5 

1n-Phase Operation 

Fig.2 

Full-Wave 7000° 6300 3.2 -0 

Single-Phase 5300e 4700 3.6 17 

In-Phase Operation 

Flg.3 

Series 14000° 12700 3.2 40 

Single-Phase 10600e 5500 3.6 34 

In-Prose Operation 

Flg.4 

Half-Wave 8100° 9500 4.8 45 

Three-Phase 6100e 7100 5.4 38 

In -rnase Operation 

Fig.5 

Parallel 81000 9500 15.0 143 

Three- Phase 6100à 7100 15.0 106 

Quadrature Operation 

Fig.6 

Series 8100° 19000 7.5 143 

Three-Phase 6100e 14200 7.5 106 

Quadrature Operation 

Res2s- Induc- Resis- Induc-
Fig.7 trve tive tree tive 

Half-Wane Land Load Load Load 
Four- Phase 

Quadrature Operation 
7000° 9000 1 10.0 0.0 90 90  

5300 6700 10.0 10.0 67 67 

Fig.8 
Reris- Induc- Resin- Induc - 

Half -Wave 
dive tive ttve tive 

Six - Phase 
Lied Load Load Load 

Quairature Operatic, 7°33° 
5300e 

ç5oo 
7100 

11.0 11.5 

11.0 11.5 

105 110 

78 81 

'3 For maximum peak inverse anode voltage cf 20000 volt , and condensed - 
mercury -temperature range of 25 to 50 "C. 

• For maximun peak inverse anode voltace of 15000 volt , and condensed - 
me -cury - temperature range of 25 to 55 -"C. 

4-57 TUIE DIVCION 
tuero CORPOWION Of MAIRICA. IIAIMISON, raw IMF( 
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5563 -A 

MERCURY-VAPOR THYRATRON 

MEDIUM CAP 
WITH TUBULAR SUPPORT-

JETEC N2 CI- 39 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

SKIRTED MEDIUM-
METAL-SHELL 
JUMBO 4 - PIN 
BAYONET BASE 
JETEC N2 A4-69 

92C S-13295RI 

2 8"MAX. 

T 20 BULB 

RATE OF RISE OF 
COND.-MERCURY TEMPERATURE 

- CURVE 
FIL. 

VOLTS 
RUS 

AV. 
CATHODE 
AMP. 

— 

— 

— 

— 

_ 

NATURAL 
- AROUND 

— 4.73 

CIRCULATION 
TUBE. 

2.5 
0 

OF AIR 

, 
, 

1 

7 /.--- 

I 
, 

o 
HEATING TIME—MINUTES 

92CS - 13011 

to 3,3;.71,;" 

4-57 
TUBE DIVISION 

RADIO CORPORATION Of MERICA. HAMM.* NEW JERWV 

C E-8295R1 

—8301T 



5563-A 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 
III 

RANGE 
- E.,- 

- 
THE 

_ 
GRID 

_ CONDENSED 

= 5.0 
FILAMENT 
VOLTAGE 
RANGE 

INDIVIDUAL 
RESISTOR 

15 
VOLTS 

y 

FOR 

15 
INCLUDES 

-MERCURY 

r 

CONDITIONS 
AC 

VOLTAGE 
(i.). 

TUBES. 
.10000 

ir! 

± 5%; 
AT 

INITIAL 

TO 
TEMPERATURE 

WHERE: 
CIRCUIT 
PIN 

100000 

i 

4 IS 

AND 

I 

RETURNS 
(-) 

LIFE 

OHMS 

i 

WHEN 

VARIATIONS 

RANGE 

i 

TO 
ANODE 

III 

PIN 

.25° 

2. 

OF 

TO 55 °C 

— 

_ 

i 

20 

CONDUCTING 

,• 

CRITICAL 

1 

NON -CONDUCTING 

I 

\ 

-I -100 -80 -60 -40 -2 

APR. 8,1954 

DC GRID SUPPLY VOLTS 

TUBE DIVISION 
CdfdATION d 04rd. 140JEISON NA., Mlle 

o 

92CM-8302 



5563-A 

CHARACTERISTIC CURVES 

AVERAGE GRID 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

Er = 5.0 VOLTS Ac 
- cMCIAT RETURNS TO PIN a 
GRID RESISTOR.° OHMS 

,- CONDENSED - MERCURY 
TEMPERATURE= 40•C 

_ • = CONDUCTION   

I 
STARTS ,...., CONDUCTION 

T • 2.7 v 033 µA 

W ill 

•006 

•6041 

•002., 

0 2 

-0.02 5  

-004 

GOS 

OAS 

OJO 

-3oo -200 -MO 0 
OC GRID vCIETS 

SECS- 5313T 

AVERAGE GRID 
CHARACTERISTICS 

DURING Unit CONDUCTION 
If 

Cr SO VOLTS AC 
CIRCUIT RETURNS TO PIN 

_GRID RESISTOR.° 0146AS 
CONDENIED-INERCURY 

_ TEMPERATURE= 40•C 

DC 

2. 

-410 -BO -40 -20 0 
DC ONO VOLTS 

PECS - 531ST 

JAN. 3, 1955 WOE DIVISOON 
RADIO ONFOLFTION OF 4,AFFÉ,CA, NAle.som POW MU, 

CE-83131 
—83151 



5563-A 

CHARACTERISTIC CURVES 
F
I
L
A
M
E
N
T
 
R
E
H
E
A
T
I
N
G
 
T
I
M
E
-
S
E
C
O
N
D
S
 FILAMENT REHEATING TIME 

AFTER POWER SUPPLY INTERRUPTION 

ANODE CURRENT.0 I 

e 

1 I 
,.. 1 

ko 

525 

tO ( 7 

tO 

10 

0 I 2 3 
OUTAGE 

4 5 112C5-13300T 
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5563—A 
SHIFT OF AVERAGE•CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

Efr 5.0 VOLTS AC 
GRID RESISTOR=10000 OHMS 
CONDENSED- MERCURY TEMPERATURE.40 .C. 

CURVE 
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5563—A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS S WITH CHANGE IN FILAMENT PHASING AND CIRCUIT 

RETURN AT LOW ANODE VOLTAGES 
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5651 
VOLTAGE- REFERENCE TUBE 

vINIATURE SLOW-DISCIaARGE TYPE 

DATA 

General: 

Cathode  
Maximum Overall Length   irximum Seated Length   
ength from Base Seat to Bulb To (excluding tip) 

Maximum Diameter   3/4" 
Bulb   
Mounting Position 

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

1-1/2" t 3/32" 

T-5-1/2 
Any 

Base   Small-Button Miniature 7-Pin 
Basing Des"gnation for BOTTOM VIEW   580 

Pin 1- Anode 
Pin 2- Cathode 
Pin 3- Internal 

Connection 
-Do Not Use 

Pin 4- Cathode 

Pin 5- Anode 
Pin 6- Intereal 

Connection 
-Do Not Use 

Pin 7- Cathode 

Maximum Ratings, Absolute Values: 

DC OPERATING CURRENT ( Continuous). . .   
AMBIENT TEMPERATURE RANGE  

Characteristics and Operation Range Values: 

Mm Av. 
DC Starting Voltage  - 107 
DC Operating Voltage   82 87 
DC Operating Current   1.5 - 
Regulation ( 1.5 ma. to3.5 ma.) 

îtability° 
ircuit Values: 

3.5 max. ma 
-55 to +90 °C 

Max. 

115" 
92 

3.5 
3 

0.1 

• volts 
• volts 
• ma 
• volts 

volt 

Shunt Capacitor  - - 0.02 P.f 
Series Resistor  See NOTE Below 

• A supply voltageof not less than this valJe should oe provied to insure 
'starting throughout tupe life. 

aO Defined as the maximum voltage fluctuat on at any current level within 
the operating current range. IOT: A series resistor must always be use) wiam the 5651. The resistance 
value must be chosen so that ( 1) the maximum current rating of ). 5 me. 
is not exceeded at the highest anode-5.9ply voltage employed, and ) 
the minimum current ratiagof 1.5 ma. is always exceeded when the anode-
Supply voltage is at its lowest value. 

• 

MAR. 15, 1949 TWŒMPARTMLNI TENTATIVE DATA 
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5651 
VOLTAGE-REFERENCE TUBE 

SERIES TYPE OF STABILIZED VOLTAGE SUPPLY USING 
RCA-585I AS VOLTAGE -REFERENCE TUBE 

UNREGULATED 
FILTERED 

DC VOLTAGE . 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS • 
0-225 MA. 

TYPE 
5651 

C, • 0.1 µf. 400 volts 
R, . Plate current balanc-

• ing potentiometer, 
160 ohms, 10 'setts 

R, 12000 ohms. 2 watts 
R. . 470000 ohms, 0.5 watt 

= 470000 ohms, 0.5 watt 

92CM-6934V 

R • 12000 ohms, 2 watts 
R: • 60000 ohms, 1 watt 
R, 1 megohm. 0.5 watt 
17; • 15000 ohms, 2 watts 
77; . Output voltage con-

trol potentoometer, 
10000 ohms 

• 375 volts approx. at zero load current; 325 volts approx. at 225 
milliamperes load current. 

* The voltage regulationof this supply operated at a fixed line volt-
age of 117 volts andan output voltage of 250 volts is less than 0.2 
volt over the current range of 0 to 225 milliamperes. At full Cur-
rent, the regulation for a variation of 6 10 per cent in line volt-
age is less than 0.1 volt. Socket connections for the 5651 are made 
so that removal of the 5651 from its socket opens the load. 

MAR. 15, 1948 CE-6934V 
TUBE DEPARTMENT 

111010 CORPOIATION or AMU ICA, HAMSON. MEW 1811SE? 



5651A 

Voltage-Reference Tube 
7-PIN MINIATURE, GLOW-DISCHARGE TYPE 

Especially Useful as a Voltage.-
Reference Tube in DC Power Supplies 

DATA 

General: 

Cathode  Cold 
Operating Pcsit.on  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" 
Dimensioral Outline  ( See General Sectlon) JEDEC No.5-2 
Bulb T5-1/2 
Base Small- Button Miniature 7-Pin ( JEDE Mo.E7-1) 

Basing Designation for BOTTOM VIEW  580 

Pin 1 - Anode 
Pin 2 - Cathode 
Pin 3 - Da no/ use 
Pin 4 - Cathode 

Pin 5 - Ancde 
Pin 6- Do not use 
Pin 7- Cathode 

Maximum and Minimum Ratings, Abso.ute-Nastmum Values: 

DC OPERATING CURRENT ( Continuous)   3.5 max. ma 
DC OPERAT,NG CURRENT ( Continuous)    1.5 max. ma 
AMBIENT TEMPERATURE RANGE   -55 to90 °C 

Characteristics and Operation Range Values: 

Mln. Av. Nnx. 

DC Starting Vcltage   - 107 1154 volts 
DC Operating Voltage ( Varia-

tion from tube to tube): 
At 1.5 ma   83 85 87 volts 
At 2.5 ma.   83.5 85.5 87.5 volts 
At 3.5 ma   84.5 86.5 88.5 volts 

Regulation ( 1.5 ma to 3.5 ma) _ _ 3 volts 
Temperature Coefficient of 
Operating Voltage ( over 
ambient temperature range 
of -55 to 90° Cl  - -4 - mv/°C 

Percentage Variation of 
Operating Voltage:b 
During first 300 hours 

of lifec  - 0.1 
During subsequent 1000 

hours of life   0.1 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8-63 
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5651A 

Mtn. Av. Max. 

Short—terre ( 100 hours) 
Variation of Operating 
Voltage after first 300 
hours of lifeb  

Instantaneous Voltage 
Fluctuation ( Voltage jump)d . . . 

Circuit Values: 

— 0.05 % 

- 0.1 volt 

Shunt Capacitor   
Series Resistor   e - 0.02 f 

m 

• a dc supply voltage of t15 volts minimum should be provided to insure 
'starting throughout tube life. 
DC operating current = 2.5 ma. 

C After initial 3-minute warm-up period. 

d Defined as the maximum instantaneous voltage fluctuation at any current 
level within the operating current range. 

e A series resistor must always be used with the 5651A. The resistance 
va ,tie must be chosen so that (1) the maximum current rating of 3.5 ma is 
not exceeded at the highest anode- supply voltage employed, and ( 2) the 
minimum current rating of 1.5 ma is always exceeded when the anode-sup-
ply voltage is at its lowest value. 

SPECIAL TESTS AND PERFORMANCE DATA 

Stability Life Performance: 

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

that the tubes have been properly stabilized. Life testing is 

performed underthefollowingconditions: D:anode-supply volts 

= 135, dc operating milliamperes = 2.5, anode-circuit resistance 
(ohms) = 20000. At the end of 300 hours of operation, tubes 

will not show a change in dc operating voltage greater than 

0.1 per cent from the initial dc operating voltage. At the 

end of 1300 hours of operation,tubes will not show achange in 
dc operating voltage greater than 0.1 percent fromthe operat-

ing voltage at 300 hours. During any 100-hour interval between 

300 and 1300 hours of operation, tubes will not show a change 

in dc operating voltage greater than 0.05 per cent from the 

dc operating voltage at the start of the interval. 

INSTALLATION AND APPLICATION 

Make no connections to pins 3 and 6 Any potentials ap-

plied to these pins may cause erratic tube performance. The 
three pin terminals for the cathode ( pins 2,4, and 71 and the 
two for the anode ( pins 1 and 5) offer the equipment designer 

several different possibilities for connection of the 565IA. 
Any pair of interconnected pins can be used as a jumper connec-

tion to acircuit common to either the cathode or to the anode. 

The use of such a jumper connection provides ameans for open-

ing tee circuit to protect circuit components when the 565IA 

is removed from its socket. Under no circumstances should the 

current through any pour of interconnected pins exceed one 
ampere. 

• 

RADIO CORPORATION OF AMERICA 
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5651A 

If the load for the regulated power supply is disconnected 

eitner di-ectly or by removing the 5651A from its socket, the 

rectifier capacitors will charge to the rectifier peak volt-

age. It is important, therefore, thst these capacitors be 

rated to withstand such voltage. 

A warm-up pertod of 3 minutes ehould be allowed each time 

the equipment is turned on to insu -e minimum voltage drift of 

the 5651A. 

When a shunt capacitor is used with the 565IA, its value 

e should be limited to 0.02 pf. A large value of capacitance 

may cause tbe tube to oscillate and thus give unstable perfor-
mance. 

Shteld:ne should be utilized far the 5651A to insure maxi-

mum ttability when the tube is operated in the presence of 
strong r5 cr magnetic fields. 

• SERIES-TYPE STABILIZED-VOLTAGE SUPPLY-CIRCUJT 
Using RCA-5651A as Voltage-Reference Tube 

The voltage regulation of this supp.y operated at a fixed 

line voltage of 117 vo ts and an oit pst voltage of 250 volts 

is less than 0.2 volt over the current range of 0 to 225 

miiliamperes. At full current, the regulation for a vari-

ation of ± 10 per cent in tine voltage is less than 0.1 volt. 

R1 

UNREGULATED 
FILTERED 

DC VOLTAGE' 

C, - 0.1 ¡if, 400 volts 

Ri- Plate current balanc-
ing potentiometer, 

160 ohms, 10 watts 

R7 - 12000 ohms, 2 watts 

R3 -470000 ohms, 1/2 watt 

R.-470000 ohms, 1/2 watt 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS • 
0-225 MA. 

TYPE 
5651A 

92CW-12020 

R5 - 12000 ohns, 2 watts 

R. - 68000 ohms, 1 watt 

R7 - 1 megohm, 1/2 watt 

R8 - 15000 Ohms, 2 watts 

R.- Output voltage-con-

trol potentiometer, 

10000 onms 

A 375 volts approx. at zero load curren.; 3.!5 volts approx. at 225 mill i— 
amperes load current. 

Socket connect ions are made so that remov II of the 5651A tron its sock— 
et opens the load. 

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for it. use: 
nor for any infringement, of pab-nts other rights of third 
parties which may result from it. sue. No license is granted by 
implication or otherwi. under any patent or patent rights of RCA. 

• RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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C3JL 

Xenon Thyratron 

NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 

Electrical: 
Yin. Av. Max. 

Filament, Coated and 
Mid-Tapped: 
Vcltage /!‘C or DC) 
between pins 2 and 3  2.4 2.5 2.6 volts 

Current   7 9 11 amp 
Minimum heating time prior 

to tube conduction  30 sec 
Direct Interelectrode Capacitances ( Appéox.): 
Grid to anode   2 µµf 

Ionization Time ( Approx.)   10 µsec 
Deicnization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   10 Ya 
Anode Voltage Drop at peak 

anode amperes = 10  10 volts 
Max;mum Commutation Factor' averaged 

over first 350 volts of inverse 
anode-voltage rise 0  66 va/µsec2 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6-3/4" 
Maximum Seated Length   6" 
Maxrnum Diameter  2-3/16" 
Weiet ( Approx  )  3 oz 
Cap  Medium (JEDEC No.C1-5) 
Base  Special Metal Shell 
Ternina Diagram: 

Pin 1- Grid Pin 4- Filament 
Tap & 

Pin 2- Filament Circuit 
Returns 

Pin 3- Filament Cap- Anode 

BOTTOM VIEW 

GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absclute-Maxtmum Values: 

For anode supply frequency of 6e cps 

PEAK ANODE VOLTAGE: 
Forward   900 max. volts 
Inverse . . . . . .   1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  100 max. volts 
During tube conduction  10 max. volts 

la RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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C3JL 

ANODE CURRENT: 
Peak  30 max. amp 
Averageb  2.5 max. amp 
Falit   300 max. amp 

AMBIENT-TEMPERATURE RANGE du r nq ope rat i on   -55 to +75 °C 

a Defined as the product of the rate of current decay in amperes per 
mic-osecond just before conduction ceases and the rate of inverse-
voltage rise in volts per microsecond following current conduction. 

Averaged over any period of 4.5 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to filament mid-

tap ( Pin 41. 

Sufficient anode-circuit resistance, including the tube 
load, must be used under any conditions of operation to 

prevent exceeding the maximum current ratings of the tube. 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

Ef.2.5*5% VOLTS 
AMBIENT-TEMPERATURE RANGE CC)-55 TO + 75 
CIRCUIT RETURNS AND PIN 4 CONNECTED TO FILA 
MENT-TRANSFORMER CENTER-TAP 

RANGE SHOWN TAKES MITO ACCOUNT INITIAL 01F-
FERENCES TUBES AND 7----
SUBSE UENT DIFFERENCES DURIN TUBE F   

, It  

•  •   ::::::::: 

R'• 

1 11-1. 

C dONDUCTING  :14t, 
• • 

r•-• NON 
"4"--' - CONDUCTING 

••• • • • 

••••  • • ••• •••••• 

-6 -4 -2 0 2 4 

DC GRID VOLTS 

1000 

92CS-H323 

RADIO CORPORATION OF AMERICA 
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C3JL 

CAP 
JEDEC No. CI - 5 

BASE 
SPECIAL METAL 

SHELL 

I 16 

INSULATION 

1 A'    8 
MAX. DIA. 

L   
32 

2 —138" MAX. DIA. 

9" 
16 

MAX. 

6 — 
4 

MAX. 

CENTER OF ALL LUG 

5" SLOTS ON —8 R. 

CIRCLE - 

9 2CNI - 11314 

RADIO CORPORATION OF AMERICA 
Electron lube Division Harrison, N. J. I - 62 
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5696 

THYRATRON 
GAS-TETRODE, MIN ,"URE TYPE 

GENERAL DATA  

Electrical: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.150   amp 

Cathode: 
Minimum Heating Time, prior 

tc tube conduction . . 10   sec 
Direct Interelectrode Capacitances ( Aprox.): 0 
Grid No.1 to Anode  0 03   µmf 
InpLt  1.8   mµf 
Outout  0 54   puf 

Ionization Time ( Approx.): 
For conditions: dc anode volts = 100; grid-NO.I 

square-pulse volts = +50; peak cathode 
amperes during conduction . 0.150  C.5 µsec 

Deion;zation Time ( Approx.): 
For conditions: dc anode volts = 500; grid-No.I 

volts = - 100, grid-No.I resistor ( ohms) . 

1000; dc cathode amperes = 0.025   25 µsec 
For conditions: dc anode volts = 500; grid-No 1 

volts . -13; grid-No.I resis/or ( ohms) . 
1000; dc cathode amperes = 0.025   40 µsec 

Maximum Critical Grid-Nc.1 Current, with ac 
anode- supply volts ( rms) . 350, and 

average cathode amperes = 0.025   0.5 µamp 
Anode Voltage Drop ( Approx.)   10 volts 
Grid-,No.1 Control Ratio ( Approx.) with grid-No.I 

resistor ( megohmsl . 0; grid-No.2 volts = 0 . . 250 
Grid-No.2 Control Ratio ( Approx.) « iti grid-No.) 

volts = 0, grid-No.2 resistor ( ohms) - 0   15 

° Without external shield. 

Mechanical: 

Mounting Position  Any 

Maximum Overall Length   1-3/4" 
Maximum Seated Length  1-1/2" 
Length, Base Seat to Bulb Top ( excluding tip). 1-1/8" 13/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Gmall-Button Minidture 7-Pin 

Basing Designation for BOTTOM V'EW   7BN 

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

Pin 2- Cathode Pin 6- Anode 

Pin 3-Heater Pin 7-.".; rid No.2 

Pin 4- Heater 

FEB. 1, 1949 TUBE DEPARIMENT TENTATIVE DATA 
RA010 CORPORATION OF »AMC& IIMIUS0«. NEW ARM 



5696 

THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, AbsoLute Values: 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -50 max. volts 
Average, during anode conductions -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conductions. -10 max. volts 

CATHODE CURRENT: 
Peak   0.1 max. amp 
Averages 0  025 max. amp 
Suege, for duration of 0.1 sec. max. 2 max. amp 

GRID-No.2 CURRENT: 
Average' +0  005 max. amp 

GRID-No.1 CURRENT: 
Average' +0  005 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode • 25 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 volts 
Grid No  2  Connected to cathode at socket 
RAS Crid-No.1 Bias Voltage°  5 volts 
Peak Grid-No.1 Signal Voltage  5 volts 
Grid-No,1-Circuit Resistance   0.1 megohm 
Anode-Circuif Resistances   5000 ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max.megohms 

a ave-aged over any interval of 30 sec. max. 

CI Approximately AO° out of phase with the anode voltage. 

0 Sufficient resistance, including the tube load. must be usedunder any 
conditions or operat ion to prevent exceedi ng the current ratings. 

FEB. 1, 1949 TWIEWARTMENT TENTATIVE DATA 
RADIO CORPORATION Of »ARICA, MARMON. NEW JERSEY 
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5696 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID 

TYPE 5698 
GRID-WU (SHIELD) VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR - 0.1 MEG. AND ID 
MEG.-AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES / SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE,FOR A HEAT ER-

VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF -55 TO • 90 'C 

Range for Range for 
-10 Megohms O. Megohrn -. 

c\...... ..... _ ...... L. . 

N. 
\ 
% 
• 
• 
\\ 

1 
I 

‘ 
\ 

t 
'1 

k 
‘ 

• 

t • 
\ 

1 

...\.... 

1 

oo 

o 

00 

o 
o 

00 u 

-2 o 
DC GRID-Nil SUPPLY VOLTS 

92CM-704ST 

FEB. 1, 1949 
TUN DEPARTMONT CE-7045T 

RA010 COMIATION ONÉRIIICA, MAIIRISON. 141W once 



5696 

THYRATRON 

AVERAGE CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 
- E.F 
GRID 
GRID 
0= 

=6.3 
-6122 
-N2 

CONDUCTION 

5696 
VOLTS 

(SHIELD) 
RESISTOR 

STARTS 

VOLTS.° 
(OHMS)=0 

- 

- 

DC ANODE VO. 
ç >es 

•os 

0 

N 
u. 
0 

Tr-
o 

is 
u. 

u) 
o 
o 

0 

-5 -4 -3 - -I U 
DC GRID- Ne1 VOLTS 

92CM-7047 7 

Cr 

o. 
2 
4 
O 

0.01 

0.02à 

0.03 

0.04 

O 

AVERAGE CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 
' E f= 
GRID 

' GRID-Nel 

6.3 
-N 2 2 

5696 
VOLTS 

(SHIELD) 
RESISTOR 

VOLTS 
(OSMS) 

=0 
=0 

-1 

' 

ANODE MA=2 DC 

_____ 0 

z5 

50 

75 

..........----«›-

100 

-10 -6 -6 -4 -2 0 
DC GRID -Ne VOLTS 

92CM-7052 7 

2 

FEB. I, 1949 TUBE DEPARTMENT CE-70471 - 7052T 
RADIO COSFORATION OF ...MESICA. 1./.1113014, 01W zest, 





5823 
GLOW-DISCHARGE TRIODE 

COLD-CATHODE, MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Cathode   Cold 
Ionization T're ¡ Approx..): 
For condit lons: Instantaneous anode volts • 185; 

peakeositivestarter-electrode pre-firing 

volts • 70; peak positive starter-

electrode tr'ggering volts 50; anode-

circuit series resistor ( ohms) . 820; 

starter-electrode series resistor 
(ohms) = 100000   20 µsec 

Deion.zation Time ( Approx.): 
For conditions: ( Same as for Ionlzat.,on Time) 500 psec 

Anode Voltage Drop  62 volts 
Starter-Eléctrode Voltage Drop  61 volts 
Anode Breakdown Voltage   290 volts 
Starter-Electrode Breakdown Voltage   80 volts 
Required Transfer Current ( DC or 

Instantaneous AC) for t'ansition of 
disch,rge to anode at 140 volts peak 50 rxamO 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top ( excluding tip) . 1-1/2" ± 3/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small-Button Miniature 7-Pin 

4CK Basing Designation for BOTTOM VIEW 

Pin 1- Anode 
Pin 2- Internal 

Connection-
Do Not Use 

Pin 3- Cathode 
Pin 4- Starter 

Electrode 

Pin 5- Internal 
Connect on-

Do Not Use 
Pin 6 - I nternal 

Connect i on-
Do Not Use 

Pin 7 - Cathooe 

Maximum Ratings°, Absolute Values: 

Fer First-Quadrant Oteration Only 

PEAK ANODE AND STARTER-ELECTRODE VOLTAGE: 
Inverse   200 max. volts 
Forward   200 max. volts 

• These ratings apply to the 5823 when it is operated from a power 
svpply ha , ing a frequency of 60 cycles per second. If a , onlemplated 
applicatisn involves higher supply frecisencies. please wri7e, stat-
ing the proposed operating frequency, to the attention o Commercial 
Eepineerieg, RCA, Harrison, New Jersey for information as to required 
changes in maximum ratings and characteristics. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CO”OtATION OF .ERICA, .RRISDN, NEW JERSEY 



5823 
GLOW-DISCHARGE TRIODE 

CATHODE CURRENT: 
Peak  100 max. ma 
Average'. . . . . . . .   25 max. ma 

PEAK STARTER-ELECTRODE CURRENT: 
With starter-electrode voltage positive . 100 max. ma 

AMBIENT TEMPERATURE   -60 to +75 °C 

Typical Operating Conditions: 

For Relay Service with 6o-Cycle AC Supply 

AC Anode Supply Voltage ( RMS)   117 volts 
AC Starter-Electrode Voltage: 

Max. Peak Positive Pre-Firing Voltage . . 70 volts 
Min. Peak Positive Triggering Voltage . . 35 volts 
Min. Firing Voltage ( Sum of In-Phase In-

stantaneous Pre-Firing Voltage and In-
stantaneous Triggering Voltage)   105 volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

For First-Quadrant Operation Only 

Note .4;n. Max. 

Anode Breakdown Voltage . 1 200 - volts 
Starter-Electrode Break-

down Voltage. 2 73 105° volts 
Required Transfer Cur-

rent ( DC or Instantan-
eous AC) for transition 
of discharge to anode 
at 140 volts peak . . . 3 400° mamP 

Anode Voltage Drop  4 85° volts 
Starter-Electrode Volt-

age Drop. 5 75° volt; 
1 

Note 1: with a variable dc anode voltage. dc starter-electrode voltage 
of 0 volts, anode- circuit series resistance of 3000 ohms, and 
starter- electrode series resistance of 50000 ohms. 

note 2: with dc anode voltage of 0 volts, variable dc starter-electrode 
voltage, anode- circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

mote 3: With a variable dc starter-electrode voltage. anode-circuit 
series resistance of 3000 ohms, and starter-electrode series 
resistance of 2 megohms. 

Note it: With dc anode voltage of 230 volts, dc starter-electrode vol-
tage of 91 volts. dc cathode current of 50 milliamperes, anode-
circuit series resistance of 3000 ohms, and starter-electrode 
series resistance of 50000 ohms. 

Note 5: With dc anode voltage of 0 volts, variable dc starter-electrode 
voltage, dc starter-electrode current of 10 milliamperes. and 
starter- electrode series resistance of 3000 ohms. 

• 
Averaged over any interval of 15 seconds maximum. 

o MAximum individual tube values during life. 

SEPT. 15, 1949 mu DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION Of AMIRICA, HARRISON, NEW milt 



5823 

e %.) 

GLOW-DISCHARGE TRIODE 

OPERATING NOTES 

RCA- 5823 is recommended for operation onl/ in that part 
of 'Ube breakdown characteristic designated by Quadrant I. 

OperAtion in Quadrant II is satisfactory but changes in 

tube ratings are necessary. Operation in Quadrants III 

and :V is not recommended, because tte anode and starter 

electrode are not designed for efficient cathode opera-

tiorf their use in this manner will result in unstable 

operation and shorter tube life. The information given 
for Quadrants III and TV is of -alue to the equ'pment 

designer in that it indicates the need for precautions 

to be taken in order that the perk inverse voltage rat-

ing is not exceeded. 

Because of the asymmetrical shape of its anode charact-

eristic the 5923 can be used an a rectifier. When so 
used ( with starter electrode connected through 50G00- ohm 

resistor to anode), the 5823 has a maximum peak inymrse 

anode voltage rating of 200 volts, a maximum peak cathode 

current of 100 milliamperes, and a maximum dc cathode 

current of 25 milliamperes. Operation at values of dc 
cathode current less than 8 milliamperes is not recommended 

because of resulting instability. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO COIFORATION Of A/AMU, 1.1.1111$0.1. WV./ 01MY 



5823 
BREAKDOWN CHARACTERISTICS 

FOR ALL QUADRANTS 

STARTER- ELECTRODE SERIES RESISTANCE = 200000 OHMS 

RANGES SHOWN BETWEEN INSIDE AND OUTSIDE CURVES TAKE INTO 
ACCOUNT MAX. AND MIN. 1- AND - VOLTAGE VALUES FOR INDIVIDUAL - 
TUBES AND FOR CHANGES DURING TUBE LIFE. THE VALUES SHOWN 
BY DASHED SECTIONS ARE APPROX. ONLY. 

I I 
OPTIONAL 
OPERATING 
QUADRANT 

100 

RECOMMENDED 

-1 
OPERATING 

— QUADRANIOt 
.... 

".... 

CATHODE TO ANODE 

NON- CONDUCTING 
-50 — -25---0---25— 50 —75-4-- tO0 

REGION 

  50 

100 

-150 

ANODE 
T  

ANODE START E13, 

 TO CATHODE '250  
------

••••• ••••• no. 

• 

OPERATION NOT RECOMMENDED IN QUADRANTS I:ULM 

STARTER-ELECTRODE VOLTS ( DC OR INSTANTANEOUS AC ) 

MAY 18,1949 TUBE DEPARTMENT 92CM -7283 
lADIO CORP04110N Of fkAUICA. ItutesoN NEW glIST• 



5823 

TRANSITION CHARACTERISTIC 
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MAX. INDIVIDUAL 
TUBE VALUES 
DURING LIFE 
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• AVERAGE 
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... 

TUBE 
INDIVIDUAL 

VALUES 
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.... .... 
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..... 

0 200 400 600 800 

STARTER-ELECTRODE MICROAMPERES (DC OR INSTANTANEOUS AC) 

MAY 6,1949 TUBE DEPARTMENT 92CM-7282 
CO,P00./.104 Of AuffiCA m0150, MW ont. 



5823 

GLOW-DISCHARGE TRIODE 

AVERAGE ANODE CHARACTERISTIC 

TYPE 5823 
I I 

R LOA 
. TYRE 
5823 

- R = 50000 OHMS 

*I 00 

-20 0 +20 +40 .60 480 +100 

100 

200 

ANODE MA.(DC OR INSTANTANEOUS AC) 

92CM -7275T 

SEPT. 15, 1949 1URE DEPARTMENT CE-7275T 
RADIO CORPORATION Of MNRICA, HARRISON, NEW JERSEY 



6012 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Min. Av. Max. 

Voltage 5  7 6.3 6.9 ac or dc volts 
Current at 6.3 volts . . . 2.6 2.85 amg 

Cathode: 
Minimum heating time prior to 

tube conduction  30 sec 
MaximJm outage time without reheating. 5 sec 

Direct lnterelectrode Capacitances 
(Approx.) :° 

Grid No.1 to anode   0.23 PPI 
Grid No.1 to cathode, grid No.2, 

and heater   5.8 PPI 
Anode to cathode, grid No.2, 

and heater   3.9 PPI 
lonizat'on Time ( Approx.): 
For conditions: dc anode volts = 100, 

g r Id-No.2 volts = 0, grid-No. 1 

sciLare-pulse volts . +50, and peak 

anode amperes during conduction 

• 5  0.5 gsec 
Deionization Time ( Approx  )   See Table 1 
Maximum Critical Grid-No.1 Current: 

For conditicns: ac anode-supply volts 

= 450 Irmsl, and average anode am-

peres = 0  5   3 µamr 
Anode Voltage Drop ( Approx.)   10 volts 
Grid-No.1 Control Ratio ( Approx.): 

For conditions: grid-No.I resistor 

Imegohms) = 0, grid-No.2 resistor 

11, imegohmsl = 0, and grid-No.2 volts 

•0  150 
Grid-No.2 Control Ratio ( Approx.): 

For conditions: grid-No.I resistor 

Imegohms1 = 0, grid-No.2 resistor 

Imenjohms1 = 0, and grid-No.I volts 

= 0  650 

IlleWchanical: 

Mounting Position  Any 
Maximum Overall Length   3-7/8" 
Maximum Seated Length  3-5/16" 
Maximum Diameter   1-Z3/32" 
Bulb  O T-12 

gleese 

  Large-Wafer Octal 6-Pin 
with External Barriers and Sleeve (JETEC No.616-100) 

° Without external shield, .- Indicates a c.lange. 

4-56 
TUBE DIVISION 

RADIO CO”OtATION OF AMERICA. MARRISOW, NEW JERSEY 

DATA]. 

FFIA. 



6012 

GAS "I'HYRATRON 

Basing Designation for BOTTOM VIEW 

Pin 1 - Cathode 

Pin 2 - Heater 

Pin 3 - Grid No.1 

6C 

Pin 5 - Anode 

Pin 7 - Heater 

Pin 8 - Grid No.2 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

For anode-supply frequency of 6o cps 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse. . . . . . . . .   1300 max. volt.5. 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
AverageS, during tube conduction -10 max. volt  

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -200 max. volts 
Average*, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak   5 max. 
AverageS   0.5 max. 
Fault, for duration of Q.1 second max.   20 max. 

AVERAGE GRID-No.2 CURRENT'   +0.05 max. 
AVERAGE GRID-No.1 CURRENTS   +0.05 max. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. 
Heater oositive with respect to cathode, 25 max. 

AMBIENT-TEMPERATURE RANGE  -75 to +90 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance   2 max. megohmJ 

ams 
ami 
amf 
ami 
an 

volt 
volt 

ac 

• Averaged over any interval of 30 seconds maximum. 

-.> Indicates a change. 

4-56 DATA 1 
ME DIVISION 

Le10 CORPOUTION OF Ma«. mumc.m. NEW 'Mir 
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6012 

GAS THYRATRON 

• 

• 

e 

TABLE I 

Ecci . DC Grid-No.1 Supply Voltage ( Volts) 
Ecc2 . DC Grid-No.2 Supply Voltage ( Volts) 
R . Grid-No.1 Resistor ( Megohms) gi 

Grid-No.2 Resistor ( Ohms) 

DC Anode Volts 125 250 
R l E0 1 • R51 2 E0 2 

DC Anode Amperes 0.5 1.0 0.5 1.0 
gC 

DEIONIZATION 
TIME 
psec 

(Approx.) 

175 
350 
650 

100 
125 
250 

225 
375 
700 

125 
150 
275 

250 
450 
1100 

100 
150 
275 

275 
475 
1200 

125 
175 
300 

0.001 
0.1 

2 

0.001 
0.1 

2 

-13 

-100 

10C.0 

1000 

0 

0 

* Series resistor between grid No.2 and cathode. 

19/16' 
MAX. 

TI2 BULB 

LARGE-WAFER OCTAL 
6-P1N WITH 

EXTERNAL BARRIERS 

3 51E7 

MAX. 

37/E; 

MAX. 

AND SLEEVE 
JETEC Na B6-100 

1 1/ 23 32'  

MAX. 

92C5-7635RI 

TUBE DIVISION 
RA4,0 CORPORATION OF AMERICA HARRISON. NEW JERSEY 

DATA 2 



6012 

GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-N21 VOLTAGE 

GRID-N22 (SHIELD) VOLTS =0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID-Nel RESISTOR, 0.1 MEG. AND 
2 MEG., AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE. FOR HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF FROM -75e TO . 90 ° C. 

R RANGE FOR ANGE FOR 
2 MEC‘OHMS,,. ------- .I'Cli M EGOMM 

...1---1-- ------- ..., 

y/ CON-
DUCTING 

4, 
, JRITICAL 

e' 

CONDUCTING 
NON-

1 

800 

O 
600'f 

cc 
•-• 

400t, 
O 

o 
O 

200 

1.) 

-16 - 12 -a -4 0 
DC GRID- Nei SUPPLY VOLTS 

92CS - 774 8 T I 

4-56 
TUBE DIVISION 

RADIO CORPORATION OP ANFRICA, HARRISON, NEW JERSEY 

CE- 774811 
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6012 

CHARACTERISTIC CURVES 

AVERAGE GRID-N21 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

.Ee=6.3 
GR 
GR 
GR 
O = 

II 

0-Ne 
0- Na 
D- NI 
CONDUCTION 

IIII 
VOLTS 
2 (SH ELD) VOLTS.° 
2 RESISTOR (010.15).0 
I RES STOR (OHMS).0 

STARTS 

I I 
DC ANODE voLTS.25 

••‘• 

iP005e 

300 

500 

•0.010 

+0.005 

o 

0.005 g 
i53 

0.010 .7. 

o 

0.05 

o 

0.020 

0.025 

-0030 
-10 5 -6 -4 -2 0 

DC GRID-Nil SUPPLY VOLTS 
92CM - 776371 

AVERAGE GRID-N2 I 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

E., 

GRID 

GR 
GRID 

= 6.3 

-Na 

CI - Na 
-Nil 

VOLTS 

2 (SHIELD) 

2 RESISTOR 
RESISTOR (OHMS). 

VOLTS.0 

(OHMS)o0 

0 

DC ANODE MA.. 100 

400 

J• 

+10 'Élj 

0 

-6 -2 +2 
DC GRID-Nil SUPPLY VOLTS 

92Cm- 776471 

lO E: 

O 

20 

4-56 
TUBE DIViSION -776411 

RADIO COEFOIATIOM OF AMERICA. 1.1IRISCW. NEW JERSEY 

CE- 7763T1 



6073 

VOLTAGE REGULATOR 
MINIATURE GLOW-D ,SCHARGE TYFE 

Intended for applications whereverustable character-

istics and dependable performance under shock and 

vibration are paramount: The 6073 is a "premium" 

version of the 0A2. 

DATA 

General: 

Cathode Cold 

Mechanical: 

Mounting FosP.ion   Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip) . . 2"t3/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small-Button Min'ature 7-Pin ( JETEC No. E7-1) 

Basing Designation for BOTTOM VIEW   580 

Pin 1- Anode 
Pin 2- Cathode 
Pin 3- Inte-nal 

Connect ion-
Do Not Use 

Pin 4 -Cath.xie 

Pin 5-Amode 
Pin 6- Internal 

Connection-
Do Not Use 

Pin 7- Cathode 

Maximum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT ( See no:e below) . 75 max. ma 

DC CATHODE CURRENT   {30 max. ma 
5 min. ma 

AMBIENT TEMPERATURE RANGE   -55 to+90 °C 
FREQUENCY  0 max. cps 

Characteristics Range Values for EgLipment Design: 

#tn. Av. Max. 

DC Anode-Supply Voltage let' — — volts 
Anode Breakdown Voltage . . . . . - 156 185. volts 
Anode Vol age Drop  14C* 151 1696 volts 
Regulation ( 5 to 30 ma) - 2 5., volts 

Circuit Values: 

Shunt Capacitor   - 0.1 gf 
Series Resistor   See note below 

NOTE: The notes and circuit information , hown under Type 062 are also 
applicable to the 6073. 

See next Page. 

MAY 1, 1952 TENTuTIVE DATA TUBE DEPARTMENT 
IIA010 COPPORATION OF AMEtiCA, NAHISON, MEW JERSEY 



6073 

VOLTAGE REGULATOR 

Shock and Vibration Tests: 

These tests are made as indicated in the JAN Specifications 
JAN 1—A for Electron Tubes, May, 1946 under the sections as 
follows: 

Section F-6b ( 9e) Shock Test: 
'nstantaneous Impact Acceleration 

Section F-6b ( 9f) Vibration Test: 
Vibrational Acceleration  2.5 max. 9 

• Not less tnan indicated supply voltage should be provided to insure 
'starting . throughout tube life. 

• Maximum Individual tube value during life. 

• milimum individual tune value during life. 

. . . 900 max. 

MAY 1. 1952 TENTATIVE DATA 
TUE DEPARTMENT 

RADIO CORFOlARION OF AMERICA HARMON. NEVI   



• 

• 

• 

6074 
VOLTAGE REGULATOR 
MINIATURE (, 1_06-p!SCRARIAE TYPE 

Intended for applications where very stable character-

!sties and dependable performance under sock and 

vibration are paramount. ?he 6074 is a "premium" 

version of the 0,92. 

DATA 

General: 

Cathode  Cold 

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' t3/32" 
Maximum Diameter   3/4" 

•  
Bub   T-5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

9asing Designation for BOTTOM VIEW 

Pin 1- Anode 
Pin 2- Cathode 
Pin 3- Internal 

Connection-
Do Not Use 

Pin 4- Cathode 

5BQ 

Pin 5- Anode 
Pin E - Internal 

Connection-
Dc Not Use 

Pin 7- Cathode 

Maximum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT ( See note below) 75 max. ma 

DC CATHODE CURRENT   130 max. ma 
t 5 min. ma 

AMBIENT TEMPERATURE RANGE  -55 to 1.90 oc 
FREQUENCY   0 max. cps 

Characteristics Range Values for Equipment Desigm: 

41n. Av. Max. 

OC Anode-Supply Voltage. 13-)* _ volts 
Anode Breakoown Voltage. - 115 133. volts 
Anode Vo'tage Drop   101* 108 114e volts 
Regulation ( 5 to 30 ma). - 1 e volts 

Circuit Values: 

Shunt Capacitor  - 0.1 mf 
Series Resistor  See note below 

"Ti: Th e and cir-uit In'orma:ion shoen under Type £ A2 are also 
Z -plicable to the 607;. 

'.6.A : see neat page. 

MAY 1, 1952 
TUBE DEPARTMENT TENTATIVE DATA 

eAD.0 C01.011ATION OF AMERICA. 141111500. NOW JIMEY 



6074 

VOLTAGE REGULATOR 

Shock and Vibration Tests: 

These tests are made as indicated in the JAN Specifications 
JAN 1-4 for Electron Tubes, May, 1946 under the sections as 
follows: 

Section F-6b ( 9e) Shock Test: 
Instantaneous Impact Acceleration . . . . 900 max. 

Section F-6b ( 9f) Vibration Test: 
Vibrational Acceleration  2.5 max. 

L Not less than indicated supely voltage should be provided to insure 
esttrting throughout tune life. 

• Maximum individual tune value during lire. 

• Minimum individual tube value during life. 

MAY 1. 1952 
TUSE DEPARTMENT 

1.010 COIFORMION OF AMERICA, .. 116014, NEW MEET 

TENTATIVE DATA 



6130/3C 45 
HYDROGEN THYRATRON 

POSITIVE—CONTROL —RICDE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage  

Current at 6.3 volts: 
Minimum  2 amp 
Average  2.3 amp 
Maximum  2.5 amp 

Mirimum heating time   2 minutes 
Direct Interelectrode Capacitances 

(Approx.): 
Grid to anode  3.9 mmf 
Gr'd to cathode  8.6 mmf 

Ionization Time ( Approx.) °   0.6 ,.sec 
Deiorization Time ( Approx  )   25 µsec 
Anode-Cathoce Voltage Drop ( Approx.) 

at middle of pulse duration  150 volts 
Maxinum Variation inFiring Time (Jitter)  0.06 µsec 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   5-3/16" 
Seated Length  4-3/8" t 3/16" 
Maxircm Diameter   1-9/16" 
Weight ( Approx.)   3 oz 
Cool ng Natural 
Bulb   112 
Cap Snell ( JEDEC No.C1-1) 
Base . . . . Medium-Shell Small 4-P n, Micanol ( JEDEC No. A4-9) 

Basing Designation for BOTTOM VIEW 481  

Pin 1- Heater 
Pin 2- Cathode, 

Circuit 
Returns 

45% 
6.3 1-10% • . . ac o- dt volts 

Pin 3- Grid 
Pin 4 - Heater, 

Cathode 
Cap- Anode 

PULSE -MODULATOR SERVICE 

MaximJm and Minimum CCS. Ratings, Absolute Values: 

fortressuresdown 
to 7o mm of lig # 

DC ANODE-SUPPLY VOLTAGE  800 min. volts 
PEAK ANODE VOLTAGE: • 

Forward lEbmf; *  3000 max. volts 
Inverse  • 5% of Ebmf min. volts 
After arode-current pulse:à 

. During first 25 µsec . . . 1500 max. volts 
After first 25 µsec. . . . 3000 max. volts 

See Pea: page. 

4-59 ELECTRON TUBE DIVISION 
.0 ,0 CO.roRAlloN or » AMC. Ff.erl,cn, NEW ,f 'MY 

DATA 1 



6130/3C45 

HYDROGEN THYRATRON 

ForPressuresdoun 
to 70 mm of Ng ° 

GRID VOLTAGE: 
Negative ( DC or Peak), 
before conduction  

Peak positive—pulse 
ANODE CURRENT: 

Peak   35 max. amp 
Average°   0.045 max. amp 
Rate of rise   750 max. amp/µsec 

OPERATION FACTORt  3 x 108 max. 
PULSE DURATION*  6 max. µsec 
AMBIENT-TEMPERATURE RANGE. . —50 to +90 oc 

Typical Operation: é 

At 2000 PPs un accompanying circuit 
with puise duration of o.5 psec 

DC Anode—Supply Voltage  1250 volts 
Peak Anode Voltage: 

Forward  3000 volts 
Inverse: 

Immediately after anode— 
current pulse  530 volts 

GRIC VOLTAGE: 
Negative, before conduction. . . 0 volts 
Peak positive—pulse ( Unloaded) . 175 volts 

Effective Grid—Circuit Resistance. 1000 ohms 
ANODE CURRENT: 

Peak   35 amp 
Average°   0.035 amp 

Operation Factort  2.1 x108 
Peak Power Output to Pulse 
Transformer ( T)  43000 watts 

Maximum Circuit Values: 

Effective Grid—Circuit Resistance. 1500 max. ohms 

o Defined as the time interval between the point on the rising portion 
of the grid pulse which is 26 per cent of the peak unloaded-pulse 
amplitude and the point on the anode-current pulse which is 26 eer cent 
of its peak amplitude. The anode-current pulse has a maximum time rise 
of 0.05 µSec. The grid pulse basa minimum peak amplitudeof 130 volts. 
a waximum rise time of 0.5 µSec. and is supplied by a driver having a 
maximum internal impedance of 1500 ohms. 

• Continuous Commercial Service. 

à Corresponds to altitude of about 50,000 feet. 

• In applications where the anode voltage is applied instantaneously, the 
power- supply filter should be designed so that the peak forward anode 
voltage is applied at a rate not to exceed 75,000 volts per second. 

L Exclusive of spike not having more than 0.05 µsec duration. 

îAveraged over any cycle. 

Defined as Peak Porkofd Anode Voltsx Pulse-Repetttion Rate (Otis). Peak 
Aliens Amperes ( excluding spike). 

200 max. volts 
175 min. volts 

▪ See next page. 

4-59 ELECTRON TUBE DIVISION 
PADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 

DATA]. 



6130/3C 45 

HYDROGEN THYRATRON 

Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous amplitudes are equal to 70.7 per 
cent of the maximum amplitude excluding spike. 

Operation with a bulb temperature within the approximate range of 60° 
to 900 C measured on the bulb directly oppositethe anode is recommended 
for longest life. To attainthis temperature under operating conditions 
invo:vinglow ambient temperature, the use ofa heat-conserving eoclosure 
for the tube may be necessary. 

OPERATING CONSIDERATIONS 

The anode is brought out of the tube to a Small cap. The 

connector for this cap should be of the heat- radiating type 

and the connector lead should have ample current-carrying 

capability for the operating requirements. 

Shtelding of the 6I30/3C45 should be provided if it is 

pperated in the presence of strong electric fields which will 

ionize the gas within the tube. Any such ionization will 
cause erratic performance. 

Ctoltng of the 6I30/3C45 is accomplished by natural 

circulation of air around it. Under no circumstances should 

a stream of cooling air be applied to the glass envelope. 

TYPICAL PULSE-MODULATOR CIRCUIT 

1250 V. Uni 
UCS-7784R2 

C: Blocking Capacitor, 0.001 wf 

egg: Pulse Generator supplying peak positive-pulse grid 
voltage of 175 volts ( unloaded) 

L: Charging Choke, 5 henries 

PfN: Pulse-Forming Network with iterative impedance of 
50 ohms, and a two-way transmission time of 0.5 wsec 

21: Grid Resistor, 30,000 ohms 

Op: Effective Resistance of grid circu,t, 1000 ohms 

Ri: Load Resistance. Value reflected into primary of 
transformer ( T) is 35 ohms. 

T: Matching Pulse Transformer 

4-59 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERICA, HARRISON- NEW AMER 

DATA 2 



6130/3C45 

HYDROGEN THYRATRON 

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 patent rights. 

5316' 
MAX. 

I 9/16" MAX. 

DIA. 

SMALL CAP 
-JEDEC NTICI - I 

•— INSULATOR 

712 
BULB 

MEDIUM - SHELL 
SMALL 4-PIN 

BASE 
JE DEC N9A4 - 9 

92CS- 7974RI 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMEPICA, HARRISON, NEW JERSEY 

CE-7974R1 



2X2-A 
HALF-WAVE VACUUM RECTIFIER 

For applications critical as to severe shock and vibration 

GENERAL DATA 

Electrical: 

Heater, for Uniootential Cathode: 
Min. Av. Max. 

Voltage  2.25 2.50 2.75 a: volts 
Current at 2.50 volts. 1.55 1.75 1-95 amp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-17/32" 
Seated Length  3-25/32" t 1/8" 
Maximum Diameter   1-9/16" 
Dimensional Outline  See General Section 
Weight ( App -ox.)   1.3 oz 
Bulb  ST- 12 
Cap  Small ( JETEC No.C1-1) 
Base   Small-Shell 3mall 4- Pin ( JETEC 5o.44-5) 

Basing Design tion for BOTTOM VIEW   4AB 

Pin 1 - Heater 
Pin 2 - No Connec-

tion 
Pim 3 - No Connec-

tion 

HALF-WAVE RECTIFIER 

Pin 4 - Heater, 
Cathode 

Cao - Plate 

Maximum Ratings, Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE   12500 max. volts 
PEAK PLATE CURRENT   60 max. ma 
DC OUTPUT CURRENT. . . . .   7.5 max. ma 
HOT- SWITCHING TRANSIENT CURRENT, 

for duration of 0.2 second max. . . . . 100 max. ma 
AMBIENT TEMPERATURE  70 max. 0C 

Typical Operation: 

AC Plate-Supply Voltage ( RIAS)  5500 volts 
Total Effective Plate-Supply Impedance .   0.3 megohm 
Filter Input Capacitor   0.1 mf 
DC Output Current  2 ma 
DC Output Voltage ( At input to filter) .   4500 volts 

SHOCK TEST DATA 

Impact Acceleration  250 rex. 

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

production run to determine ability of tube to withstand 

the specified impact acceleration. The tubes are subject-
ed to a total of 3 blows in each of the 3 primary mutually 

.. Indicates a change. 

SEP. 1, 1955 
nmix onfisom 

1.010 COOORATION OF ANIIICA. 1.0150N, NOV JUIWY 

DATA 

••••• 
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is) 
2X2-A 

HALF-WAVE VACUUM RECTIFIER 

perpendicular tube planes when tested in the Navy Type, 

High- Impact ( flyweight) Shock Machine. At the end of this 

test, tubes wi I I not show permanent or temporary shorts 

or open circuits, and will not be inoperat ive. 

AVERAGE PLATE CHARACTERISTIC 
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SEPT. 1, 1955 
TUBE DIVISION 
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579-B 

9 

HALF WAVE HIGH -VACUUM RECTIFIER 

DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  
Cur ent  

Mechanical: 

2.5 t 5% 
6 

volts 
amp 

Mounting Position  Ve'rtical 
Overall Length   7-3/16" ± 4/4" 
Maximum Diameter   
Bulb   T-16 
Bulb Terminal See Outline Drawing 
Base   Medisa Shell Super—Jumbo 4—Pin 

Maximum Eatinge, Absolute Values: 

PEAK INVERSE ANODE VOLTAGE 
PEAK ANODE CURRENT   
AVERAGE ANODE CURRENT  
AMBIENT AIR TEMPERATURE 
BULB TEMPERATURE   

74;  

.050"x.250 
APPROX. TERMINAL 

'4— A NODE 

20000 max. volts 
270 max. ma. 
25 max. ma. 
50 me..X. °C 

75 max. OC 

MEDIUM SHELL 
SUPER-JUMBO 
4 - PIN BASE 

FILAMENT 

NO CONNECT. ON 

92C 5- 672d 

MAY 1, 1946 remEoposem TENTATIVE DATA 
IMO COMMIATION Of OdatICAMAIMSON.P.M JCIUT 
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HALF-WAVE HIGH-VACUUM RECTIFIER 

TUBE DIVISION 
EA010 COWOIANON Of »AMC& .1,1110N. NEW 11111.1 



•  

I 

1945 
VACUUM-GAUGE TUBE 

HYDROGEN- SENSITIVE, IONIZATION TYPE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t ac or dc volts 
Current  0.75   amc 

Mechanical: 

Mounting Position  Any 
Maximum Overa'l Length   6-3/8" 
Maximum Diameter   1-5/16" 
Tubulation   See Outline Drawing 
Bulb   Métal Shell MT8C 
Base   Small-Wafer Octal 8-Pin 

BOTTOM VIEW 

Pin 1- Cathode 
Pin 2- Heater 
Pin 3- Ion 

Collector 
Pin A- Cathode • 
Pin 5- Plate, Shell 

DO NOT USE 
FOR GETTER 
CONNECTION 

LEAK DETECTOR 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  300 max. volts 

ION-COLLECTOR VOLTAGE   f -30 max. volt 
1 -15 min. volts 

PLATE CURRENT  50 max. ma. glepLATE DISSIPATION  7 max. watts 
/PEAK HEATER-CATHODE VOLTAGE  0 max. volts 

Pin 6 - Cathode 
Fin 7- Heater 
Pin 8- Getter 

Shell- Plate, Getter 
Connection 
to Hexagonal 
Section of 
Tubulation 

Typical Operation: 

Plate Voltage  185 volts 
Minimum Plate-Supply Voltage   250 volts 
Ion-CcIlector Voltage  -22.5 volts 1111 Plate Current  32 ma. 
lon-Collector Current  Less than 0.5. µamp i  
Plate Dissipation  ... 6 watts 
• With no hydrogen ir, the gauge. when hyd ,ogen from minute leaks enters 

the gauge tube. the ion-collector current may increase by less than 
a. In order toobtain a definite reading of suCh email changes in ion-
collector current, it is necemsary to use an amplifier capable of ampli-
fying dc : urrentt of the order of 0.005 .uamp. 

e
The metal shell of the 1945 contaiis an indi rect 1y...heated 

cathode, an ion- collector and a plate made of palladium. 

The palladium plate located across tie inner end of the 

tubulation serves, when cold, asa vacuum- tight barrier to 

the vacuum system. Ihis construction permits the metal 

enclosure to be exhausted to a mucn better vacuum than 

JUNE 20, 1947 nieciteAatteha TENTATIVE DATA 
IMO CO•10tATION OF .111C.F..FRISON. HIC 11151Y 



1945 

VACUUM-GAUGE TUBE 

(continued from preceding page) 

rormally exists in a vacuum system. However, when heated, 

the palladium 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 application 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 th@ point of leakage, passes 

through the hot palladium plate, and produces an increase 

in current to the ion-collector. 

Because of its high vacuum, the 1945 can detect far smaller 

leaks than are detectable using conventional ionization 

gauges operating atthe same pressure asthe vacuum system. 

Actually, an increase in hydrogen pressure of less than 

10-7 mm of mercury 1 10-4 microns) can be detected by the 

1445. 

The 1945 can be connected to a hard- glass, soft- glass, or 

metal vacuum system. 

Connection to a hard-glass system may readily be made by 

breaking off the tip of the glass tubulation ( see Outline 

Drawing), and sealing the ( Corning Code 772 Nonex) tubu-

lation to the glats system. 

Connection to a soft- glass system requires a graded seal 

between the hard- glass tubulationofthe 1945 and the soft 

glass of the system. 

,Ionnection to ametal system requires that the glass tubu-

lation first be removed by pinching the glass with pliers 

at a point close to the Kovar seal. Then, the 1945 can be 

connected to a metal system by a straight pipe coupling 

which is necessary forclearance of the metal exhaust tubu-

lation. Always apply the wrench to the hexagonal section 

and never to the metal shell. After the coupling 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 clamo 

encircling the metal shell. The clamp should be lined 

with an asbestôs pad so that the clamp does not place a 

strain on the welds. In a metal system, the 1945 can usu-

ally be supported by the pipe coupling. 

For safety reasons, it is advisable to have the metal shell 

of the 1945 at ground potential ( positive polarity). 

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, OURRISON, NEW 11151Y 



1945 

VACUUM—GAUGE TUBE \ ev 

I DIA 
APPROX. 

2 1/2  HARD GLASS 
MAX. CORNING CODE 

7052 

6M3C.   

1 1/4.. 

2 

MAX. 

2M5L8:. 

HARD GLASS 
CORNING CODE 
772 NONEX 

'4 DIA 
1/8.1. 27 NPT 
PIPE THREAD 

7iie,«HEXAGON 

I I/3;MAX. 

-.NAM BULB 

'SMALL-WAFER 
OCTAL 8- PIN 

BASE 

MAX. I.- 92C S-6841 

AVERAGE PLATE CHARACTERISTIC 
60 

50 

W 40 

6. 

3 30 

10 

o 

— TYPE 1945 
Ef 0 6.3 VOLTS 

0 100 200 
PL ATE VOLTS 

300 
92CM-6850T 

JUNE 20, 1947 TUIE DEPARTMENT CE-634 I-6850T 
1•010 COMIATION Of MI f ICA, MMIISON. SRN/ MU, 
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1950 
VACUUM-GAUGE TUBE 
SOFT—GLASS BULB, IONIZATION TYPE 

DATA 

General: 

Filament, Tungsten:* 
Voltage ( Approx.) . . . . 5   ac or dc volts 

doli Current ( Approx.)  3 5  amp 
IlleMaximum Tube Length ( Including tubulat on 11-1/4" 

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 Po;ition   Vertical, with tubulation up or 

down; Horizontal with stem 
press in vertical plane 

Terminal Arrangement   See Outline Drawing 

• The 1950 contains two f i laments, one of which is a spare. Values shown 
are for either f i lament operated alone. The filament vol tage sbould be 
Yept as low as possible duri ng degassing because use of a low filament 
voltage materially increases filament 1 fe. 

Maximum Ratings, Typical Degassing Ccnditions, Typical 
Operation, Calibration and Terminal Lead Connectons 

for the 1950 are the same as tor the 1949. 

PLATE 

060• 
i.003« 

UAe ' DIA. 

4 7/8. 

MAX. 

. GRID 

I 3/16 
APPROX. 

FILAMENT 
(SPARE) 

34"* 346 

15 3/60 ; 

MAX. 

1/2'01A. 

APPROX. 

SOFT GLASS 
CORNING CODE 
012 LEAD " 4; 

MAX. 

2 7/16' MAX. 

STI9 BULB 

4 TERMINAL 
LEADS 

.020» DIA. 

COMMON LEAD 
TO F.LAMENTS 

FILAMENT 
92C S - 6616 

MARCH 1, 1954 TWECCeARTMENT 
40.0 COPOUTION Of NUM.*, MAIMISON. NEW SPICY 

DATA 





• 
5794 

FIXED-TUNED OSCILLATOR TRIODE 

"PENCIL TYPE" WITH INTEGFAL ESONAT°Fis 

For radiosonde service at 1680 Mc  

The 5794 is the some as the 6562 except for the following items: 

Mechanical: 

Dimensions  See Dimensional Outline grerminal Connections (See Dimensional Outline): 

I 

H - Heater 

K - Cathode 

OPERATING CONSIDERATIONS 

G - Grid 

P - Plate 

The flexible heater leads of the 5794 are usually soldered 

to the circuit elements. Soldering cf these connectons 

should not be made closer than 3/4" from the end of the 

tube. Lf this precaution isnot followed, the heat of the 

soldering operation may crack the glas, seals of the leads 
and damage thetube. 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 snell either above or below the frequency-ad-

justment screw. It is essential, however, that the pres-

sure exerted on the shell by the clamp be held to a nin-

imum because excessive pressure can distort the reasonators 

and result in a change of frequency. 

The plate and cathode connections should have flexible 
leads which will accommodate variatipris in the relative 

positions ofthe plate and cathode terminals in individual 

tubes. 

The 5794 may be mechanically tune l by adjustment of the 

frequency- adjustment screw Iacaten on the metal shell of 

the tube. A clockwise rotation of the frequency-adjust-

ment screw will decrease the frequency, while a counter-

clockwise rotation will increase the frequency. The range 

of adjustment p-ovided by the screw is ± I2 megacycles. 

.—Indicates a change. 

4-56 TIRE DIVISION 
MOO CORPORATION Of ANIRICA. HARMON, NEW JERSEY 

DATA 
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s) 
5794 

FIXED-TUNED OSCILLATOR TRIODE 

GRID TERMINAL 

0.865"t 0.015  DIA. 

0.425", 
MAX. 

FREQUENCY-
ADJUSTMENT 

SCREW 
0.04e±0.00A.1 re 

DI A. 1 

0.283 t Q062. 
„  

t — 11  

1 

1730" 
MAX. 

1.016' 

I.58‘ 
MAX. 

I 0.791' 
.7.0.010" 

0.400" 0.040 
MAX. Ix. ,,,i 

t ' 1.500"- 
1750' 

_.) 0.01E7.0.00i- 0.00r DM. 
2-HEATER TERMINALS 

45.17 . 

/  

0.275 7 
i 0.005 ' 

RF COAXIAL 
OUTPUT TERMINAL 
CUet0.003 "MA. 

0.9ao" 
MAX. 

PLATE TERMINAL _r__, 0.305"i 0.010" DIA. 

o 

4 - 

-------Ii -JO"M IN. MIN. 

0.325 

+ *  

L0250 
MAX. 

0.270" MAX. 

/ 0.20dM IN. 

f o"- .., e0.150 t 

.._ CATHODE TERMINAL 
-4- 0.30e40.01e DIA. 
1-- 0.080 MAX. 

UNTINNED LENGTH 

1.-.1— 0.115" t 0.040" AT 
TERMINAL TIPS 

92CM-7140R4 

 : 
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le 
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RAE DIVISION 
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•  
5825 

HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Filameit, -hariated Tungsten: 
Voltdge  1.6 
Current 1  25 

Direct Interelectrode Capacitance: 0 
F Plate to Filament. . . . 2.2 Auf 
Tube Voltage Drop at maximum 

peak plate current . . 1750   volts 

O with no external shield. 

Mechanical: 

Mounting Position  Any 
Overal: Length   5-11/16' t 5/32" 
Seated Length  5-1/6" t 5/32" 
Maximum Diameter   2-1/16" 
Bulb   . ST-16 
Cap   Mediun 
Base   Medium Shell Small 4-Pin 
Basimg.Designation for BOTTOM VIEW   4P 

Pin 1- Filament U Pin 4- Filament, 
Pin 2- No 23 Internal 

Connection Shield 

Pin 3- No Cap- Plate 
Connection 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

For sup', ly frequencies op to 250 kc 

kUK INVERSE PLATE VOLTAGE   60000 max. volts 
PEAK PLATE CURRENT  40 max. ma 
AVERAGE PLATE CURRENT   . 2 M3X. ma 
HOT-SWITCHING TRANSIENT CURRENT for 

duration of 0.1 sec. max.   100 max. ma 
PLATE DISSIPATION   3.5 max. watts 
BULB TEMPERATJRE   80 max. 0C 

Typical Operation at 70 kc in Half-Wave Circuit 
with Capacitor- Input to Filter: 

AC Plale-Supply Voltage ( RMS)   21200 volts 
Filter- Input Capacitor  350 PeLf 
Effective Plate-Supply Impedance . . .   120000 ohms 
DC Output Current   2  ma 

11111,3C Output Voltage at Input to Filter ( Approx.): 
' At half-loa i current (1 ma)   28000 volts 

At fJ11-load current ( 2 ma)   26700 volts 
Voltage Regulation ( Approx.): 

Half- load to full-load current . . . . 1300 volts 

3C volts 

dMC 

SEPT. 15, 1949 TUIE DEPARTINENT TENTATIVE DATA 
RADIO CORPORATION Of /AMERICA. HARRISON. sew KISER 



5825 

HALF-WAVE VACUUM RECTIFIER 

CHARACTERISTICS RANGE VALUES FOR ECUIPMFNT DESIGN 

Note 'fin. Max. 

Filament Current   1 1.15 1.35 amp 
Plate—Filament Capacitance 2.14 2.26 mgf 

Note: with 1.6 volts dc on filament. 

OPERATING NOTES 

When the filament is supplied from an rf power source 

which is at a high dc potential above ground, adjust-

ment of the filament voltage by direct measureeent is 

usually impractical. However, a simple method utiliz-

ing visual comparison of filament temperatures can be 

used for adjustment of filament power. The color temp-

erature of the filament operating from an rf power 

source may be checked visually by observing in adark-

ened room the reflection of the incandescent filament 

upon the surface of the internal shield. A visual com-

parison of this color temperature with that obtained 

when the filament of another 5825 is operated from a 

dc or low-frequency ac supply of 1.6 volts, provides 

a convenient means for adjusting the amount of rf ex-

citation to produce 1.6 volts lrms1 at the filament 

terminals. 

The filament must never under any condition of opera-

tion be allowed to reach a temperature higher than 

that caused by operating the filament on dc or low-

frequency ac at a voltage of 1.68 volts. Operation at 

higher temperatures will cause impaired performance 

of the tube. During circuit adjustment, however, it 

is permissible to allow the filament voltage to rise 

to 2 volts for the brief interval required to make 

the adjustment. 

Soft x-rays are produced when the .5825 is operated at 

a plate voltage aboveapproximately 20000 volts. These 

rays can constitute a health hazard unless the tube 

is adequately shielded. Relatively simple shielding 

should prove adequate, but the need for this precau-

tion should be considered in equipment design. 1 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
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5825 

HALF-WAVE VACUUM RECTIFIER 

MEDIUM- SHELL 
SMALL 

4-PIN BASE 

92C5-7176 
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14010 CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 



/(0 5825 

HALF-WAVE VACUUM RECTIFIER 

80 

¡rf 60 

P,40 

-2 20 

AVERAGE PLATE CHARACTERISTIC 

TYPE 5825 
Ef = 1 6 VOLTS DC 

400 800 1200 1600 2000 2400 2800 
DC PLATE VOLTS 

92CM-7177T 

• 

• 
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8013-A 

HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Min. Av. Max. 

Voltage   2.37 2.50 2.63 at volts 
-urrent at 2.50 volts . .   4.7 5.0 5.3 amo 

Mechanical: 

Mpunting Position . . Any, preferably vertical with base down 
Maximum Overall Length  6-1/16" 

5-4/32" j 5/32" Seated Length 
Maximum Diameter  2-1/16" 
Weight ( ApProx  ) 2  9 oz 
Bulb  ST- 16 
Cap . . . . Skirted Medium with Rolled Edge ( JETEC No. C1-19) 
Base  Medium-Shell Small 4- Pin ( JE-EC No. A4-9) 
Basing Designation for BOTTOM VIEW  4P 

Pin 1 - Filament 

Pin 2 - No Connec-
tion 

Pin 3 - No Connec-
tion 

Pin 4 - Filament 

Cap - Plate 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK PLATE VOLTAGE: 
Forward   40000 max. volts 
Inverse   40000° max. volts 

PLATE CURRENT: 
Peak 150 max. ma 
Average   20 max. ma 
.7ault   500 max. ma 

PLATE DISSIPATION   12 max. watts 

OPERATING CONSIDERATIONS 

Filament and plate voltaee may be applied simultaneously 

to the 8013-A. 

The bulb of the 8013-A should bec leaned regularly. Accu-

mulation of dust or other foreign matter on the bulb will 

cause leakage and, as a result, probably tube failure. 

X-rays are produced during normal operation of the 8013-A. 

These rays can constitute a health hazard unless the tube 

is adeouately shie'ded fork- ray radiation. Although rela-

tively simple shielding shou'd prove adequate, make sure 

it provides the required protect'on to the operal>or. 

*this value may De increased to 55001, volts when the 8013-A is immersed 
in oil. 

....-Innitates a change. 

S.:_PT. 1, 1955 DATA 
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8013-A 

HALF-WAVE VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 
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8020 

HALF-WAVE HIGH-VACUUM RECTIFIER 

DATA 

Electricals 

Filament, Thoriated Tungsten: 
Voltage  5 
Current 5  5-6.5 

Direct Interelectrode Capacitance: 
Anode to Filament. . . 1.4 

Tube Voltage Drop 
at 100 ma. 20G 

Mechanical: 

volts 
amp 

µid 

volts 

Mounting Position  Vertical, Base Down 
Overall Length   7-1/2" ± 1/2" 
Maximum Diameter   • • 2-5/16" 
Bul b   T-18 
Cap  
Base 

  Medium 
Medium 4-Pin, Payondt 

RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK INVERSE ANODE VOLTAGE   40000 max. volte 
PEAK ANODE CUPRENT   750 max. ma. 
AVERLGE ANODE CURRENT  100 max. ma. 

SORGE - LIEITIEG DIODE SERIICE 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   5.8 max. volts 
PEAK FORWARD ANODE VOLTAGE   . 12500 max. volt. 
AVERAGE ANODE DISSIPATION  75 max. watts 

Typical Operation: 

Filament Voltage 
Peak Forward Anode Voltage 
Minimum Peak Anode Current 

5.5 . . volts 
10000 . . volts 

2 . . amp 

MAY 1, 194e TUC DIVISION TENTATIVE DATA 
RADIO CORPORATION a AMERICA. NARRUCK NRW CONY 
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8020 

HALF-WAVE HIGH-VACUUM RECTIFIER 
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RCA UBE 
HANDBOOK 
HB-3 

RECEIVING 

TUBE 

SECTION Part 1 

This Section contains data for I hose tubes 
used primarily in broadcast and home-

television receivers. 

Por further Technical Information, write to 
Commercial Engineering, Tube Division, 
Radio Corporation of America. íh,rria n. N. . 1. 
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Application Guide for RCA RECEIVING TUBES 

Dealil Power Tube 

O 5AQ5 • 6GC5 
O 5CZ5 0 6FE5 
O 5V6GT o 6L6 
O 6AQ5A o 6L6GBI 
O 6AS5 o 6L6GC 
O 6CM6 0 6V6 
O 6CU5 o 6V6GTA 
O 6CZ5 o 6W6GT 
o 6DG6GT 0 6Y6G 
D 6DS5 0 12AB5 

Power Pentode 

D 65 o 6K6GT 
CI 6EH5 D 88Q5 

O 6F6 U 12EH5 
D 60E6 

D 12AQ5 o 
• 12CA5 0 

O 12CU5/12C5 0 

o 12L6GT 
O 12V6GT 0 
o 12W6GT 0 
• 25C5 0 
O 25F5A 0 
O 34GD5 0 
D 34.GD5A o 

EJ 25015 

• 35EH5 
• 50EH5 

3585 
35C5 

35L6GT 
5085 
5005 
50FE5 

50L6GT 
6973 

7027A t 
7408 

D 50FK5 
0 60FX5 
o 7189 t 
• 7868 

2. AUTOMATIC GAIN CONTROL CIRCUITS ( AGC & AVC) 

Diode--Sharp-Cutoff Pentode 

D 6KL8 D 12KL8 

Diode--Remote-Cutoff Pentode 

D 6EQ7 D 12EQ7 U 20EW 

Twin Diode— Medium- Mu Triode 

• 6BF6 o 6SR7 D 128E6 

Twin Diode--High-Mu Triode 

• 3AV6 D 6AV6 
• 4AV6 0 6SQ7 
O 6AT6 0 6S0I7GT 0 

12AT6 
12AV6 
usça 

Medium-Mu Triode--Sharp-Cutoff Pentode 

O 5AN8 D 6AZ8 0 68H8 

• 51GH8 0 6BA8A 0 6CH8 
U 6AN8A 

Miniature. O Octal 

O 12SR7 

o 12SQ7GT 
▪ 18FY6 
D 18FY6A 

EJ 

• 
6CU8 
6GH8 
6GH8A 

Novar 

High- Mu Triode--Sharp-Cutoff Pentode 

n 6AW8A 0 6JV8 0 8AW8A 

Sharp-Cutoff Twin Pentode 

• 38U8 0 48U8 04GS8 
• 3GS8 

O 8JV8 

D 613U8 
D 6HS8 

3. BURST AMPLIFIERS 

Medium- Mu Triode--Sharp-Cutoff Pentode 

o 5EA8 0 6EA8 o 6GH8 n 6GH8A 
• 5GH8 

High-Mu Triode with Twin Diodes 

• 6BN8 

4. CATHODE- DRIVE RF AMPLIFIERS ( GROUNDED-GRID) 

Medium-Mu Triode 

U 6BC4 

Medium-Mu Twin Triode 

D 48C8 O 48Z7 
D 48Q7A O 5BK7A 
O 48S8 0 58Q7A 

High- Mu Triode 

O 2CW4 D 6AB4 
O 2DS4 

High- Mu Twin Triode 

O 6DT8 D 12AZ7 
b 12AT7 

5. COLOR KILLERS 

Quadruple Diode 

O 6JU8 

f For high.fidelity equipment. 

D 68C8 D6BS8 
D 68K7A D 6BZ7 
0 68Q7A D6FW8 

6CW4 O 6DS4 

CI 12,617A U 12DT8 

0 Nuviator 

• 

RCA RECEIVING 
TUBE GUIDE I 
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Application Guide for RCA RECEIVING TUBES 

In this Application Guide, RCA receiving tubes 
are classified by function ( application) and by 
structure ( diode, triode, etc.). 

Triodes are designated as low-, medium-, or 
high-mu types on the following basis: law, less 
than 10; medium, 10 or more, but less than 50; 
high, 50 or more. Where applicable, tubes are 
designated as sharp-, semiremote, orremote-cutoff 
on the basis of the ratio, in per cent, of the 
negative control- grid voltage to the screen- grid 
voltage ( or, for triodes; the plate voltage) as 
given in the characteristics or typical operation 
values. These terms are defined as follows: sharp, 
less than 10 per cent; semiremote, 10 or more, 
but less than 20 per cent; remote, 20 per cent 
or more. 

APPLICATIONS 

1. Audio- Frequency 
Amplifiers 

2. Automatic Gain Control 
(AGCandAVC) Circuits 

3. Burst Amplifiers 

4. Cathode- Drive 
RF Amplifiers 
(Grounded-Grid) 

5. Color Killers 

6. Color Matrixing 
Circuits 

7. Complex- Wave 
Generators 

8. Converters 
9. Dampers 

10. Demodulators ( Color TV) 
11. Detectors 
12. DC Restorers 
13. Discriminators 
14. Frequency Dividers 

15. FM Detectors 
16. Gated Noise, AGC, 

and Sync Amplifiers 

17. Harmonic Generators 

18. Horizontal- Deflec-
tion Circuits 

19. Intermediate- Fre-
quency Amplifiers 

20. Limiters 
21. Mixers-- RF 

22. Mixer-Oscillators- HF 

23. Multivibrators 

24. Noise Inverters 

25. Oscillators 

26. Phase Inverters 

27. Phase Splitters 
28. Radio- Frequency 

Amplifiers 

29. Reactance Circuits 
30. Rectifiers 

31. Regulators 
32. Relay Control 

Circuits 
33. Sync Amplifiers 
34. Sync Clippers 
35. Sync Separators 
36. Tuning Indicators 

37. Vertical- Deflection 
Circuits 

38. Video Amplifiers 

I. AUDIO-FREQUENCY AMPLIFIERS 

Voltage Amplifiers 

Medium-Mu Triode with Twin Diode 

D 6BF6 0 6SR7 D.12BF6 

Medium-Mu Triode- Sharp- Cutoff Pentode 

D 7199t 

Medium-Mu Twin Triode 

D SJ6 0 6SN7GTB D 9AU7 
O 6J6A D 7AU7 D 12AU7A 

High- Mu Triode 

O 12SF5 

High-Mu Triode with Twin Diode 

O 3AV6 D 68 D 12AT6 

O 4AV6 D 6CN7 D 12AV6 
• 6AT6 o 6SQ7 0 12SW 
O 6AV6 0 6SOMT 0 12SQ7GT 

High-Mu Triode with Triple Diode 

O 5T8 D6T8A 0 191.8 

High-Mu Twin Triode 

O 6EU7t D 12AX7At 
O 6SL7GT 0 12AZ7 
O 12AX7t 

Sharp- Cutoff Pentode 

El 3DT6A* D 5GX6* 

• 4DT6A* D 6EW6A* 

o 12SR7 

O 12SV7GTA 
• 19J6 

D 14GT8 

• 18FY6 
O 18FY6A 

12AZ7A o 12SL7GT 
D 12BZ7 D 20EZ7 

O 7025 t 

6GX6* 0 5879 t 

D 6HZ6* D 7543 t 

Remote- Cutoff Pentode with Diode 

O 12CR6 

Pouer AmPlifiers 

Power Triode 

2A3 

0 Miniature 
O Octal * Dual-control grid.. t For high-fidelity equipment 

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



Application Guide for RCA RECEIVING TUBES 

Twin Diode--High-Mu Triode 

C 3AV6 0 6BN8 
O 4AV6 U 6(1\17 
O 6Ar6 0 6SQ7 

O 6AV6 0 6SQ7GT 

Triple Diode 

C 6BJ7 

D 12AT6 
O 12AV6 

O 12SQ7 
O 12SQ7GT 

Triple Diode--High-Mu Triode 

C 5 D6TSA 0 19T8 

Quadruple Diode 

C 6JU8 

• 14GT8 

O 18FY6 
D 18FY6A 

Sharp-Cutoff Pentode 

O 30T6A* 0 5GX6* 0 6DT6A* U 6GX6* 

O 4CT6A* D 6HZ6* 

12. DC RESTORERS 

Diode--Sharp-Cutoff Pentode 

D 5AM8 D SAS8 C 6AM8A 

Triple Diode 

O 6BJ7 

13. DISCRIMINATORS 

FM 

Twin Diode 

• 1AL5 D 6AL5 12AL5 

Twin Diode—High-Mu Triode 

D 6BN8 C 14GT8 

Triple Diode--High-Mu Triode 

O 5T8 D 6T8A 0 19T8 

Beam Tube 

O 3BN6 4BN6 O 6BN6 

U Miniature 

D6AS8 

FM Quadrature -Grid 

Sharp-Cutoff Pentode 

D 3DT6A* 

O 4Dr6A* 
0 5GX6* 
D 5GY6 * 

Beam Tube 

O 3BN6 C 4BN6 

n 6DT6A* 
O 6GX6* 

• 66 

Horizontal AFC 

Twin Diode— High-Mu Triode 

D 6BN8 6CN7 

14. FREQUENCY DIVIDERS 

High-Mu Twin Double- Plate Triode 

D 12FQ8 

D 6GY6 * 
D 6HZ6* 

15. FM DETECTORS ( See 13. DISCRIMINATORS) 

16. GATED NOISE, AGC, AND SYNC AMPLIFIERS 

High- Mu Triode— Sharp- Cutoff Pentode 

• 6KA8 C 8KA8 

Sharp- Cutoff Pentode 

C 6GY6* 

Pentagrid Amplifier 

c 3BY6 D 3CS6 • 6BY6 C 6CS6 

17. HARMONIC GENERATORS 
(See 7. COMPLEX-WAVE GENERATORS) 

18. HORIZONTAL-DEFLECTION CIRCUITS 

Oscillators 

Medium-Mu Triode— Sharp- Cutoff Pentode 

O 5G1-18 D 6GH8 6GH8A 

0 Octal * Dual-control aritin 

RCA RECEIVING 
TUBE GUIDE 2 
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Application Guide for RCA RECEIVING TUBES 

6. COLOR MATRIXING CIRCUITS 

Medium-Mu Twin Triode 

C 6CG7 0 6GU7 
O 6F(:17 

8CG7 

7. COMPLEX-WAVE GENERATORS 

High-Mu Twin Double- Plate Triode 

O 12FQ8 

Sharp-Cutoff Twin- Plate Tetrode -- Diode 

C 6FA7 

O 8FQ7 
O 12BH7A 

Sharp- Cutoff Three- Plate Tetrode -- Diode 

D 6KM8 

Sharp- Cutoff Three-Plate Tetrode — Medium-Mu Triode 

C 6F18 

8. CONVERTERS 

Medium-Mu Triode--Sharp-Cutoff Pentode 

C 5EA8 C 5U8 0 618 
C 5GH8 0 5X8 C 6Œ18A 
C5KE8 0 6EA8 0 6KE8 

High-Mu Twin 
• 6DT8 
C 12AT7 

O 6U8A 
O 6X8 
O 19X8 

Triode 
D 12AZ7 C 12AZ7A C 12DTB 

Sharp-Cutoff Pentode 

C 6AU6 0 12AU6 0 18GE6A 

Pentagrid 

O 6BA7 0 6SA7GT 0 12BE6 
O 6BE6 0 12BA7 0 12SA7 
O 6SA7 

CI Miniature 

O 12SA7GT 

• 18FX6 

O 18FX6A 

0 Octal 

9. DAMPERS 

Half- Wave ( Diode) 

O 6AU4GTA 0 6DA4 

O 6AX4GT 0 6DE4 
O 6AX4GTB 
• 6AY3 

• 6BA3 
• 613 
• 6653 
O 6CQ4 

O 6DM4 
• 6DW4 
O 6W4GT 
O 12AX4GTA 
O 12AX4UFB 
• 12AY3 

• 12BS3 0 1704 
O 12D4 0 17DE4 
O 1210M4 0 170M4 
O 17AX4GT 0 19AU4 
O 17AX4GTA 0 19AU4GTA 
• 17AY3 • 22BH3 
• 1713 0 22DE4 
• 178S3 0 25AX4GT 

10. DEMODULATORS ( COLOR TV) 

Medium-Mu Twin Triode 

▪ 12BH7A 

High- MU Twin Triode 

D 12AZ7 D 12AZ7A 

Sharp-Cutoff Pentode 

O 66 

Pentagrid Amplifier 

• 6BY6 

II. DETECTORS 

Diode— Sharp-Cutoff Pentode 

D 5AM8 

O 5AS8 
C 6AM8A D6AS8 

Diode— Remote- Cutoff Pentode 

▪ 6EQ7 

Twin Diode 

• 3AL5 
• 6AL5 

O l2CH6 0 12EQ17 

O 6H6 

0 6KL8 
D 12KL8 

20KI7 

C 12AL5 0 12H6 

Twin Diode—Medium-Mu Triode 

O 12BF6 

Novar 

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



Application Guide for RCA RECEIVING TUBES 

21. MIXERS — RI 

Medium-Mu Twin Triode 

D 5J6 D 6J6A 0 12AV7 U 19J6 

High-Mu Triode 

0 2CW4 n 6AB4 0 6CW4 

22. MIXER-OSCILLATORS— RF 

Medium-Mu Triode— Sharp- Cutoff Tetrode 

▪ 5(1.8A Q 5CQ8 0 6C1,8A 

Medium-Mu Triode--Sharp-Cutoff Pentode 

▪ 5AT8 C 5KE8 0 61888A 
• 5B8 0 5U8 0 6CG8A 

• 5888 D 5X8 0 6EA8 
D 5cre D 6AT8A 6EG7 
C 5EA8 

High-Mu Twin Triode 

C 60T8 D12ATI 12DT8 

• 6CQ8 

• 6KE8 
C 6U8A 
O 6X8 

O 19EA8 
O 19X8 

23. MULTIVIBRATORS 

Medium-Mu Triode— Sharp- Cutoff Pentode 

• 5GH8 D 6GB8 D 6G-18A 

Medium- Mu Twin Triode 

C 6CG7 0 6SN7GTB 0 9AU7 012SN7GTA 
1] 6117 D 7ÁU7 n 12AU7A 

High-Mu Twin Triode 

D 12AX7 0 12AX7A 

24. NOISE INVERTERS 

High-Mu Triode— Sharp- Cutoff Pentode 

D 6KA8 D 8KAB 

Miniature 

Sharp- Cutoff Pentode 

O 6GY6 * 

25. OSCILLATORS 

Radio Frequency— WI? 

Medium-Mu Triode 

D 2AF4B D 3AF4A 
0 2DV4 0 3DZ4 
O 2DZ4 

Radio Prequenc) -- VHF 

Medium-Mu Twin Triode 

D 5J6 0 6J6A 

High- Mu Triode 

• 6AB4 

Power Triode 

-] 6C4 ( Class C) 

• 6AF4 
O 6AF4A C 6DZ4 

6DV4 

• 12AV7 D 19J6 

Low Frequency, Sueep Type 

Medium-Mu Triode— Sharp- Cutoff Pentode 

• 5AN8 D 6AZ8 D 6888 
D 6AN8A O 68A8A O 6018 
• 6AU8A 

High- Mu Triode with Twin Diode 

C 6BN8 D 6CN7 

High-Mu Triode--Sharp-Cutoff Pentode 

• 6AW8A C 8AW8A 

High-Mu Twin Triode 

C 12AX7 D 12AX7A 

26. PHASE INVERTERS 

Medium-Mu Triode—High- Mu Triode 

• 12DW7 

Nuvistor 

C 6CU8 

D 6CX8 

8CX8 

* Dual-control grid* 

RCA RECEIVING 
TUBE GUIDE 3 

8-63 

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



Application Guide for RCA RECEIVING TUBES 

Medium-Mu Twin Triode 

D 6CG7 D 7AU7 
6F1T 8Cc? 

o 6SN7GTB 

Amplifiers 

Beam Power 

O 6AU5GT 
o 6AV5GA 
O 6BG6A 

O 6BQ6G-113/ 
6CU6 

O 6CB5A 
O 6CE6GA 
O 6DN6 

O 6DQ5 
O 6DQ6B 

Tube 

o 6EX6 

• 6GJ5 
• 6GT5 
O 6GW6 

• 6JB6 
• 6JE6 
O 12AV5GA 
o 12W6GEB/ 

12ŒJ6 

O 8FQ17 C 12AU7 

• 9AU7 D 12BH7A 
o 12SN7GTA 

O 12DQ6A • 17GT5 

O 12DQ6B o 17GW6 
• 12GJ5 • 17JB6 

• 12G15 • 22JG6 
O 12GM6 0 25AV5GA 
• 12JB6 0 25BQ6GTB/ 

O 17B1Q6GTB 25Œi6 
O 1701Q6B o 25CD6GB 

• 17Gj5 o 250N6 

19. INTERMEDIATE-FREQUENCY AMPLIFIERS 

Medium-Mu Triode-- Sharp Cutoff Tetrode 

O 5CQ8 0 60Q8 

Medium-Mu Triode--Sharp-Cutoff Pentode 

D 5AN8 O 6A28 0 6CH8 
D 6AN8A 0 6BH8 D 6CU8 

D 6AU8A 

High-Mu Triode--Sharp-Cutoff Pentode 

• 6AW8A 0 6JV8 D 8AWBA 
4 68 D 6KV8 D 8GN8 

• 6HF8 

Miniature O Octal 

• 6CX8 

• 8CX8 

O 8JV8 
D 10HF8 
O 11KV8 

.11 Novae 

Sharp- Cutoff Pentode 

3AU6 D 4EW6 

O 3CB5 
• 3CB6 

• 3CF6 

D 311K6 
• 3JC6 

• 3JD6 
D 4AU6 
CI 41336 

D 4JC6 
• 4JD6 

• 5EW6 

o 6AB7 
o 6AC7 
• 6AG5 
D 6AH6 
D 6AK5 

▪ 6AU6 
• 6AU6A 
• 6BC5 
O 6CE6 
O 6086A 

O 6CF6 

• 6EC6 
D 6DE6 
• 6DK6 

Sharp- Cutoff Pentode with Diode 

O 5AM8 D68A D6ASS 
D 5AS8 

Semiremote-Cutoff Pentode 

• 3BZ6 D 6BZ6 D 6GM6 
• 4BZ6 p 6EH7 D 6HR6 
D 5GM6 

Remote- Cutoff Pentode 

D 6BA6 o 6SK7GT 
O 6SK7 D 12BA6 o o 

127 
12SK7GT 

Remote- Cutoff Pentode with Diode 

• 6EQ7 D 12EQ7 D 20EQ7 

20. LIMITERS 

Beam Tube 

D 3BN6 D46 

Sharp- Cutoff Pentode 

D 3AU6 111 6AU6A 
D 4AU6 0 6GX6 

D 5GX6 

D6BN6 

O 6HS6 
• 6HZ6 

Sharp- Cutoff Pentode with Diode 

D 6KL8 p 12KL8 

O 6EJ7 
O 6EW6 
O 6HS6 

• 6JC6 
O 6,1916 M 
O 12AU6 
O 12AW6 
O 18GD6A 
• 19HS6 

D 6KL8 
D 12KL8 

O 6JH6 

O 12BZ6 
O 19HR6 

• 18FW6 
• 18FW6A 

O 12AU6 

O 19HS6 

• Approaches semiremote-cutoff characteristic; 

used in first-if amplifier applications 

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



Application Guide for RCA RECEIVING TUBES 

29. REACTANCE CIRCUITS 

Medium- Mu Triode--Sharp-Cutoff Pentode 

U 5AN8 O 6AZ8 O 6BA8A 
• 6AN8A 

High-Mu Triode with Twin Diodes 

▪ 6CN7 

High- Mu Triode--Sharp-Cutoff Pentode 

D 6AW8A C 8AWRA 

D 6CH8 
D 612u8 

30. RECTIFIERS 

Power-Supply Types 

Half- Wave ( Diode) 

• 35W4 C 36AM3A D 36AM3B 0 50DC4 

O 35Z5GT 

Full- Wave (Twin Diode) 

O 3DG4 0 5U4GB o 5Y3GT C 6CA4 
o 5AS4A 0 5V3A o 5Y4GT 0 6X4 
• 5BC3 0 5V4G o 5Z4 o 6X5GT 
o 51114 o 5V4GA o 6AX5GT O 12X4 

High- Voltage TyPes 
(For rfeectifier or pulsed low-current applications) 

Half- Wave ( Diode) 

O 1B3GT 0 1J3 C 1V2 0 3A3 
O 1G3G17 ô 1K3 D 1X2B 

1B3GT 

31. REGULATORS 

High- Voltage, Low Current 

Sharp- Cutoff Beam Triode 

o 6EE4 

O Miniature 

3
9
n
i
-
O
N
I
A
1
3
D
3
1
1
 

32. RELAY CONTROL CIRCUITS 

Medium-Mu Twin Triode 

O 12FV7 

High-Mu Twin Triode 

C 6EV7 

33. SYNC AMPLIFIERS 

Medium- Mu Triode--Sharp-Cutoff Pentode 

• 6AU8A 0 6AZ8 C 6CX8 

Medium- Mu Twin Triode 

O 6CG7 0 7AU7 D 12AU7A 

High-Mu Triode with Twin Diode 

C 6047 

High-Mu Triode--Sharp-Cutoff Pentode 

• 6AWBA O 6JV8 D 8AW8A 

High- Mu Twin Triode 

O 12BZ7 

34. SYNC CLIPPERS 

Medium-Mu Triode--Sharp-Cutoff Tetrode 

C 5Œ118 n 6C(J8 

Medium-Mu Triode--Sharp-Cutoff Pentode 

• 5AN8 O 6AU8A 
C 6AN8A U 6AZ8 

C 8CX8 

D8JV8 

O 6018 O 6CX8 

O 6C118 0 8CX0 

High-Mu Triode--Sharp-Cutoff Pentode 

C 6AW8A D 6HF8 D 8AW8A 

C 6EB8 o6JV8 D8EB8 
D 6GW8 

High-Mu Twin Triode 

D 12BZ7 

O Octal • Novar 

• 8Ce18 

o 8JV8 
C 10HF8 
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Medium-Mu Twin Triode 

O 6CG7 o 6SN7GFB 0 9AU7 
O 6GU7 C 7AU7 0 12AU7A 

High-Mu Triode— Sharp- Cutoff Pentode 

C 6AW8A 0 6GN8 0 8AW8A 

C 6EPe C 6HF8 0 8EP8 

O 12SN7GTA 

C 88 

O 10HF8 

High-Mu Twin Triode 

O 6SL7GT D 12AX7A 0 12SL7GT 0 7025 
D 12AX7 

27. PHASE SPLITTERS 

Medium-Mu Triode--Sharp-Cutoff Tetrode 

O 5CQ8 0 6CQ8 

Medium- Mu Triode--Sharp-Cutoff Pentode 

O 5AN8 0 6AZ8 
• 6AN8A C 6BA8A 

• 6C1-18 
C6CU8 

High-Mu Triode--Sharp-Cutoff Pentode 

D 6AW8A D 8AW8A 

28. RADIO- FREQUENCY AMPLIFIERS 

Medium-Mu Triode 

• 2BN4A 

High- Mu Triode 

0 2CW4 0 3GK5 
0 2DS4 0 6AB4 
D 2FH5 0 6CW4 

0 6DS4 0 6FQ5A 
• 6ER5 D65 

C 6FH5 O 13CW4 

High- Mu Twin Triode 

C 6U18 0 12AZ7 D 12AZ7A 0 12DT8 

Power Triode 

D 6C4 ( Class C) 

Sharp- Cutoff Tetrode 

C 2CY5 03CY5 

Sharp-Cutoff Pentode 

▪ 3AU6 0 6AB7 
O 3BC5 0 6AC7 
▪ 3CE6 D 6AG5 

O 7199 3CF6 6AK5 
11] 4AU6 6AU6A 
• 4CB6 0 6BC5 

C 3BN4A D 6BC4 0 6BN4A 

Medium-Mu Triode— Sharp- Cutoff Tetrode 

O 5CQ8 C 6CQ8 

Medium-Mu Twin Triode 

▪ 4BC8 n 5BK7A 
O 4BQ7A D 5BQ7A 
O 4BS8 C 5J6 

C 4BZ7 0 6BC8 

• 6BK7B 

• 6BWA 
• 6BSe 
• 6BZ7 

D 6Fle 

D 6J6A 
O 19J6 

D Miniature- O Octal 

• 6CY5 

• 616 

• 6CB6 
• 6Œ6A 
O 6CF6 
O 6DC6 
C 6DE6 

Sharp-Cutoff Pentode with Diode 

• 6KL8 0 12KL8 

Remote- Cutoff Pentode 

D 3BA6 0 6SK7 
D 6BA6 o 6SK7GT 

O 6BJ6 

D 12BA6 

O 129(7 

Remote- Cutoff Pentode with Diode 

• 6EQ7 0 12EQ7 C 20EQ7 

Nuvintor 

• 6FV6 

O 6SJ7 

O 12AU6 
D 12AW6 

O 12SJ7 
O 18GD6A 

O 12SK7GT 
• 18FW6 
▪ 18FW6A 

(1111141 RADIO CORPORATION OF AMERICA 
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Power Pentode 

o 6K6GT 

38. VIDEO AMPLIFIERS 

Medium-Mu Tri ode— Sharp - Cuto f f Pentode 

• 5AN8 D6AZ8 
• 6AN8A 6BA8A 
n 6AU8A 

D 613118 
D 6(118 

High-Mu Triode— Sharp- Cutoff Pentode 

D 6AW8A 

D 6E138 
• 6GV8 

6HFO 

D 6JV8 
D 6KV8 

Sharp- Cutoff Pentode 

• 12BY7A 

• 8AW8A 

D 8E138 
• 88 

Sharp- Cutoff Pentode with Diode 

• 5AM8 5AS8 D 6AM8A 

Beam Power Tube 

D 2511(5 

Power Pentode 

• 6AG7 DÔŒÔ • 6(6 

MiniS,,r. O tbrIal 

O 6CU8 
▪ 6CX8 
D 8CX8 

n 8JV8 
• 10HF8 
D 1 1KV8 

O 6AS8 
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Sharp- Cutoff Twin Pentode 

• 3BU8 0 4BU8 D4GS8 

• 3GS8 

Pentagrid Amplifier 

D 3BY6 0 3CS6 • 6BY6 

35. SYNC SEPARATORS 

Medium-Mu Triode— Sharp- Cutoff Tetrode 

• 5CQ8 D 6CQ8 

Medium-Mu Triode— Sharp- Cutoff Pentode 

• 5AN8 0 6AU8A D 6CU8 
C %BB 0 6A28 C 6CX8 
• 6AN8A 0 6CH8 D 6GH8 

Medium-Mu Twin Triode 

O 6CG7 C 7AU7 O 12AU7A 

High-Mu Triode with Twin Diode 

O 6CN7 

High-Mu Triode--Sharp-Cutoff Pentode 

O 6AW8A D 6JV8 

• 6EB8 D 6KA8 

▪ 6GN8 C 6KV8 
O 6HF8 

High-Mu Twin Triode 

C 12BZ7 

C 8AW8A 

O 8EB8 
▪ 8GN8 

Sharp- Cutoff Twin Pentode 

O 3B118 D CIA n 4GS8 
C 3GS8 

Pentagrid Amplifier 

• 3BY6 0 3CS6 D6BY6 

O 6BU8 

C 6HS8 

C 6CSh 

• 6Œ8A 

Pentagrid Amplifier 

0 3BY6 0 3CS6 

36. TUNING INDICATORS 

Indicator with Triode Unit 

6E5 6U5 

Twin Indicator Units 

O 6AF6G 

6BY6 

37. VERTICAL-DEFLECTION CIRCUITS 

Oscillators and Amplifiers (Combined) 

8CX8 Medium-Mu Triode--Low-Mu Triode 

• 6DE7 C 6EW7 D 10DE7 

Medium-Mu Dual Triode 

O 6CM7 06C57 D8Ql7 

• 8JV8 

C 8KA8 
O 10HF8 
D 111W8 

D 6BU8 

6HS8 

C 6CS6 

0 Miniature 0 Octal 

High-Mu Triode--Low-Mu Triode 

O 6CY7 • 6FD7 Dlo7 
0 6DR7 • 6GF7 O 10EM7 
O 6EA7 O 6GL7 • 10GF7 

o 6E17 

High-Mu Triode-- Beam Power Tube 

• 15KY8 

Amplifiers 

Low-Mu Triode 

O 12B4A 

Medium- Mu Triode 

C 6S4A 

Beam Power Tube 

O 5AQ5 o 5V6GT 

O 5CZ5 D 6AQ5A 

A Mover 

• 60M6 
• 6CZ5 

• 6CS6 

• 13DE7 

• 13EM7 

• 13FEa 

• 13GF7 

• 6EM5 
D8EN15 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 
Dimensi o ns 

and Basing 

DiagramA 

Heater or 

Filament ( F) 
Unless specified 011 

etiay7iseotheo,",,,,thh"rorns. 

trolled warrnup lone. 

Use 
taises ta sighs give 
operating conditions 
and characteristics tor 
... . . , manatee typical use 

Plate 
Sup- 

plr 

Vils 

Grid Bias 
Volts (y) 

or 
Cathode 

Resistor 

Olias(0) 

Screen 
Sup- 

ply 

Vas 

Screen 
Cur- 

rent 

Ma. 

Plate 
Cur- 

rent 

Mt 

AC Plate 
Reus- 

tance 

Oka 

Trans- 
conduc- 

fence 

Miersathes 

Amplifi- 

cation 

Factor 

Load 
ter stated 

pow er 

Output 

¡Ohm 

Power 

Out-
put 

wee 

• 

e 

 1 1. 

alb 

Di. 1.0. Volts Awes. 

Max. 
Max. 

Peak Inverse Plate 
Peak Plate Ma., 

Volts, 20000 
45 

Max. Average Plate Ma., 0.5 
1313 9Y 1.25F 0.2 

Pulsed Rectifier in 
TV Receivers 1X2-A 

Half-Wave 
Rectifier 

2A3 Power Triode 
Class A Amplifier 250 -45v 60.0 800 5250 4.2 2500 3.5 

9111 40 2.5F 2.5 Push-Pull 
Class AB, Amplifier 

300 
300 

7800. 
-62v 

80.0, 
80.041 

--- 5000 
3000 

10.0t 
15.0t 

2AF4-B Medium-Mu 
Class A Amplifier 80 150a 17.5 2100 6500 13.5 

Al 709 2.350 0.6 TriodeOscillator 
at 1000 Mc. 

100 Grid Res., 10000 oluns 17 Grid Current (Approx.) 750 ma. 

2DZ4 
Nl edium-Mu 

Triode 
Al 7DK 2.350 0.6 

UHF Oscillator in 
TV Receivers 

, „ 
"' 

,„,,,, 
'"'"0 0 

I 
1 l 

15.5 Plate-Circuit Resistance; 2700 ohms 

2EN5 Twin Diode A2 7FL 2.19 0.45 
Horizontal - 

Phase Detector 
Max. 
DC Volts 

Peak Heater 
Not to 

-Cathode 
Exceed ,-1-190 

Volts, ± 200 Max. DC Plate Ma., 5 

3A2 
Half-Wave 
Rectifier B5 MY 3.15 0.22 

Pulsed Rectifier in 
TV Receivers 

Max. 
Max. 

Peak Inverse 
Peak Plate 

Plate 
Ma., 80 

Volts, 18000 
Max. Average Plate Ma., 1.5 

3B2 
Half-Wave 
Rectifier F30 WW1 3.15 0.22 

Rectifier Pulsed R 
in TV Service 

Mex. 
Max. 

Peak Plate 
Total DC 

Ma. 80 
& Peak Inverse Plate Volts, 

M D 
35000 (Abs.) 

Inverse Plate Volts, 
Max. Average 

25000 
Plate Ma., 1.1 

3GS8/ 
3BU8 

Sharp-Cutoff 
Twin Pentode 

84 9LW 3.150 0.6 
Class A Amplifier 

(w,u ,: se,s,w)aoue 
ssenOns 

For other characteristics, refer to Type 4GS8/4BU8. 

3LF4 
Ream 

Power Tube 
12 OBA 1.4F 

2.8F 
0.1 
0.05 

Class A Amplifier For other characteristics, 
. _ 

refer to Type 3Q5-GT. 

3Q4 Power Pentode A2 7BA 
1 . 4F 
2.8F 

0.1 
0.05 

Class A Amplifier For other characteristics, refer to Type 3V4 

3415-GT Power Tube 
Fe TAP 1.4F 

2.8F 
0.1 
0.05 

Class A Amplifier 
11C 
110 

- 6.6v 
- 6.6v 

110 
110 

1.4 
1.1 

10.0 
8.5 

100000 
110000 

2200 
2000 

8000 
8000 

0.40 
0.33 

354 Power Pentode A2 7BA 
1.4F 
2.8F 

0.1 
0.05 

Class A Amplifier 9C 
90 

- 7v 
- 7v 

67.5 
67.5 

1.4 
1.1 

7.4 
6.1 

100000 
100000 

1575 
1425 

8000 
8000 

0.27  
0.235 

3V4 Power Pentode A2 MX 1,4F 
2.8F 

0.1 
0.05 

Class A Amplifier 90 
90 

- 4.5v 
- 4.5v 

90 
90 

2.1 
1.7 

9.5 
7.7 

100000 
120000 

2150 
2000 

10000 
10000 

0.27  
0.24 

4GS8/ 
4BU8 

Sharp-Cutoff 
Twin Pentode 

94 9LW 4.20 

- 

0.45 
Class A Amplifiera 
(wll boltreosa 

100 . 67.5 6.0 - Grid-No 3 volts, each section, - 10 
10 0 : 67.5 3.6 2.0 Grid-No 3 volts, each section, 0 

: Grid current adjusted for 100 microamperes DC 

13 ST 5.0F 2.0 --Wiih Capacitive- 
Input Filter 

Mal. AC Volts per 
Mai. Peak Inverse 

Plate (RMS), 350 Max. DC Output Ma., 125 Min. Total Effect Supply 
Volts, 1400 Max. Peak Plate Ma., 440 Imped. pet Plate, 50 ohms 5AZ4 

Full-Wave 
Rectifier 

SBE8 

Medium-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

B2 SEO 4.7e 0.6 

Triode Unit as 
Class A Amplifier 

,,„ 
" s' 56n - - 18 5000 8500 40 

Pentode Unit as 
Class A Amplifier 

,,,,,, 
`'" 680 110 3.5 10 400000 5200 - 

5BT8 
Twin-Diode-
Sharp-Cutoff 

Pentode 
92 0FE 4 . 7 ce 0.6 Class A Amplifier 200 1800 150 2.8 9.5 300000 6200   

5DH8 

High-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

0 

Triode Unit as 
Class A Amplifier 250 390a - - 7.3 12000 4400 53  1 1. 

alb 

62 9EG 5 . 249 

- 

.6 
Pentode Unit as 
Class A Amplifier 

125 560 125 3.8 13.5 150000 8600 

Mai. DC Output Ma., 300 for AC Volts per Plate, 500 Max. Peak Inverse Volts, 1700 
and Min. Total Effect. Supply Imped. per Plate, 83 ohms Max. Peak Plate Ma. per Plate, 1000 

With Capacitive- 
Input Filter 

SDJ4 
Full-Wave 
Rectifier 

F25 8KS 5. CIF 3.0 
-With Inductive- 

Inpiit Filter, 
Max. DC Output Ma., 300 for AC Volts per Plate, 600 
Mae, Peak Inverse Volts, 1700 Max. Peak Plate Ma. per Plate, 1000 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

• 

• 

• 

Type 

Name 

Tube 

Dimensions 

and Basing 

DiagramA 

Heater or 
Filament ( F) 

Unless snaffled all 

,trYPielesolheor",,,,thehleorns., 

trolled wannup lane 

Use 
moor to right gi,ve  

°Feneng mddi"' 

Zrodo‘oht000r"ttrepr't,eogi'otasor 

Plato 

Sup- 
ply 

V its 

Grid Bias 
Volts (y) 

or 

Cathode 
Resistor 

Oliss(0) 

Screen 

Sup- 
ply 

Vas 

Screen 

Cur- 
rent 

Na 

Plate 

Cur- 
rent 

Na 

, 

AC Plate 
Resis- 
tune's 

Olms 

Trans- 
conduc- 
fence 

Miardiss 

Amplifi- 
cation 
Factor 

Load 
tum id 
hbw 
WO 

Ohms 

Power 
Out-
put 

Wills D. I.D. Volts Amps. 

OZ4 - Rectifier 
Starting 
DC 

-Supply 
Output Current, 

Voltage 
75 

per Plate, 
max., 30 min. 

300 min. 
ma. 

peak volts Peak 
DC 

Plate Current, 
Output Voltage, 

200 
300 

max. ma. 
max. volts. 

Full-Wave 
Gas Rectifier 

E2 
n 

4R 

OZ4-G Full-Wave 
Gas Rectifier 

E2 
F2 

4R - - Rectifier 
Starting 
DC 

-Supply 
Output Current, 

Voltage 
75 

per Plate, 
max., 30 min. 

300 min. 
ma. 

peak volts. Peak 
DC Output 

Plate Current, 
Voltage, 

200 
300 

max. ma. 
max. volts. 

1A3 Diode A2 MP 1.4 0.15 Rectifier Max. Peak 
Max. Peak 

Plate Inverse 
Plate Ma., 

Volts, 
5 

330 Max. 
Max. 

DC Output 
Peak Heater 

Ma., 0.5 
-Cathode Volts, 140 

1A5-GT Power Pentode F8 8X I.4F 0.05 Class A Amplifier 8905 1 44:55vv 9085 0.7 
1.1 

3.5 
4.0 

300000 
300000 

800 
850 - 

25000 
25000 

0.100 
0.115 

45 0.7 0.6 600000 
Anode-Grid 
Oscillator 
Conversion 

(42): 90 
-Grid ( 8 

Transcend., 

volts, 1.2 
I) Resistor, 

250 

ma. 
0.2 meg. 

micrœnhos. 
1A7.-GT 

Pentagrid 
Converter o 

F7 7Zit 1.4F 0.05 Converter 90 Ov 

lAX2 
Half-Wave 
Rectifier as 0T I.4F 0.65 

Pulsed Rectifier in 
TV Receivers 

Max. 
Max. 

Peak Inverse 
Peak Plate 

Plate 
Ma., 45 

Volts, 25000 
Max. Average Plate Ma., 0.5 

1133-GT 
Half-Wave 
Rectifier 

F20 3C 
- 
1.25F 0.2 

Pulsed Rectifier in 
TV Receivers 

Max. 
Max. 

Peak Inverse 
Peak Plate 

Pla 
Ma., 

e Volts, 26000 
50 Max. Average Plate Ma., 0.5 

1DN5 
Diode-

Semiremote- 
Cutoff Pentode 

A2 sew I.4F 0.5 Pentode Unit as 
Class A Amplifier 

67.5 Ov 67.5 0.55 2.1 600000 630 

1H5-GT 
Diode- 

High-Mu Triode 
F7 Mx 1.4F 0.05 

Triode Unit as 
Class A Amplifier 90 Ov - - 0.15 240000 275 65 - - 

113 
Half-Wave 
Rectifier F20 3C 1 25F 0.2 

Pulsed Rectifier in 
TV Receivers 

Max. Peak Inverse 
Max. Peak Plate 

Plate 
Ma., 

Volts, 
50 

26000 (Abs.) 
Max. Average Plate Ma., 0.5 

1L6 
Pentagrid 
Converter a 

A2 7DC 1.4F 0.05 Converter 90 Ov 45 0.6 0.5 650000 
Anode-Grid 
Oscillator 
Conversion 

( A 2): 90 
Grid ( fli 1) 
Transcend., 

max. volts, 
Resistor, 
300 micrornhos. 

1.2 ma. 
0.2 meg. 

1LA6 
Pentagrid 
Converter o 

12 7AK 1.4F 0.05 Converter 90 Ov 65 0.6 0.55 750000 
Total Cathode 
Conversion 
bias of - 3 

ma., 4. 
Transcend. 
volts), 10 

(for grid 
micromhos. 

-No. 4 

1LB4 Power Pentode 12 SAD 1.4F 0.05 Class A Amplifier 90 - ov on 1.0 5.0 -- 925 12000 0.200 

1LH4 Diode- 
High-Mu Triode 112 5813 1,4F 0'0' 

Triode Unit as 
Class A Amplifier 

For other characteristics,  ristics, refer to Type 1H5-GT. 

1LN5 
Sharp-Cutoff 

Pentode 
12 7A0 1.4F 0.05 Class A Amplifier 90 Ov 90 0.35 1.6 1.1§ 800 

1N5-GT 
Sharp-Cutoff 

Pentode 
F7 ItYlt 1.4F 0.05 Class A Amplifier 90 Ov 90 0.3 1.2 1.5§ 750 

1R5 
Pentagrid 
ConverterA 

A2 7AT 1.4F 0.05 Converter 45 
90 

Ov 
Ov 

45 
67.5 

2.1 
3.5 

0.7 
1.5 

500000 
400000 

Conversion 
Conversion 

Transcend.. 
Transcend., 

210 ;mhos. 
280 eimhos. 

154 Power Pentode A2 7AV 1.4F 0.1 Class A Amplifier 
45 
90 

- 4.5v 
- 7v 

45 
67.5 

0.8 
1.4 

3.8 
7.4 

100000 
100000 

1250 
1575 

8000 
8000 

0.065  
0.27 

155 
Diode-

Sharp-Cutoff 
Pentode 

A2 MU 1.4F 0.05 
Pentode Unit as 
AF Amplifier 

Plate Supply, 90 
3.1 meg. resistor. 

y applied through 1 meg 
Grid Bias, 0 volts. Grid Resistor, 

resistor. Screen Supply, 90 y applied through 
10 megoluns. Voltage Gain, 66 approx. 

1T4 
Remote-Cutoff 

Pentode 
A2 BAR 1.4F 0.05 Class A Amplifier 

 45 
90 

Ov 
Ov 

45 
67.5 

0.7 
1.4 

1.7 
3.5 

350000 
500000 

700 
900 

1U4 
Sharp-Cutoff 

Pentode 
A2 BAR I.4F 0.05 Class A Amplifier 90 Ov 90 0.50 1.1 I.0§ 900 

1U5 

Diode-
Sharp-Cutoff 

Pentode 
A2 BBW 1.4F 0.05 Pentode Unit as 

Class A Amplifier 67.5 Ov 67.5 0.4 1.6 600000 625 

1-v 
Half-Wave 
Rectifier 

1(4 40 6.3 0.3 
With Capacitive- 

Input Filter 
Max. AC Plate Vo 
Max. DC Output 

ts (RMS), 325 Min. Total Effective Plate-Supply Impedance: Up to 117 
Ma., 45 volts, 0 ohms; at 150 volts, 30 ohms; at 325 volts 75 ohms. 

Note: For footnotes, see end of this section. A For key to tube dimensions, description, and basing diagram, see end of this section. 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 

Dimensions 

and Basing 

Diagrams 

Heater or 

Filament (F) 
Unless specified oil 

jt,Mathearnwithheatceonn: 

trolled warmup tone 

Use 
Values to right give 
operating conditions 
ond characteristics for 
indicated typical use 

Plate 
Sup- 

ply 

V ilt 

Grid Bias 
Volts ( y) 

or 
Cathode 

Resistor 

Ohms ( Si) 

Screen 
Sup- 

ply 

Ildb 

Screen 
Cur- 

rent 

Kt 

Plate 
Cur- 

rent 

Ms 

AC Plate 
Rosis- 

tance 

Oats 

Trans- 
conduc- 

tance 

111malos 

Amplifl- 
cation 

Factor 

Load 

for stated 
power 

output 

Ohms 

Power 
0 ut-

put 

Watts Volts 

.4 

Ames. Ole. L O. 

GUS 
Electron-Ray 

Tube K3 8R 6.3 0.3 
Visual 

Indicator 
Plate 
Grid 

St Target Supply 
Bias, -- 22 

= 250 volts. 
volts; Shadow Angle, 

Triode Plate 
O. Was, 

Resistor 
0 volts 

.. 1.0 meg. 
Angle, 90°; 

Target Current 
Plate Current, 

= 
0.24 
4.0 ma. 

ma. 

6V6 
Beans 

Power Tube 
El me 6.3 0.45 

Single-Tube 
Class A Amplifier 

250 
315 

-13.5v 
-13v 

250 
225 

4.5 
2.2 

45.0 
34.0 

50000 
80000 

4100 
3750 
- 
----- 

5000 
8500 

4.5 
5.5 

Push-Pull 
Class AB, Amplifier 

250 
285 

-15v 
-19v 

250 
285 

5.0e 
4.0+ 

70.0+ 
70.0+ 

10000 
8000 

10.0t 
14.0t 

6Y6-G Beam Power Tube 
FIS 7ACt 

6.3 1'25 
Single-Tube 

Class A Amplifier 
135 
200 

-13.5v 
-14v 

135 
135 

3.5 
2.2 

58.0 
61.0 

9300 
18300 

7000 
7100 

2000 
2600 

3.6 
6.0 

7A4 Medium-Mu 
_ Triode 

.12 SAC 8.3 0.3 Amplifier For other characteristics, refer to Type 6J5. 

TA5 Beam 
Power Tube 

J3 8AA 6.3 0.75 Class A Amplifier g(51 I .-_ ;,5v I 110 
125 

I 3.0 
3.3 

1 60.0 
44.0 

I 16000 
17000 

1 5800 
6000 

I ___ 
1 

I 2500 I 
I 2700 I 

1.5  
2.2 

7A6 Twin Diode 12 7A.1 6.3 0.15 Detector Rectifier Max. AC Voltage per Plate, 150 Volts, RMS Max. DC Output Current per plate, 8 Ma. 

7A7 Remote-Cutoff 
Pentode 

12 8V 6.3 0.3 Class A Amplifier For other characteristics, refer to Type 6SK7. 

7A8 Octode 
Converter 

J2 3U 6.3 0.15 Converter 250 - 3v 100 3.2 3.0 700000 
Anode-Grid 
4.2 ma. Oscillator 
Conversion 

(1‘ 2): 
-Grid 

Traincond., 

2505 max. 
(K 1) 
550 micromhos. 

volts, 
Resistor.. 

7AF7 
Medium-Mu 
Twin Triode J2 SAC 6.3 0.3 

Each Unit as 
Class A Amplifier 250 -10v - - 9.0 7600 2100 16 

7AG7 Sharp-Cutoff 
Pentode 

J2 8V 6.3 0.15 Class A Amplifier 250 250n 250 2.0 6.0 1 meg. 4200 

784 High-Mu Triode 12 SAC 6.3 0.3 Amplifier For other characteristics, refer to Type 6SF5. 

787 Remote-Cutoff 
Pentode 

12 IN 6.3 0.15 Class A Amplifier 250 - 3v 100 1.7 8.5 1 750000 1750  - 

7138 Pentagrid 
Converters. 

J2 SX 6.3 0.3 Converter For other characteristics, refer to Type 6A8. 

7C5 Beam Power 
Tube 

13 SAA 6.3 0.45 Class A Amplifier For other characteristics, refer to Type 6V6. 

7C6 Twin Diode-
High-Mu Triode_ 

J2 8W 6.3 0.15 Triode Unit as 
Class A Amplifier 250 

- 1v ---- ---- 1.3 100000 1000 100 

6.3 0.15 Class A Amplifier 250 - 3v 100 0.5 2.0 2.01 1300 -,---- - - - 7C7 Sharp-Cutoff 
Pentode 

J2 SV 

7F7 High-Mu J2 SAC 6.3 0.3 Each Unit as Class A Amplifier 
_ 

250 - 2v - - 2.3 44000 1600 70 

7F8 Medium-Mu 
Twin Triode JO 8" 6.3 0.3 

Each Unit as 
Class A Amplifier 250 5000 ---- ---- 6.0 ---- 3300 48 

7117 
Semiremote- 

Cutoff Pentode 
J2 81/ 6.3 0.3 Class A Amplifier 100 

250 
- 1.5v 
180u 

100 
150 

2.6 
3.2 

7.5 
10.0 

350000 
800000 

4000 
4000 

737 Triode-Heptode 
Converter 

J2 BBL 6.3 0.3 

_ 

Triode Unit as 
Oscillator 250 5 

Triode 
50000 

Grid Resistor, 
au= 5.0 Triode-Grid a Heptode-Grid Current. 0.4 ma. 

Heptode Unit 
as Mixer 250 - 3v 100 2.8 1.4 1.51 Conversion Transcend., 290 nrahos. 

7K7 Twin Diode-
High-Mu Triode 12 818F 6.3 0.3 Triode Unit as 

Class A Amplifier 210 - 2v ---- ---- 2.3 44000 1600 70 

7147 Medium-Mu 
Twin-Triode 

J3 MC 6.3 0.6 Each Unit as 
Class A Amplifier 

90 
250 

ov 
- 8v 

___. 

- - 
10.0 
9.0 

6700 
7700 

3000 
2600 

20 
20 - __ 

71f7 Shari.-Cutoff 
Pentode 

J2 SV 6.3 0.45 Class A Amplilier 300 160s: 150 3.9 10.0 300000 5800 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 

Dimensions 

and Basing 

DiagramA 

Heater or 
Filament ( F) 

Unless 'Pe‘if'd all 

„4.Piel:othear ewithheacteornsi 

trolled «a rmup time. 

Use 
Values to right give 

°Pereng '""°" 
and Moriateristin f or 
indicated typical use 

plate 

Sup- 

ply 

Volts 

Grid Bias 
Volts (v) 

or 

Cathode 
Resistor 

0s(l7) 

Screen 

Sup- 
ply 

Volts 

Screen 

Cur- 
rent 

Ma. 

Plate 

Cur- 
rent 

Ma 

AC Plate 

Resis- 
tance 

Olen 

Trans- 

conduc- 
tance 

Mienmist 

Ample 

cation 
Factor 

Load 

It:Stated 
pm  

Output 

OW 

Power 
Out-
put 

Watts Dim. 0 D. Volts Asips. 

6148 Triode-Hexode 
Converter 

Es 80( 6.3 0.3 

Triode Unit as 
Oscillator 100 Grid Res., 50000 ohms 3.8 Triode Grid 5s Hexode-Grid Current, 0.15 ma. 

Hexode Unit 
as Mixer 

100 
250 

- 3v 
- 3v 

100 
100 

6.2 
6.0 

2.3 
2.5 

400000 
600000 

Conversion Transcond., 325 micromhos. 
Conversion Transcond., 350 micromhos. 

6K L8  Cutoff  Pentode 
Diode-Sharp-

 Cutoff  Pentode " 9LQ 6.3 0•3 
Pentode 1.'nit as 
Class A Amplifi.,.,,, er "n" 

2.2 M SI 
Grid. Res 100 2.2 5.5 550000 4300  --- ---

6L6-G8 Beam Power 
Tube 

F22 TAC 6.3 0.9 

Single-Tube 
Claso A Amplifier  

250 
250 

-14v 
168n 

250 
250 

5.0 
5.4 

72.0 
75.0 

- 
- 

2500 
2500 

6.5 
6.5 

Push-Pull 
Class A Amplifier  

270 
270 

-17.5v 
124n+ 

270 
270 

11.0+ 
11.0+ 

134.0+ 
134.0+ 

- 
- 

5000 
5000 

17.5t 
18.5t 

Push-Pull 
Class AB, Amplifier 

360 
360  

-22.5v 
2480* 

270 
270 

5.0+ 
5.0+ 

88.0+ 
88.0+ 

- 
- - 

6600 
9000 

26.5t 
24.5t 

6L7 Pentagrid 
Mixerl: 

£3 Tr 6.3 0.3 Mixer Service 250 - 6v 150 9.2 2.3 
Oscilla or-Grid (No. 3) Bias - 15 volts. 
Grid-No. 3 Peak Swing, 16 volts minimum. 
Conversion Transcond., 350 micrornhos. 

6N7 

6N7-GT 

Medium-Mu 
Twin Power 

Triode 

E4 

F8 

88 

881 
6.3 0.8 

Class A Amplifier 
(as Driver)* 

250 
300 

- 5v 
- 6v - 

6.0 
7.0 

11300 
11000 

3100 
3200 

35 
35 

20000 
or more 

exceeds 
0.4 

Class 13 Amplifier 300 Ov Power Output for 1 tube at stated plate-to-plate load. 8000 10.0 

6Q7 
Twin Diode 
High-Mu 
Triode 

E3 ni 6.3 0.3 Triode Unit as 
Class A Amplifier 

100 
250 

- lv 
- 3v - - 

0.8 
1.1 

58000 
58000 

1200 
1200 

70 
70 

6R7 
Twin Diode- 
Medium-Mu 

Triode £3 7V 6.3 0.3 
Triode Unit as 

Class A Amplifier 
250 - 9v - - 9.5 8500 1900 16 

6s8_GT Triple Diode- 
High-Mu Triode 

F8 8C8 6.3 0.3 
Triode Unit as 

Class A Amplifier 250 - 2v - - 0.9 91000 1100 100 

65B7-Y 
Pentagrid 
Converterà 

£2 SR 6.3 0.3 Mixer 100 - lv 100 10.2 3.6 500000 Grid-No 1 Resistor, 20000 ohms 
Conversion Transcond.. 950 micromhos 

65C7 
High-Mu 

Twin Triode 
£2 8S 6.3 0.3 

Each Unit as 
Amplifier 250 - 2v - - 2.0 53000 1325 70 - - 

65F5 
65F5-GT 

High-Mu 
Triode 

£2 
F8 

8AB 
8AB: 6.3 0.3 Class A Amplifier 250 - 2v -- - 0.9 66000 1500 100 - 

6SF7 
Diode-

Remote-Cutoff 
Pentode 

£2 7AZ 6.3 0.3 
Pentode Unit as 
Class A Amplifier 

100 
250 

- lv 
- lv 

100 
100 

3.4 
3.3 

12.0 
12.4 

200000 
700000 

1975  
2050 

6SG7  Cutoff  Pentode 
Semiremote-

 Cutoff  Pentode E2 8BK 6.3 0.3 Class A Amplifier   250  
100 

  250  
- lv 
- 2.5v 

100 
150 

3.2 
3.4 

8.2 
9.2 

250000 
1.0¢ 

4100 
4000 

- - 

6SH7 

-6SK7 

Sharp-Cutoff 
Pentode 

£3 88K 6.3 0.3 Class A Amplifier 
100 
252 

- 1v 
- lv 

100 
150 

2.1 
4.1 

5.3 
10.8 

350000 
900000 

4000 
4900 

6SK7-GT 
Remote-Cutoff 

Pentode 
£2 
F7 

8N 
8N/g 

6.3 0.3 Class A Amplifier 
100 
250 

- 1 v 
- 3v 

100 
100 

4.0 
2.6 

13.0 
9.2 

120000 
800000 

2350 
2000 - - 

65R7 
Twin Diode-
Medium-Mu 

Triode 
£2 8() 6.3 0.3 

Triode Unit as 
Class A Amplifier 250 - 9v - - 9.5 8500 1900 16 

6557 Remote-Cutoff 
Pentode 

£2 8N 6.3 0.15 Class A Amplifier 250 - 3v 100 2.0 9.0 1.0§ 1850 

6T4 
Medium-Mu 

Triode Al 713K 6.3 0.225 

Oscillator in UHF 
TV Receivers 

Class A Amplifier 

Max. DC Plate Volts, 200 Max. Grid Ma., 
Max. DC Cathode Ma., 30 Max. Plate Disepation, 

80 I 150n - - I 18 l - I 7000 l 13 

8 
3 5 watts 

e/Phi RADIO CORPORATION OF AMERICA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 

Dimensions 

and Basing 

DiagrarnA 

Heater or 

Filament (F) 

Unie" 'Peed all 

:Lhe7„,,,hheatreornsi 

trolled wormup time. 

Use 
Values to right give 
operating conditions 

im rinddictatTerd':yeprsti'sfifiaril 

Plate 

Sup- 

ply 

Grid Bias 

Volts (y) 
or 

Cathode 

Resistor 

Screen 
Sup- 

ply 

Screen 
Cur- 

rent 

Plate 
Cur- 

rent 

AC Plate 
Resis- 

tance 

Trans- 

conduc- 

tance 

Micrombas 

Amolift" .- 
cation 

Factor 

Load 

tor Staled 
power 

Output 

Ohms 

Power 

Out-

put 

Watts Dim. B.D. Volts Amps. VIM Olies(st) VIII Na. Na. Ohms 

- 6EH8 

Medium-Mu 
Triode- 

B2 WO 6.30 0.45 

Triode Unit as 
Class A Amplifier 

125 - 1v ---- - 13.5 --- 7500 40 - 

Sharp-Cutoff 
Pentode 

Pentode Unit as 
Class A Amplifier 

125 - Iv 125 4 12 170000 6000 

6E1/7 High-Mu Twin Triode 84 OLP 6.3 0.6 Relay Control 
250 
150 

Ov 
Ov - - 

18.5 
10.0 

Grid Volts for Plate µa, 100 = 
Grid Volts for Plate ga100 = 

- 9 2500-ohm 
-5 relay 

6EX6 Beam Power Tube F33 587 6,30 2.25 
Horizontal Deflec-

tion Amplifier 175 -30v 175 3.3 67 8500 7700   

6E Y6 
- 

Beam Power Tube 
F9 TAC 6.3e 0.68 --Vertical Deflection 

Amplifier 250 -17.5v 250 3 44 60000 4400   

6EZ5 Beam- Power 
Tube 

- 
F9 TAC 6.3 0.13 

V ertical Deflection 
Amplifier 250 -2 0v 250 3.5 13 50000 4100 

6F5 High-Mu 
Triode 

Es 51.1 6.3 0.3 Class A Amplifier 100 
250 

- 1v 
- 2v 

_ 0.4 
0.9 

85000 
66000 

1150 
1500 

100 
100 

6F6 

6F6-G 

6F6-GT 

E4 78 
Pentode 

Class A Amplifier 
250 
285 

-16.5v 
-20v 

250 
285 

6.5 
7.0 

34.0 
38.0 

80000 
78000 

2500 
2550 

7000 
7000 

3.2 
4.8 

Power 
Pentode F28 nt 6.3 I" 

Triodep 
Class A Amplifier 250 .-20v ---- ---- 31.0 2600 2600 6.8 4000 0.85 

F9 781 Pentode Push-Pull 
Class A Amplifier 315 -24v 285 12.04 62.04 - -   10000 11.07 

Low-Mu 
'Triode- K5 6.3 0.3 

Triode Unit as 
Class A Amplifier 100 - 3v - - 2.5 16000 500 8 

6F7 Remote-Cutoff 
Pentode 

7E 
Pentode Unit as 
Class A Amplifier 250 - 3v 100 1.5 6.5 850000 1100 - 

6F8-G Medium-Mu Twin Triode 
F24 80 6.3 0.6 

Each Unit as 
Class A Amplifier For other characteristics, refer to Type 6J5. 

6FE5 Beam Power 
Tube 

F15 8KB 6.3 1.2 Class A Amplifier 145 -16v 145 18 100 8000 9500 1000 5.6 

6F11/8 Medium-Mu Twin Triode 
82 9A.1 6.3 0.4 

Each Unit as 
Class A Amplifier 

100 I.2v ---- 15 2500 13000 33 

6G6-G Power Pentode F21 790 6.3 0.15 Class Pe  180 - 9v 180 2.5 15.0 175000 2300 10000 1.1 
- 

6GV8 
High-Mu 
Triode- BI 9LY 6.3 0.9 

Triode Unit as 
Class A Amplifier 1" - 8V   5 7600 6500 50 

Power Pentode Pentode Unit as 
Class A Amplifier 170 - 15V 170 2.7 41 25000 7500 

,, !Grid. No. 1 
' to Grid. No. 2 

6G Y8 Triple 
High-Mu Triode 82 MU 6.3 0.45 

Each Unit as 
Class A Amplifier 125 - Iv ---- ---- 4.5 14000 4500 63 

6J5 

6J5-GT 
Medium-Mu 

Triode 

E2 

F7 

OQ 

'Opt 
6.3 0.3 Class A Amplifier 

90 
250 

Ov 
- 8v 

---- ---- 10 
9 

6700 
7700 

3000 
2600 

20 
20  

517 
.-

6K7 
8K7-GT 

Sharp-Cutoff 
Pentode /13 TR 6'3 

. 
4:/ •' 

Pentode Class A 
RF Amplifier 

100 
250 

- 3v 
- 3v 

100 
100 

0.5 
0.5 

2.0 
2.0 

I.0§ 
1.0§ 

1185 
1225 

Remote-Cutoff 
Pentode 

E3 
F7 

7K 
711g 

6.3 0.3 Class A Amplifier 250 - 3v 125 2.6 10.5 600000 1650 ----- -- - - 

Note: For footnotes, see end of this section. 

• 

• 

• 

A For key to tube dimensions, description, and bas'ng diagram see end of this section. • 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 

Dimensions 

and Basing 

Diagra mp 

Heater or 
Filament ( F) 

wile" sPe'lfied oil 
,riele'athe° ewitir orno: 

trolled womp time. 

Use 
rawco to right give 
operating conditions 

7 ddict i"nityeprii:takiS,,f: 

Plate 
Sup- 

ply 

Volts 

Grid Bias 
Volts (v) 

or 
Cathode 

Resistor 

Ohms ( a) 

Screen 
Sup- 

ply 

VONI 

Screen 
Cur- 

rent 

Ms 

Plate 
Cur- 

rent 

Ma. 

AC Plate 
Resis- 

fence 

Olus 

Trans- 
conduc- 

tance 

Wombs 

Amplifl- 
cation 

Factor 

Load 

ta tor . poSwetreo 

Output 

Ohms 

Power 
out_ 

put 

Watts DAL B. O. VoIts Amts. 

esys_GA Full-Wave 
Rectifier 

F17 11CM 6.3 1.6 
Television 

Damper Service 

Max Peak Inverse Plate Volts, 3000 (Abs.) 
Max Peak Plate Ma., 525 -450 Max. Peak Heater-Cathode Vol as{ + 10, 
max Dc mate ma.. In 

6BZ8 Medium-Mu 
Twin Triode 

B2 9AJ 6.3 0.4 
Each Unit as 

Class A Amplifier 
125 100a - - 10 5600 8000 45 

6C5 
Medium-Mu 

Triode 
E2 8Q 6.3 0.3 Class A Amplifier 250 - 8v - - 8.0 10000 2000 20 

6C6 Sharp-Cutoff 
Pentode 

Ks 81, 6.3 0.3 
Amplifier 
Detector 

For other characteristics, refer to Type 15.77. 

6C8_,G  Medium-Mu 
Twin-Triode 

F24 813 6.3 0.3 
Each Unit as 

Class A Amplifier 
250 -4.5v - - 3.2 22500 1600 36 

6C9 Sharp-Cutoff 
Dual Tetrode 

GI 10F 6.3 0.4 
Each Unit as 

Class A Amplifier 125 - IV 80 1.5 10 100000 8000 - - 

6CH8 

Medium-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

82 OFT 6.3 0.45 

l'riode Unit as 
Class A Amplifier 200 - 6v - - 13 5750 3300 19 --

Pentode Unit as 
Class A Amplifier 200 18011 150 2.8 9.5 300000 6200 - 

6CK4 Low-Mu 
Triode 

FO 8.111 6.3 1.25 Vertical Defier- 
tion Amplifier 

Max DC Plate Volts, 550 Max. P Max. Peak Cathode Ma., 350 Peak Positive-Pulse Plate Volts, 2000 (Abs.) 
Max. Plate Dissipation, 12 watts 

6CM8 

High-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

B2 liFZ 6.30 0.45 

Triode Unit as 
Class A Amplifier 250 - 2v - - 1.8 50000 2000 100 

Pentode Unit as 
Class A Amplifier 

250 1800 150 2.8 9.5 600000 6200 

6CR6 
Diode-- 

Remote-Cutoff 
Pentode 

A2 7E* 6.3 0.3 
Pentode Unit as 
Class A Amplifier 

250 - 2v 100 2.6 6 800000 2200 
Grid-No. 1 Volts for trans-
cond. of 10 microznhos, - 32 

6D6 
Remote-Cutoff 

Pentode 
K9 OF 6.3 0.3 Class A Amplifier 250 - 3v 100 2.0 8.2 800000 1600 

6DC8 
Twin Diode-
Remote-Cutoff 

Pentode 
84 SHE 6.3 0.3 Class A Amplifier 250 - 2v 100 2.7 9 I§ 3800 

6D914 Half-Wave Rectifier 
EIS 4CG 6.3 1.2 Damper Service 

Max. Peak Inverse Plate Volts, 5000 Max Peak Plate Ma., 1100 Max. DC Plate Ma., 175 
Max. Peak Hea er- Cathode Volts - 5000 (DC Component Not to Exceed 900 Volts 
Max Peak Heater-Cathode Volts +300 (DC Component Not to Exceed 100 Volts) 

6DN6 
Beam Power 

Tube 
F33 MIT 6.3 2.5 

Horizontal Mike- 
tion Amplifier 

Max. DC Plate Volts, 700 Max. DC Cathode Ma., 200 Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 
Max. Plate Dissipation, 15 watts 

6D416-A  Beam Power 
Tube 

F22 um 6.3 1.2 Horizontal Defier- 
n on Amplifier 

Max. DC Plate Volts, 770 Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 
Max. DC Cathode Ma., 155 Max. Plate Dissipation, 18 watts 

6DW5 
Beam Power 

Tube 
1310 9CK 6.3 1.2 

Vertical Deflection 
Amplifier 

Max DC Plate Volts, 330 Max. DC Cathode Ma., 65 Max. Peak Posit've-Pulse P ate Volts, 2200 
Max. Plate Dissipation, 11 watts 

- 

6DZ7 

- 

Twin Power 
Pentode 

F17 811, 6.3 1.52 

Each Unit as 
Class A Amplifier 250 - 7.3v 250 5.5 48 38000 11300 

Both Units as 
Push-Pull 

Class AB, Amplifier 

400 

300 

-11v 
120a 

250 
250 

13 
15 

100 
80 

9000 
9000 

18 
12 

6EH5 
Power 
Pentode 

A3 7CV 6.3 1.2 Class A Amplifier 110 620 115 11.5 42 11000 14600 8000 1.4 

Note: For footnotes, see end of this section. L, For key to tube dimensions, description, and basing diagram, see end of this section. 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 

Dimensions 

and Basing 

DiagramA 

Heater or 
Filament ( F) 
Unless specified all 
types hove heaters. 
,,y, Seater wdh con- 

trolled warmvP lime. 

Use 
Values to right give 
operating conditIons 
and characteristics for 
indicated typical use 

plate 
Sup- 

ply 

VoAs 

Grid Bias 
Volts (y) 

or 

Cathode 
Resistor 

Ohms ( 

2v 

Screen 
Sup- 

ply 

Yells 

Screen 
Cur- 

rent 

Ma. 

Plate 
Cur- 
rent 

Ma. 

,,  

AC Plate 

Resis- 
tance 

Ohms 

Trans- 

conduc- 
fence 

Microolos 

Amplift- 

cation 
Factor 

Load 

le MIMI 
piwu 

Wee 

Obis 

Power 

Out-

put 

Wets Dim B. D. Volts Amos. 

-F. cli Unit as 
Class A Amplifier 250 

_ _ 

6AQ8 
Medium-Mu 
Twin Triode 132 SA, 6.3 0.435 - 10 9700 6000 57 - 

6ARS Power Pentode A3 BCC 6.3 0.4 Class A Amplifier 250 - 18v 250 5.5 32.0 90000 2300 7600 3.4 

6AS5 
Beam Power 

Tube 
A3 7CV 6.3 0.8 Class A Amplifier 150 - 8.5v 110 2.0 35 5600 4500 2.2 - 

6AI/5_1mA Beam Power 
Tube 

F19 8CK 6.3 1.2 Horizontal Deflec- 
tion Amplifier 

Max. 
Max. 

DC Plate Volts, 550 
DC Cathode Ma., 110 

Max. Peak 
Max. Plate 

Positive-Pulse 
Dissipation, 

Plate Volts, 5500 (Abs.) 
11 watts 

6AX8 

Medium-Mu 
Triode- 

Semireinote 
Cutoff Pentode 

62 ME 6.3 0.45 

Triode Unit as 
Class A Amplifier 

150 

250 

560n - - 18 5000 8500 40 

120n 110 3.5 10 
_ 

4800   -- 
Pentode Unit as 
Clara A Amplifier 

_ 
- 6B8 

Twin-Diode- 
Semiremote- 
Cutoff Pentode 

62 SE 6.3 0.3 
Pentode Unit as 

Amplifier 
250 - 3v 125 2.3 10 600000 1325 

um Remote-CutoffAl 
Pentode 

78E 6.3 0.3 Class A Amplifier 250 - 3v 100 3.0 9.0 800000 2000 - 

6BF5 
Beam Power 

Tube 
Al78Z 6.3 1.2 Class A Amplifier 110 - 7.5v 110 4.0 

- 
2500 1.9 

6BF6 
Twin-Diode-
Medium-Mu 

Triode 
Al 71IT 6.3 0.3 

Triode Unit as 

Class A Amplifier 
250 - 9v - - - - 9.5 8500 1900 

_ 

16 
Power 
300 milliwatts 

Output, 

6BG6-G 
6BG6-GA 

Beam Power 
Tube 

F40 
581 6.3 0.9 Horizontal Defier- 

lion Amplifier 
Max. 
Max. 

DC Plate Volts, 700 
DC Cathode Ma., 110 

Max. Peak 
Max. Plate 

Positive-Pulse 
Dissipation, 

Plate Volts, 6600 
20 watts 

(Abs.) 

6BH3 
Novar 

Half-Wave 
Rectifier 

01 9HP 6.3 1.6 Television 
Damper Service 

Max. Peak Inverse Plate Volts, 5500 
Max. Peak Heater-Cathode Volts, 
Max. Peak Heater-Cathode Volts, 

Max. 
-5500 
+300 

Peak Plate 
(DC Component 
(DC Component 

Ma., 1100 
Not 
Not 

Max. DC Plate 
to Exceed 900 Volts) 
to Exceed 100 Volts) 

Ma., 180 

6BH8 

Medium-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

04 9DX 6.3e 0.6 

Triode Unit as 
Class A Amplifier 150 - 5v - - 9.5 5150 3300 

Pentode Unit as 
Class A Amplifier 260 82o 125 3.4 15 150000 7000 -- -- 

M DC Plate Volts, 27000 
Max Unregulated DC Supply Volts, 60000 

Max. DC Meade., 
Max. Plate Dissipation, 

1.6 
25 Watts 6BK4 

Sharp-CutoffMax 
Beam Triode  F34 8DC 6.3 0.2 Voltage-Control 

250 - Sv 250 3.5 35 100000 8500 - 6500 3.5 6BK5 
Beam 

Power Tube 
134 9BQ 6.3 1.2 Class A Amplifier 

6BS8 
Medium-Mu 
Twin Triode 82 9A-I 6.3 0.4 

Each Unit as 
Class A Amplifier 150 220o  - 10 5000 7200 36 

6BV8 
Twin Diode-
Medium-Mu 

Triode 
62 9F1 6.30 0.6 

Triode Unit as 
Class A Amplifier 

200 330i) - - 11 5900 5600 33 

6BW4 
Full-Wave 
Rectifier 

64 913.1 6.3 0.9 

With Capacitive 
Input Filter 

Max. AC Volts per Plate (HMS), 325 Max. DC Output Ma., 62.5 
Max. Peak Inverse Volts, 1275 Max. Peak Plate Ma. per Plate, 350 

Total Effect. Supply Imped. per Plate, 82 ohms 
With Inductive 
Input Filter 

Max. AC Volts per Plate (RMS), 450 Max. DC Output Ma., 62.5 
Max. Peak Inverse Volts, 1275 Max. Peak Plate Ma. per Plate, 350 

Min. Value of bout Choke. 10 henries 
- 

GBX7-GT 

Max. DC Plate Volts, 500 Max. DC Caihode Ma., 180 
Max. Plate Dissipation: 10 watts either plate; 12 watts both plates Medium-Mu 

Twin Triode 
Fe BUD 6.3 1.5 

Vertical Deflection 
Oscillator 

- 
Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 (-ÁF3.) 
Max. DC Cath. Ma.. 180 Max. Plate Dissipation: 10 watts either plate; 12 watts both elates. 

Vertical Deflection 
Amplifier 

Nott.: For footnotes, see end of this section. A For key to tube dimensions, description, and basing diagram, see end of this section. 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 
Name 

Tube 
Dimensions 
and Basing 
Diagram e. 

Heater or 

Filament ( F) 
Peke 'Peed el 
typos haw heaters. 
e Him with ... 

MOM Mang tille 

Use 
Values to right giro 

.9"11111 nieliteen 

andinditradietype.ii« 

Plate 
Sup- 
ply 

Ids 

Grid Bias 
Volts (y) 

or 
Cathode 
Resistor 

01as (2) 

Screen 
Sup- 
ply 

Mt 

Screen 
Cur- 
rent 

Ma 

Plate 
Cur- 
rent 

Ma. 

AC Plate 
Reus- 
tance 

OW 

Trans- 
conduc- 
tance 

Memoirs 

Amplifl- 
cation 
Factor 

Load 
waited 
pow 
Nest 

OW 

• 

Power 
Out-
put 

Watts Di. I. D. Volts Ans. 

5T4 Full-Wave 
Rectifier 

F23 ST 5.0F 2.0 

With Capacitive- 
Input Filter 

Max AC Volts per Plate (RMS), 450 Max. DC Output Ma., 225 Min. Total Effect. Supply 
Max Peak Inverse Volts, 1550 Max. Peak Plate Ma., 675 Imped. per Plate, 150 ohms 

With Inductive- 
Input Filter 

Max. AC Volts per Plate (RMS), 550 Max. DC Output Ma., 225 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1550 Max. Peak Plate Ma., 675 10 henries 

5U4-G Full-Wave 
Rectifier 

F39 511 5.0F 3.0 With Capacitive- 
Input Filter 

Max. AC Volts per Plate (RMS), 450 Max. DC Output Ma., 225 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1550 Max. Peak Plate Ma., 675 Imped. per Plate, 170 ohms 

5X4-G 
Full-Wave 
Rectifier 

F39 SQ 5.0F 3.0 

Max. 

For other ratings, refer to Type 5U4-G. 

5Y4-GA 
5Y4-GT 

Full-Wave 
Rectifier 

r2.5 

rs SQ 5.0F 2.0 

_ 

Peak Plate Ma., 400 For other ratings, refer to Type 5AZ4. 

5Z3 Full-Wave 
Rectifier 

Kll IC 5.0F 3.0 For other ratings, refer to Type 5U4-G. 

5Z4 Full-Wave 
Rectifier 

E4 AL 5.0 2.0 

With Capacitive- 
Input Filter 

Max. AC Volts per Plate (RMS), 350 Max. DC Output Ma., 125 
Max. Peak Inverse Volts, 1400 Max. Peak Plate Ma., 375 

Min. Total Effect. Supply 
Imped. per Plate, 50 ohms 

With Inductive- 
Input Filter 

Max. AC Volts per Plate (RMS), 500 Max. DC Output Ma., 125 
Max. Peak Inverse Volts, 1400 Max. Peak Plate Ma., 375 

Min. Value of Input Choke, 
5 henries 

6A7 Pentagrid 
Converter go K5 7C 6.3 0.3 Converter For other characteristics, refer to Type 6A8. 

6A8 Pentagrid 
Converter a E3 

8A 

11A: 

11/1 

6.3 0.3 Converter 250 - 3v 100 2.7 3.5 

Lode 

360000 
Anode-Grid ( 82): 250k max. v, 
4.0 ma. Oscillator-Grid ( K 1) Res... 
Conversion Transcond., 550 µmhos. 

6AB5/ 
6N5 

Electron-Ray 
Tube 

113 SR 6.3 0.15 Visual 
Indicator 

Plate & Target 
Grid Bias, - 10.0 

upply = 35 volts. 
volts; Shadow Angle, 00. 

late Resistor = 0.25 meg. Target Current = 2.0 ma. 
Bias, 0 volts; Angle, 900; Plate Current, 0.5 ma. 

Plate & Target Supply = 135 volts. Triode Plate Resistor = 1.0 meg. Target Current = 1.9 ma. 
Grid Bias, - 15.5 volts; Shadow Angle, 0°. Bias, 0 volts; Angle, 900; Plate Current, 0.13 MEL 

6AB7 Sharp-Cutoff 
Pentode 

E2 AN 6.3 0.45 Class A Amplifier 300 - 3v 200 3.2 12.5 700000 5000 

6AC5-GT High-Mu 
Power Triode 

F6 tit): 6.3 0.4 

Class B Amplifier  250 Ov - 5• 0* 10000 8.0t 

Dynamic-Coupled 
Amplifier With 

76 Driver 
250 

Bias for both 6AC5-GT and 76 is 
Average Plate Current of Driver 
Average Plate Current of 6AC5-GT 

developed in 
= 5.5 milliamperes. 

= 32 milliamperes. 

coupling circuit. 
7000 3 . 7 

6AC7 Sharp-Cutoff 
Pentode 

E2 8N 6.3 0.45 Class A Amplifier 300 160n 10 5 0(1 2.5 10.0 1 1.01 9000 1 

6AH4-GT I..ow-Mu 
Triode Fe 8F-I- 6.3 0.75 

Vertical Deflection 
Amplifier 

Max. DC Plate 
Max. DC Cathode 

olts, 5 
Ma., 60 

Max. Peak Positive-Pulse Plate Volts, 2000 
Max. Plate Dissipation, 75 watts 

6AH6 Sharp-Cutoff 
Pentode 

A2 78K 6.3 0.45 Class A Amplifier $00 1 160o I 150 2.5 10.01 500000 1 9000 1 

- 
6Au_G T Electron-Ray 

Tube 
F6 IICH 6.3 0.15 

Visual 
Indicator 

Target Voltage, 15 volts Grid Voltage for Pattern Cutoff, - 7 volts approx. 
Grid Voltage = 0 volts Deflecting-Electrodes--No. I, No. 2 and No. 3 
Cathode Bias Res., 3300 ohms approx. Voltage = OM 

6AM4 High-Mu Triode Si 99% 6.3 0.225 Class A Amplifier 200 1000 - - 10 8700 9800 85 

6AQ6 
Twin-Diode- 
- High-Mu 

A2 711T 6.3 0.15 
Triode Unit as 

Class A Amplifier 
100 
250 

- lv 
- 3v - 

0.8 
1.0 

61000 
58000 

1150 
1200 

70 
70 

6Aw_GT Twin-Diode-
High-Mu Triode 

F8 8CK 5.3 0.3 
Tri,,de Unit as 

Class A Amplifier 
250 - 2v  -  - 2.3 44000 1600 70 

RADIO CORPORATION OF AMERICA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Name 

Tube 

Dimensi ons 

and Basing 

Diu ram A 

Heater or 
Filament ( F) 

Inlet, Pecified all 

.t.y.17,:ntheor"si he:at:ens - 

trolled pump tiro. 

Use 
Values to right give 
operating conditions 
and rhararteristics f or 
i. cataa typical . 

Plate 

Sup- 
ply 

Volts 

Grid Bias 

Volts ( v) ' 

or 

Cathode 
Resistor 

Os(i2) 

Screen 
Sup- 

ply 

Veils 

Screen 
Cur- 

rent 

Ma 

Plate 
Cur- 

rent 

Ma 

AC Plate 
Remis- 
lance 

Dims 

Trans- 

conduc- 
lance 

Mules 

Amplifl- 

cation 
Factor 

Load 
fn, Kt,., 

power 
output 

Ohms 

Power 

Out-

put 

Watts Di. I. O. Volts Amps. 

Class A Amplifier 
1.2Awe Sharp-Cutoff 

Pentode 
A2 7CM 12.6 0.15 

100 
250 

180st 
1800 

100 
150 

1.4 
2.0 

4.5 
6.5 

600000 
800000 

4500 
5000   

12AX7 High-Mu 
Twin-Triode 

BILA 6.3 
12.6 

0.3 
0.15 

Each Unit as 
Class A Amplifier 

100 
250 

- lv 
- 2v 

- 
- - 

0.5 
1.2 

80000 
62500 

1250 
1600 

100 
100 

jumu Beam Power 
Tube 

84 98Q 12.60 0.6 Class A Amplifier 250 - 5v 250 3.5 35 100000 8500 6500 3.5 

12BL6 Remote-Cutoff 
Pentode() 

A2 788 
10.0 
to 

15.9 

0.15 
awe.. 
at 12.6v 

Class A Amplifier 12.6 ioplisl; 1 
Volt., 0 

12.6 0.5 1.35 500000 1350 
Grid-No, 1 and Grid-No. 3 Volts 

for t anscond. of 10 
micromhos, - 5 

usit7 Twin Diode-- 
High-Mu Triode 

DI sc, 6.3 
12.6 

0.45 
0.225 

TriodeTnit as 
Claw A Amplifier 

100 
250 

2700 
' 2000 

- 
- 

---.-- 
- 

3.7 
10 

15000 
10900 

4000 
5500 

60 
60 

junv7 Sharp-Cutoff 
Pentode 

114 98F 6.3 
12.6 

0.6 
0.3 

Class A Amplifier 250 
250 

680 
- 8v 

150 
180 

6 
- 

27 
0.5* 

85000 13000    ---  --- 

12BW4 Full-Wave Rectifier B4 9131 12.6 0.45 
With Capacitive 

Input Filter 
Max. AC Volts per 
Max. Peak Inverse 

Plate (RMS) 450 Max. DC Output Ma., 62.5 Total Effect. 
Volts, 1275 Max. Peak Plate Ma., 350 Imped. per 

Supp 
Plate, 

y 
82 ohms 

128E7 
High-Mu 

Twin Triode _ 84 e _ 
6.3 
12.6 

0.6 
0.3 

Each Unit as 
Class A Amplifier 250 - 2v - - 2.5 31800 3200 100 

12045 Remote-Ce°ff 
Pentode() 

AS 7CV 
10.0 

to 
15.9 

0.45 
q pm,. 

at 12.6; 
Class A Amplifier 12.6 - 12.6 3.5 4.5 

- 

40000 

_ 
3800 ( Grid 

Grid-No. 
-No. 1 

Supply Volts, 
Res., 2.2 

0 1 
megokresj 

12CT8 

Medium-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

BO ODA 12.60 0.3 

Triode Unit as 
Class A Amplifier 150 1500   - 9 8200 4900 40 

Pentode Unit as 
Class A Amplifier 200 820 125 3.4 15 150000 7000   

12CX6 
Remote-Cutoff 
Pentode 0 

A2 78K 
10.0 

t a 
15.9 

0.15 
approx. 
at 12.6v 

Class A Amplifier 12.6 
Grid-No. 1 
Supply 
Volts, 0 

12.6 1.4 3 40000 3100 
Grid-No. 
Current 

1 Volts 
of 10 ma., 

for Plate 
-4.5 

12DE8 
Diode- 

Remote-Cutoff 
Pentode() 

62 9110 
10.0 
to 

15.9 

0.2 
altIteo.. 
at 12.6V 

Pentode Unit as 
Class A Amplifier 12 .6 

.. 
- 

_ 
12.6 0.5 1.3 300000 1500 

Grid-No. I 
Grid-No. 1 

Supply 
Res., 2.2 

Volts, 0 
rnegohms 

12DK6 
Sharp-Cutoff 

Pentode A.2 7CM 12.6 0.15 Class A Amplifier 125 5611 
- 

125 3.8 12 350000 9800   

12DK7 
Twin Diode- 

Power Tetrode0 
82 

9HZ 

10.0 
to 

15.9 

0.5 

a.re.. t 1276V 

Tetrode Unit as 
Class A Amplifier 

12.6 - 12.6 1 6 4000 5000 - - 3500 0.010 

um Twin Diode- 
Power Tetrode° 

84 Min 10;00." ° 15.9 "P''''' at 12.6v 

Tetrode Unit as 
Class A Amplifier 12.6 

Grid-No. 2 
(meow 2.2 

Grid-No. 
Transcend. 

(Control 
megolsm 
(Space-Charge 
(Grid-No. 

Grid) Volts, 
retinue) 

Grid) 
2 to Plate), 

-0 

Volts, 
15000 

5 

12.6 
µmhos 

Arne Factor 

Grid-No. 
Plate Resistance, 

(Grid 

1 Ma., 75 
480 

No. 2 to 

Plate 
ohms 

Plate) 7.2 

Ma., 40 

200 6891 I 125 I 5.6 I 26 I 53000 I 10500   12DQ7 Power 
Pentode 

114 99.9 6.3e 
12.6 

0.6 
0.3 

Class A Amplifier 

12087 

- - - 

Twin Diode-- 
Power Tetrode0 

84 11.0.1 
10.0 
to 

15.9 

0.4 
•. 
at 19.6 v 

Tetrode Unit as 
Class A Amplifier 

12.6 12.6v 
-0.5 
avow 2.2 
mead= 
reedit.") 

7, 
u .;:;d_ 
s-  No. 1) 

35 500 
19000 
(Grid- 
No. 2 

to Plate) 

9.1 
(Grid-
Na 2 

to Plate) 

Diode Units Diode Plate Ma., with 10 Volts Applied, 3 Ma. 
- _ 

Twin Diode- Power Tetroded 
DI SIX 

10.0 
to 

15.9 

0.25 
approx. 
at 12 6V 

Tetrode Unit as ,,, , . ..• 
‘"ass .'s 'm P'In" 

12.6 - 12.6 1.5 12 6000 6200 - - 2700 0.025 12DU7 

RCA RECEIVING 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

• 

• 

• 

• 

Type 
Name 

Tube 

Dimensions 

and Basing 

Di ag ra ms 

Heater or 
Filament ( F) 

Unless specified all 

,t,y-7,:::". „he, eveornsi 
honed ...mop ti.. 

Use 
Values to right give 
operating conditions 
anndcharacterSstecsfor 
id. sated typical use 

Plate 
Sup- 

ply 

Vis 

Grid Bias 
Volts (") 

or 
Cathode 

Resistor 

Ohms ( it) 

Screen 
Sup- 

ply 

Volts 

Screen 
Cur- 

rent 

Ma. 

Plate 
Cur- 

rent 

Ma. 

AC Plate 
Resis- 

fence 

Olms 

Trans- 
conduc- 

tance 

Petrornhos 

Amplifi- 
cation 

Factor 

Load 
ex stated 

power 

Output 

Olust 

Power 

Out-

put 

81188 Die. 1. a Volts Ale 

7tAf7 
Sharp-Cutoff 

Pentode 
J2 HU 6.3 0.45 Class A Amplifier For other characteristics, refer to Type 7V7. 

7)(7 
Twin Diode- 

High-Mu Triode 
13 8112 6.3 0.3 Triode Unit as 

Class A Amplifier 
250 - 1v - - 1.9 67000 1500 100 

7Y4 
Full-Wave 
Rectifier 

12 8AB 6.3 0.5 With Capacitive-
Input Filter Max. Peak Inverse Volts, 1250 Max. DC Output Ma., 70 Max. Peak Plate Ma., 180 

774 
Full-Wave 
Rectifier 

. 13 8AB 6 . 3 0.9 
With Capacitive- 

Input Filter 
Max. DC Output Ma., 100 Min. Total Effec. Supply 

Max. Peak Inverse Volts, 1250 Max. Peak Plate Ma., 300 lmped per Plate, 75 ohms 

9BR7 Twin Diode-
High-Mu Triode 

82 ICF 4.7w 
9.4 

0.6 
0.3 

Triode Unit as 
Class A Amplifier 250 2000 - - 10 10900 4000 60 

9CL8 

Medium-Mu 
Triode- 

Sharp-Cutoff 
Tetrode 

BS SFX 9.5. 0.3 

Triode Unit as 
Class A Amplifier 125 56m ---- ---- 15 5000 8000 40 

Tetrode Unit as 
Class A Amplifier 125 - lv 125 4 12 100000 5800 

9U8-A 

Medium-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

112 SAE 9.45e 0.3 

Triode Unit as 
Class A Amplifier 

125 - lv ---- ---- 13.5 5000 7500 40 

Pentode Unit 125 - lv 110 3.5 9.5 200000 5000 

1008 

High-Mu 
Triode- 

Sharp-Cutoff 
Pentode 

B2 MA 10.5e 0.3 

Triode Unit as 
Class A Amplifier 250 390m - - 7.3 12000 4400 53 

Pentode Unit as 
Class A Amplifier 

135 100u 135 3.2 11.5 190000 8000 - 

12AC6 
Remote-Cutoff 
Pentode° 

A2 7BK 
10. 
to 

15.9 

0 150. 
appro.. 
at 12.6 v 

Class A Amplifier 12.6 - 12.6 .2 .55 500000 
Grid-No. 1 Supply Volts, 0 1 

730 Grid-No. 1 Res., 2.2 megohmsf 

12,1108 Pentagrid Converter° 
A2 7CH 

10-0 ' 
to 

15.9 

0.15 
approx. 
at 12.6v 

Converter 12.6 ser-
excited 12.6 1.5 0.45 15 - 

Grid-No. I Resistor, 33000 ohms 
Conversion Transcond., 260 micromhos 

12AE6-A 
Twin Diode- 
Medium-Mu 
Triode° 

A2 HT 
10.0 
to 
15.9 

0.15 
approx. 
at 12.6v 

Triode Unit a 
Class A Amplifier 12'6 

Ov - - 1 13000 1300 16.7 - 

12AE7 Dual Triade 82 u 
10.0 
to 

15.9 

0.45 

aPPr°7••• 
at 

12.6V 

Unit No. 1 as 
 Class A Amplifier 12.6 Grid Res. 1.5 megoluns 1.9 3150 4000 13.0 - 

Unit No. 2 as 
Class A Amplifier 12.6 Grid Res. 1 megohm 7.5 985 6500 6.4 - 

12AF8 Remote-Cutoff 
Pentode° 

A2 78K 
10.0 
to 

15.9 

0.15 
approx. 
at 12.6 v 

ClassA Amplifier 12.6 - 12.6 0.45 1.1 350000 
Grid-No Snooty Volts 0 

1500 • ' - - ' } Grid-No. 1 Res., 2.2 megohms 

12AH7-GT 11,Ziniurree. F6 88E 12.6 0.15 ClaEssal Unit as 180 - 6.5v - - 7.6 8400 1900 16 -.-

12A./8 
Twin Diode- 
Medium-Mu 
Triode° 

A2 2131. 

10.0 - 
to 

15.9 

0.15 
APPt°' at 12.6v 

Triode Unit as 
Class A Amplifier 

12.6 Grid-No. I Supply Volts, 0 1 
Grid -No. 1R 2 2 - hmsf o. Res., . Meg() 0.75 45000 1200 55 

12A L8 
Medium-Mu 
Triode- 

Power Tetrode° 
B4 11138 

10.0 
to 

15.9 

o.ss 
approx . 
at 12.6 v 

Triode Unit as 
Class A Amplifier 

12.6 - 0.9v 
Wier 2.2 megehro res.) .5 13000 1000 13 

Tetrode Unit as 

Class A Amplifier 

Grid-No. 2 (Control G Grid) Volts, - 5 (error 2.2 megohm res.) Ampl. Factor (Grid-No. 2 to Plate) 7.2 

Grid-No. I (Space-Charge Grid) Vo ts, 12.6 Grid-No. 1 Ma., 75 Plate Ma., 40 
Transcond. (Grid-No. 2 to Plate), 15000 »mhos Plate Resistance, 480 ohms 

12AV7 
Medium-Mu 
Twin-Triode 

82 SA 
6.3 
12.6 

0.45 
0.225 

F.ach Unit as 
Class A Amplifier "0 l 56o I - I --- 

F18 48000 I 8500 1 41 I Cutoff Volts, - 12 

Note: For footnotes, see end of this section. A For key to tube dimensions, description, and basing diagram, see end of this section. 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Name 

Tube 
Dimensions 

and Basing 
Diagram:. 

Heater or 
Filament ( F) 

linlen sPedfi'd Oil 

tyrhw ith 
Heat.TyPe trolled wormup lime. 

Use 
Values to rIght grit 
opening condoion, s 

:::mhard'tylepTonisiss..°' 

plate 
Sup- 
ply 

Volts 

Grid Bias 

volts (y) 
or 

Cathode 

Resistor 

Ohms ( tt) 

Screen 
Sup- 

ply 

Vils 

Screen 
Cur- 
rent 

lili. 

Plate 

Cur- 
rent 

Ma 

AC Plate 

Resis- 
tance 

Ohms 

Trans-
conduc- 
tance 

Miami* 

A inPlifi- 
cation 

Factor 

Load 

fur Stated 
power 

Output 

Ohms 

Power 
Out-

put 

With Dim. I. D. Volts Amps. 

12GA8 Pentagrid 
Converter® 

A2 7CH 
10.0 
to 

15.9 

0A5 
approx. 
st 12.6V 

Converter 12.6 1.6v 12.6 0.8 0.3 1§ 
Grid No. I Res., 33000 ohm. 
Conversion. Transcond., 140 µmhos 

For other characteristics, refer t Type 6J5-GT. i2j5.01. Meditt;m-Mue  
od 

F7 se: 12.6 0.15 Amplifier 

12J7_,GT Sharp-Cutoff 
Pentode 

F7 714e 12.6 0.15 Amplifier For other characteristics, refer to Type 6J7. 

1218 Twin Diode- 
Power Tetrode0 

B, Ki, 18m.8 

15.9 

, jpisr8•32.5 

at 12.6 v 

Tetrode Unit as 
Class A Amplifier 

12.6 - Ov 12.6 1.5 12 6000 5500 2700 0.02 

Il.2ki 
Power 

Tetrode0 
A3 TEK 

10.0 
to 
15.9 

0.4 
.pp.«. 
at 12.6 v 

Clans A Amplifier 
DC Plate 
Grid-No. 
DC Plate 

Volts, 
1 (Space 
Ma., 40 

12.6 
-Charge 

Grid 

Grid-No. 
Grid) Volta, 
-No. 1 

2 (Control 
12.6 

Ma., 75 

Grid) Volts, 
Amplification 
Transcond., 

- . 5 
Factor, 

Grid-No. 

Plate 12eistance, 
Grid-No. 
2 to Plate, 

480 
2 to Plate 
15000 

ohms 
7.2 

minhoti 

ina.GT Rearente-Cuetoff pr ma, 12.6 0.16 
Amplifier For other characteristics, refer to Type 6K7-GT. 

12KL8 (iiii«rolff PSehnet ere 134 911.9 12.6 0.15 
PltansistoieAlmtpliuesr 

For other characteristics, refer to Type 6KL8. 

121.6.GT Beam Power Ft 7ACt 12.60 0.6 Class A Amplifier 110 
200 

- 7.5v 
' 180n 

110 
125 

4.0 
2.2 

49 
46 

13000 
28000 

8000 
8000 

2000 
4000 

2.1 
3.8 

12R5 Beam Power 
Tube 

53 7CV 12.60 0.6 Vertical Deflection 
Amplifier 

Max. 
Max. 
Max. 

DC Plate 
Peak Cathode 
Plate Dissipation, 

Volts, 150 
Ma., 

4.5 
155 

watts 

Max. Peak 
Max. Grid-No. 
Max. Peak 

Neg.-Pulse 
2 Volts, 

Positive-Pulse 

Grid-No. 
150  
Plate 

1 Volts, 150 

Volts, 1500 (Abs.) 

12SA7-GT 
Pentagrid 
Converterà Fe SAD 12.6 0.15 Converter 250 

Self- 
Excited 188 8'5 3'5 

1.0§ 
Grid-No. 
Conversion 

1 Resistor, 
Transcond., 

20000 ohms. 
450 micromhos 

12SC7 High-Mu 
Twin Triode 

E2 88 12.6 0.15 Each Unit as 
Class A Amplifier 

For other characteristics, refer to Type 6SC7. 

12SFS High-Mu Triode E2 M13 12.6 0.15 Class A Amplifier For other characteristics, refer to Type 6SF5. 

12SF7 
Diode- 

Remote-Cutoff 
Pentode 

El TAZ 12.6 0.15 
Pentode Unit as 

Amplifier For other characteristics, refer to Type 6SF7. 

12SG7 
CSeut mofirrrenotte-e E2 88K 12.6 0.15 Class A Amplifier For other characteristics, refer to Type 6SG7. 

usH7 Rempoetnet-Cuetoff E2 88K 12.6 0.15 Class A Amplifier For other characteristics, refer to Type 68H7. 

12SK7 
1.2SK7-GT 

Remote-Cutoff 
Pentode 

52 
F7 

8N 
8N.ic 

12.6 0.15 Class A Amplifier For other characteristics, refer to Type 6SK7. 

12SCO-GT High-Mu Triode E2F7 gegQat 12'15 8'15 CrarsisedAe Umnpit 1 Amplifier 2151 -- 21vv - - 01.. 51 18105000000 j 19127 101 

12SR7 
Twin Diode-
Medium-Mu 

Triode 
E2 11Q 12.6 0.15 

Triode Unit as 
Class A Amplifier 

.... 

For other characteristics, refer to Type 6SR7. 

12U7 
Medium-Mu 
Twin Triode 

BY 7CK 
10. 0 
to 

15.9 

0.15 
approx. 
It 11.6V 

Each Unit as 
r.„.".. A Amplifier 
'-""'  

12.6 Ov - - 1 12500 1600 20 

14A7 Remote-Cutoff 
Pentode 

J2 IN 12.6 0.15 Class A Amplifier 100 
250 

- lv 
- 3V 

100 
100 

4.0 
2.6 

13.0 
9.2 

120000 
800000 

2350 
2000 

imp Medium-Mu 
Twin-Triode 

12 SAC 12.6 0.15 
Each Unit as 

Class A Amplifier 
For other characteristics, refer to Type 7AF7. 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 

Na me 

Tube 

Dimensions 

and Basing 

DiagramA 

Heater or 
Filament (F) 

Unless specified oil 

type ho *with: niteorn". 

trolled wormup time. 

Use 
Values to right give 
operoting conditirs 

Zd.:ah:dm:yeprii',IokisZ 

Plate 

Sup- 
ply 

Volts 

Grid Bias 

Volts (v) 
or 

Cathode 
Resistor 

Ohms ( 10 

1 

Screen 
Sup- ' 

ply 

Volts 

Screen 
Cur- 

rent 

Ma 

Plate 
Cur- 

rent 

ma. 

AC Plate 
Rosis- 
tance 

OW 

Trans- 

conduc- 

tance 

Numbs 

Amplift- 
cation 

Factor 

Load 
t« pad 
pm« 

01tW 

OW 

Power 
Out-
put 

Batts Dim L O. Vitt Amps. 

12DV8 Twin Diode- Power Tetrode0 
BO IHR 

10.0 
to 

15.9 

0. 375 
ape... 
at 12.6 v 

Class A Amplifier 
Grid No. 2 (Control Grid) Resistor, 4.7 megohms Ampl. Factor (Grid-No. 2 to Plate) 7.6 
Grid No. 1 (Space-Charge Grid) Volts, 12.6 Grid-No. 1 Ma., 53 Plate Ma., 9 
Transcond. (Grid-No. 2 to Plate): 8500 »mhos Plate Resistance, 900 ohms 

UMW Dual Triode 172 88 12.6 
6.3 

0.15 
0.3 

Unit No. 1 as 
Class A Amplifier 250 - 2v - 1.2 62500 - 100 

Unit No. 2 as 
Class A Amplifier 250 -8.5v - - 10.5 7700 2200 17 

12DY8 
Medium-Mu 
Triode- 

Remote-Cutoff 112 8317 
10.0 
to 

0.35 
approx. 

Triode Unit as 
Class A Amplifier 12.6 ---- ---- ---- 1.2 10000 2000 20 

Tetrode Unit as 
Signal Seeker 

10 - 10 - 5 min. Grid No. 1 resistor 10 megohms. Plate Load 700 ohms 

Tetrode0 15.9 at 12.6V 
Relay 15 - 6v 15 - 3 max. - - Plate Load 700 ohms 

12EA6 
Remote-Cutoff 
Pentode° 

A2 78K 
10.0 
to 

15.9 

0.19 
approx. 
at 12.6 v 

Class A Amplifier 12.6 - 12.6 1.4 3.2 32000 
Grid-No. I Supply Volts 0 1 

3800 
{Grid-No. I Res., 10 megOhms f 

12EC8 
Medium-Mu 
Triode-

Semiremote- 
Cutoff Pentode° 

82 11FA 
10 .0 
to 

15.9 

0.225 
approx. 
at 12.6V 

Triode Unit as 
Class A Amplifier 

12.6 
4700n 

Grid Res. 
- - 2.4 6000 4700 25 

Pentode Unit as 

Class A Amplifier  
12.6 - 12.6 0.28 0.66 750000 2000 Grid No. I Res., 33000 ohms. 

12ED5 Beam Power 
Tube 

A3 7CV 12.60 0.45 Class A Amplifier 1.25 - 4.5v 125 7 37 14000 8500 4500 1.5 

12EG6 Pentagrid 
Amplifier° 

A2 7CH 
10.0 

to 
15.9 

0.15  
approx. 
at 12.6 v 

Class A Amplifier 12.6 -0.6v7 12.6 2.8 .55 150000 soot 
:Between Grid-No. 3 & Plate 
tBias voltage across res. 

2.2 megohms 

12E145 Power 
Pentode 

A3 7CV 12.60 0.6 Class A Amplifier 110 620 115 11.5 42 11000 14600 3000 1.4 

12EK6 Remote-Cutoff 
Pentode 0 

A2 7BK 
10.0 

to 
15.9 

0.19 
approx. 
at 12.6 v 

Class A Amplifier 12.6 - 12.6 1.7 4 50000 4200 
Grid-No. 1 Supply Volts, 0 
Grid-No 1 Res. (Bypassed), 

2.2 megohms 

12EL6 
Twin Diode- 
High-Mu 
Triode° 

A2 7FB 
10.0 
to 

15,9 

0.15 
approx. 
at 12.6v 

Class A Amplifier 12.6 Ov ---- ---- 0.75 45000 1200 55 

12EN6 
Beam Power 

Tube 
F8 TAC 12.60 0.6 Vertical Deflec-

tion Amplifier 

Max. Peak Pos.-Pulse Vo s, 1200 Max. Plate Dissipation 7 watts 
Max. Peak Neg. Pulse Gnd Volts, 250 -.Max. DC Plate Volts, 300 
Max. Peak Cathode Ma., 175 

12EQ7 
Diode-

Remote-Cutoff 
Pentode 

84 81.1) 12.6 0.15 Pentode Unit as 
Class A Amplifier 

100 Ov 100 3.5 9 250000 3800 Grid-No. 1 Res., 2.2 megohms 

12F8 
Twin Diode- 
Remote-Cutoff 
Pentode° 

e2 8Fil 
'10.0 

to 
15.9 

0.15 
approx. 
w,12.6s, 

Pentode Unit as 
Class A Amplifier 

12.6 Ov 12.6 0.38 1 330000 1000 
Grid-No. 1 Volts for trans-
cond. of 10 micromhos, -5 

12FK6 
Twin Diode- 

Low-Mu Triode() A2 7BT 10'0 to 
15.9 

0.15 approx. 
,d may 

Triode Unit 
Amplifier 12.6 Class A Amp 

Grid Supply Vo ts, 0 
Grid Res. (Bypassed), 

2.2 megohms 
1.3 6200 1200 7.4 

12FM6 
Twin Diode-
Medium-Mu 
Triode) 

A2 711T 10.0 
to 

15.9 

0•15 
approx. 
at 12.6v 

Triode Unit as 
ChM A Amplifier 12.6 Ov ---- ---- 1 7700 1300 10 

12FV7 Medium-Mu 
Twin Triode 

84 9/1 6.3 
12.6 

0.9 
0.45 

Each Visit as 
Class A Amplifier 100 - 2v ---- - 16 2250 9600 21.5 --

RADIO CORPORATION OF AMERICA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

Type 
Name 

Tube 
Dimensions 

and 
Diagram'', 

Basing 

Heater or 

Filament ( F) 

Unless specified all 
types h" heaters. 

Heater with con• 
trolled «map tinte, 

Use 
Values to right give 
operating conditions 
and characteristics for 
indicated typical use 

Plate 

Sup- 

Ply 

Volts 

Grid Bias 

Volts (v) 
or 

Cathode 

Resistor 

Okea (0) 

Screen 

Sup- 
ply 

Volts 

Screen 

Cur- 
rent 

Ma. 

Plate 

Cur- 
rent 

Ma. 

AC Plate 

Resis- 
tance 

QM 

Trans- 

conduc- 

fence 

Maass 

Amplifi- 

cation 
Factor 

Load 

Or slated 
power 

Output 

Ohms 

Power 
Out-

put 

Watts 
_ 

Dim. B. D. Volts Amps. 

25L6-GT Beam 
Power Tube Pa 78C1 25.0 0.3 Amplifier 

100 
200 

- 7.5v 
180n 

110 
125 

4 
2.2 

49 
46 

13000 
28000 

8000 
8000 

2000 
4000 

2.1 
3.8 

25biye.GT Half-Wave 
Rectifier 

400 25.0 0.3 Television 
Damper Service 

Max. Peak Inverse Plate Volts, 3850 (Abs. -500 (Abs.) 
M. Peak Plate Ma., 750 Max. Peak Heater-Cathode Volts: 1 Max. 1+200 
Max. DC Plate Ma., 125 •• DC Component must not exceed 100 volts. 

25Z5 Rectifier-
Doubler 

K4 8E 25.0 0.3 
Rectifier-
Doubler 

For other ratings, refer to Type 25Z6-GT. 

25Z6-GT 
Rectifier- 
Doubler FI 

ri) 

7Q1 

25.0 

25.0 

0.3 

0.3 

Voltage 
Doubler 

Max. AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance: Half-Half-
Max. DC Output Ma., 75 Wave, 30 ohms; Full-Wave, 15 ohms. 

lief-Wave 
Rectifier 

Max. AC Volta per Plate (RMS), 235 Min. Total Effect. Supply Imped.'per Plate: at 117 volts, 
Max. DC Output Ma. per Plate, 75 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms. 

34GD5 
Beam Power 

Tube A3 7CV 34.0 0.1 Class A Amplifier 110 - 7.5v 110 3 35 13000 5700 2500 1.4 

35AS 
Beam 

Power Tube 
la Ma 35.0 0.15 Single-Tube 

Class A. Amplifier 
110 
200 

- 7.5v 
1800 

110 
125 

3 
2.0 

ao 
43 

14000 
34000 

5800 
6100 

2500 
5000 

1.5 
3.0 

35135 Beam 
Power Tube 

A3 7BZ 35.0 0.15 Class A Amplifier 110 - 7.5v 110 3.0 40.0 13000 5800 -- 2500 1.5 

35DZ8 
Hiatt-Mu 
Triode- 

Power Pentode 
810 ILIE 35.0 0.15 

Triode Unit os 
Class A Amplifier 120 15000 - - 0.8 - 1400 100 --   

Pentode Unit as 
Class A. Amplifier 

, .,.. 
''''' 

..,, 
'''n 120 6 45 - 7500 2500 2.0 

35GL6 Beam Power 
Tube B3 7Fz 35.0 0.15 Class A Amplifier 110 - 7.5v 110 3 45 12000 7500 2500 1.8 

35Y4 
Half-Wave 
Rectifier 

Heat er Tap for Pilot 
i3 
Pilot 

"I- 
Between 

35.0 
Pins 1 

0.15 
and 4 

With Capacitive" 
Input Filter 

Max. AC Plate Volts (RMS), 117. 
Max. DC Output Ma.: With Pilot and 

Without Pilot, 

Min. Total Effect. Plate-Supp 
No Shunt Res., 60; With Pilot 
100. 

y Impedance, 15 ohms. 
and Shunt Res. 90; 

3523 Half-Wave 
Rectifier 

13 4Z 35.o o.15 With Capacitive- Input Filter For other ratings, refer to Type 35Z5-GT. 

3.5z4,4T Half-Wave 
Rectifier RS MA 35.0 0.15 With Capacitive- 

Input Filter 
Max. DC Output Ma., 100 

Effect. Plate-Supply 
Output Ma.: With 

Without 

Min. Total Effective Plate-Supply Impedance: Up to 117 
volts, 15 ohms; at 235 volts, 100 ohms. 

35Z5-GT 
Half-Wave 
Rectifier 

Heater Tap for Pilot 

F8 

Pilot 

MD 

Between 

35.0 

Pins 2 and 

0.15 

3 

With Capacitive-
Input Filter 

Mj1.-Total 
Max. DC 

Imped.: Up to 11'7 volti- IS ohm's; at 235 Volta, 100 ohms. 
Pilot and No Shunt Res.., 60; With Pilot and Shunt Res., 90; 

Pilot, 100. 

36A11113-A 
Half-Wave 
Rectifier 

83 4BQ 36.0 0.1 With Capacitive- 
Input Filter 

Max. AC Plate Volts (RMS), 120 Max. Peak Inverse Volts, 365 
Max. DC Output Ma., 82 Tube Voltage Drop for Plate Ma. = 150,16 volts 

42 Power Pentode KB 613 6.3 0.7 Amplifier For other characteristics, refer to Type 6F6-G. 

43 Power Pentode ifil 6B 25.0 0.3 Class A Amplifier 95 -15v 95 4 20 45000 2000 - 4500 0.9 

SOAS Beam Power 
Tube 

n Ma 50.0 0.15 Single-Tube 
Clam A Amplifier 2101 

-7u.5v 
180 

__1 

110 
125 

4 
2.2 

49 
46 

13000 
28000 

8000 
8000 

2000 
4000 

2.1 
3.8 

SOFK5 Power Pentode A3 7CB 50.0 0.1 Class A Amplifier 110 62a 115 8.5 32 14000 12800 3000 1.2 

50X6 Rectifier-Doubler J3 7112 50.0 0.15 Rectifier-Doubler For other ratings, refer to Type 25Z6-GT. 

50Y6-GT Rectifier-Doubler fil 74): 50.0 0.15 Rectifier-Doubler For other ratings, refer to Type 25Z6-GT. 

50Y7-GT 

Rectifier- 
Doubler 

Heater Tap for 
Pilot 

RS 

Pilot Lamp 

MN 

Between 

50.0 

Pins 

0.15 

6 and 7 

Voltage 
Doubler 

Max. AC Volts per Plate (EMS), 117 Min. Total EffectivePlate.Supply Impedance per 
Max. DC Output ma., 65 Plate, 15 ohms 

Half-Wave 
Rectifier 

Max. AC Volts per 
Mai. C Output Ma..per 

Plate (RMS), 
Plate. 

- 

235 Min. Total Effec. Plate-Supply Imped. per Plate: At 117 
65 volts. 15 ohms,- at 150 volts, 40 ohms; at 235 volts, 100 ohms 

75 Twin Diode-
High-Mu Triode 

K5 NI 6.3 0.3 Amplifier 100 - lv 
250 - 2v 

0.5 
1.1 

110000 - 
85000 

925 
1175 

1 100 100 ---1 

RCA RECEIVING 

TUBE DATA (1) 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

• 

• 

• 

• 

• 

• 

Type 

Name 

Tube 

Dimensions 

and Basing 

DiagramA 

Heater or 
Filament ( F) 

Unless specified all 

,`T,F: athear"withheattearnsj 

trolled «acne time 

Use 
Valses to right . 

Pm 
°Perating ""ditim 
annntics f or 
idd  ncohtaerdo cter typical use 

Plate 
Sup- 

ply 

Volts 

Grid Bias 
Volts ( y) 

or 

Cathode 
Resistor 

OMM ( 11) 

Screen 

Sup- 
ply 

IhIlh 

Screen 

Cur- 
rent 

Ma 

Plate 

Cur- 
rent 

Ma. 

AC Plate 

Resis- 
tance 

Ohms 

Trans- 

conduc- 
tance 

Marna 

Amplifi- 

cation 
Factor 

Load 
Ix steed 

power 
Output 

Ohms 

Power 

Out-
put 

Watts Dim 8.0 Volts Amps. 

925 
1175 

100 
100 

.12 SW 12.6 0.15 Triode Unit as 
Class A Amplifier 

ton 
250 

- 1v 

- 2v - - 
0.5 
1.1 

110000 
85000 

14136 
Twin Diode- 

High-Mu Triode 

1575 
1650 - 14C7 

Sharp-Cutoff 
Pentode 

J2 SV 12.6 0.15 Class A Amplifier 100 
250 

- 3v 
- 3v 

100 
100 

0.9 
0.8 

2.9 
3.0 

700000 
1.04-§ 

14F7 
High-Mu Twin Triode .12 SAC 12.6 0.15 ClaEaascAh UAnmitplaifiser 25° - 2v - - 2.3 44000 1600 70 

14F8 
Medium-Mu 
Twin Triode  
Pentagrid 
ConverterA 

J2 OM 12.6 0.15 Each Unit as 
Class A Amplifier 

250 5000 - - 6.0 3300 48 - -  

J2 SAL 12.6 0.15 Converter 
25° 

1f-
Bled 100 8.5 3.5 

n . 
1"" 

Grid-No.1 
Conversion 

Resistor, 
Transcond., 

20000 ohms. 
450 micromhos. 14Q7 

14R7 
Twin Diode-
Remote-Cutoff 

Pentode 
J2 SAE 12.6 0.15 

Class A Amplifier 
250 - iv 100 2.1 5.7 1.0* 3200   

17BH3 Novar Half- 
Wave Rectifier °I "I' 17'00 0.6 

Television 
Damper Service For other ratings, refer to T ype 6BH3. 

1713Q8- 
GTB 

Beam Power 
Tube Fie SAM 16.80 0.45 

Horizontal Defiec- 
tion Amplifier 

Max. 
Max. 

DC Plate Volts, 600 
DC Cathode Ma., 112.5 

Max. Peak Positive-Pulse 
Max. Plate Dissipation, 

Plate 
11 watts 

Volts, 6000 (Abs.) 

17C9 
Sharp-Cutoff 
Twin Tetrode 

Cl 1OF 16.8 
, 

°'1' 
Each Unit as 

Class A Amplifier 
125 - 1v 80 1.5 10 100000 8000 

17DM4 Half-Wave 
Rectifier 

F15 4CG 16.80 0.45 
Television 

Damper Service For other ratings, refer to Type 61)644. 

17GES 
Beam Power 

Tube 

-. 

U 125.1 16.8 0.45 
Horizontal Defier- 

tion Amplifier 
Max. DC Plate Volts, 770 
Max. DC Cathode Ma., 175 Max. Max. 

Peak Positive-Pulse Plate 
Plate Dissipation, 17.5 

Volts, 
watts 

6500 (Abs.) 

17GT5 
Beam Power 

Tube 
C2 262 16.80 0.45 Horizontal Defier- 

tion Amplifier 
Max. DC Plate Volts, 770 Max. DC Cathode 
Max. Peak Pos-Pulse Plate Volts, 6500 

Ma., 175 Max. 
Max. Plate 

Peak 
Dissipation, 

Cathode 
17.5 
Ma., 550 

watts 

17GV5 
Beam Power 

Tube , 120, 16.8 0.46 
Horizontal Deflec-

lion Amplifier For other characteristics, refer to Type 170E5 

17H3 
Half-Wave 
Rectifier 

54 9FK 17.50 0.3 Television 
Damper Service 

Max. Peak Inverse Plate Volts, 2000 
Max. Peak Plate Ma., 450 

Max. 
Max. 

Average 
Plate Dissipation, 

Plate Ma., 75 
3 watts 

1 8A5 
Beam Power 

Tube 
FS I« 18.50 0.3 

Horizontal Defier- 
tion Amplifier 

Max. DC Plate Volts, 350 
Max. DC Cathode Ma., 90 

Max. Peak 
Max. Plate 

Pos.-Pulse 
Dissipation, 

Plate Volts, 
9 watts 

3000 

19AU4- 
GTA 

Half-Wave 
Rectifier 

FM 4C43 18.90 0.6 
Television 

Damper Service' 
Max. Peak Inverse Plate Volts, 4500 
Max. Peak Plate Ma., 1300 

Max. 
Max. 

Average Plate 
Plate Dissipation, 

Ma., 
6.5 
210 

Watts 

19BG6-GA Beam Power 
Tube 

F33 sr 18.9 0.3 
Horizontal Defier- 

Lion Amplifier 
Max. DC Plate Volts, 700 
Max DC Plate Current, 110 ma. 

Max. Peak Positive-Pulse 
Max. Plate Dissipation, 

Plate 
20 watts 

Volts, 6600 (Abs.) 

19J6 Medium-Mu 
Twin Triode 

142 7BF 18.9 0.15 
Each Unit as 

Class A Amplifier 
100 

50n (For both units at 
the specified conditions) 

8.5 7100 5300 38 

ir 
70 
- 

19T8 
Triple Diode- 
High-Mu 'triode at n  18.9 

. 
0'1' 

Triode Unit as 
Class A Amplifier 

100 
250 

- lv 
- 3v 

- 
- - 

0.8 
1.0 

00 
58000 

13-5i 
1200 

19X8 

Medium-Mu 
Triode-

Sharp-Cutoff 

Pentode 

52 OAK 18.9 0.15 

Triode Unit sa 
Class A Amplifier 

Pentode Unit as 
Class A Am lifier 

125 - lv 125 2.2 9 300000 5500   

25CAS Beam Power 
Tube 

A3 7CV 25.0 0.3 Class A Amplifier 
110 
125 

- 4v 
- 4.5v 

110 
125 

3.5 
4 

32 
37 

16000 
15000 

8100 
9200 
- 
- 

3500 
4500 

1.1 
1.5 

2SEC6 Beam Power 
Tube F29 Me 25.00 0.6 

Horizontal Defier- 
tion Amplifier 

Max. DC Plate Volts, 700 Max. 
Max DC Cathode Ma.. 200 Max. 

Positive-Pulse Plate Volts, 7000 (Abs.) Peak P  
Plate Dissipation 10 watts. 

25L8 
Beam 

Power Tube 
E4 7AC 25.0 0.3 Ampl ifier 110 I - 7.5v 

200 I - 8v 
I 110 

110 
4 
2 

I 49 
I 50 

I 13000 I 
30000 

9000 
9500 1 - 

2000 
3000 

2.1 
4.3 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

FOOTNOTES 

Note 1: Subscript 1 on class of amplifier service (as AB,) indicates that grid current does not 
flow during any part of input cycle. 

• With tube mounted horizontally and pins No. 4 and No. 8 in a vertical plane (pin No. 4 on top). 
deflecting electrode No. I controls left-hand section of pattern, deflecting electrode No. 2 con-
trols top right-hand section of pattern, deflecting electrode No. 3 controls bottom section of 

* Supply voltage applied through 20000-onm voltage-u.upping resistor 

§ Megohms. 

o 50000 ohms. 

, elk For two tubes. 

í 1 Grid X 2 tied to plate. 

X Applied through plate resistor of 250000 ohms. 

Both grids connected together; likewise, both plates. 

A Grids X 2 and X 4 are screen. Grid X 1 is signal-input control grid. 

This diagram is like the one having the same designation except that Pin No. 1 has no 

connection. 

se This diagram is like the one having the same designation except that base sleeve is 

connected to Pin No. 1. 
For use in automobile receivers which operate directly from 12-volt storage batteries. 

Grids X 2 and X 4 are screen. Grid 4 3 is signal-input control grid. 

o 
A 

o Grids X 3 and 4 5 are screen. Grid 4 4 is signal-input control grid. 

Powei output is for two tubes at stated plate-to-plate load. 

KEY TO TUBE DIMENSIONS 

Symbol 
Maximum Overall 

Length o Diameter Description Symbol 
Maximum Overall 

Length x Diameter Description Symbol 
Maximum Overall 

Length x Diameter Description 

Ai i 3 4" a 3 4" /-Pin F6 3-5 16" x 1-9 32" F40 511 16" x 2 1 16" Octal-Gla.s Types 

A2 2-1 8" a 3 4" Miniature Types F7 3 5 16" x 1-5 16" In-Pin 
A3 2 5 8" x 3 4" F8 

F9 
3 3 8' x 1-9 32" 
3 7 16" a 1-9 32" 

GI 2.190 - x 0.8/5 
Miniature Type 

81 
82 
04 

1 3 4" a 7 8" 
2 3 16" a 78" 
2-5 8" a 7 8" 

F10 

F15 

3 - 15 32" a 1 7 16" 
3-13 ,16" x 1-9 32" 

'32" 

H2 3.23" x 1.188" 
9-Pin 

T9-Bulb Types 

B5 2 11 16" a 7, 8" 
9-Pin 

Miniature Types 

F16 

F17 

3-7 8" x 1-9 

3-7 8" a 1-9 16" 
12 2-25 32" a 1 3 16" 

Lock-1n Types 
08 2-27 32" x 7 8" F19 4" x 1-9 16" 13 3 5 32" a 1 3 16" 

810 3-1 16" x 7 8" F20 4-1 16" a 1-9 32" 
813 2 13 16" x 7 8" F21 4-1 8" x 1-9 16" Octal-Glass Types K3 43 16" a 1 3 16 : 

Cl 3.410" x 1.188" Types 
F22 4-1 4" x 1-9 16" K4 4 3 16 " x 1 9 16" 

C2 3.54" x 1.562" 
Novar F23 4 5 16" x 1-5 8" K5 4 17 32 " x 1 9 16" 

mi- F24 
F25 
F28 

4- 15 32" x 1-9 16" 
4-5 8- a 1-9'16" 
4-5 8" x 1-13 16" 

K8 
K9 

4 11 16" a 1-13 16" 
415 16" x 1-9 16" 

Other Types 
E2 
E3 

2 58" x I 5 16" 
3-1 8" x 1 5 16" 

E4 3 1 4" x 1 5 16" Octal-Metal Types F29 4 3 4" x 1 - 9 16" 
05 45 16" x 1 5 8" F33 5" a 1-9 16" Kl 1 5-3 8" a 2-1 16" 

F 1 2 5 16" x 1 5 16" 
F34 
F38 

5" a l--23 32" 
5 7 32" x 1-23 32" 12 2.875" x 1.563" 12-Pin 

F2 2 5 8" x 1 1 16" 
Octal-Glass Types 

F39 5 5 16" x 2 1 16" 13 3.625" x 1.563" T9- Bulb Type 

• 

• 

• 

• 

• 

• 
RCA RECEIVING 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

• 

• 

• 

• 

• 

Type 
Name 

Tube 
Dimensions 
and Basing 
DiagramA 

Heater or 
Filament ( F) 

unless specified oil 
types hare heaters. 
ctit Heater with con- 
trolled warmup time. 

Use 
Values to right give 
operating conditions 
andcha rode ristics for 
indicated typical use 

Plate 
Sup- 
ply 

ltalts 

Grid Bias 
Volts (y) 

or 
Cathode 
Resistor 

Os ( ti) 

Screen 
Sup- 
ply 

Ydls 

Screen 
Cur- 
rent 

lk. 

Plate 
Cur- 
rent 

188. 

AC Plate 
Resis- 
tance 

Ohms 

Trans- 
conduc- 
fence 

Mitrialse 

A m pl ifi- 
cation 
Factor 

Load 
kg slaw 
pow 
Mat 

Olies 

Power 
Out-
put 

Lis Dim I. D. Volts Amps. 

80 Full-Wave 
Rectifier K8 40 5.0F 2.0 

With Capacitive- 
Input Filter 

AC Volts per Plate (RMS), 350 DC Output Ma., 125 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1400 Max. Peak Plate Ma., 440 Imped per Plate, 50 ohms 

With Inductive- 
Input Filter 

AC Volts per Plate (RMS), 500 Max. DC Output Ma., 125 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1400 Max. Peak Plate Ma., 440 10 henries 

84/6Z4 
Full-Wave 
Rectifier 

K4 50 6.3 0.5 

With Capacitive- 
Input Filter 

AC Volts per Plate (RMS), 325 DC Output Ma., 60 Total Effect. Supply 
Max. Peak Inverse Volts, 1250 Max. Peak Plate Ma., 180 Imped. per Plate, 150 ohms. 

With Inductive- 
Input Filter 

AC Volts per Plate (RMS), 450 Max. DC Output Ma., 60 Value of Input 
Max. Peak Inverse Volts, 1250 Max. Peak Plate Ma., 180 Choke, 10 henries 

117L7-GT/ 
117M7-GT 

Rectifier-Beam 
Power Tube 

F9 880 117 0.09 

Amplifier Unit as 
Class A Amplifier 105 - 5.2v 105 4 43 17000 5300 4000 0.85 

Half-Wave 
Rectifier 

Max. AC Plate Volts (RMS), 117 Max. DC Output Ma., 75 Min. Total Effect. Plate-
Max. Peak Inverse Volts, 350 Max. Peak Plate Ma., 450 Supply Imped., 15 ohms. 

117 N 7-GT Rectifier-Beans 
Power Tube 11AV 117 0.09 

Amplifier Unit as 
Class A Amplifier 

,00 
' 

_ 6, 100 5 51 16000 7000 3000 1.2 

Half-Wave 
Rectifier 

Max. AC Plate Volts (EMS), 117 Max. DC Output Ma., 75 Min. Total Effect. Plate-
Max. Peak Inverse Volts, 350 Max. Peak Plate Ma., 450 SupplyImpedance,15ohms. 

117P7-0 T 
Rectifier-Beam 
Power Tube " 8AV 117 0.09 For other characteristics, refer to Type 117L7/M7-GT. 

1.177.3 Half-Wave 
Rectifier 83 4C17 117 0.04 

With Capacitive- 
Input Filter 

Max. Peak Inverse Volts, 330 Max. DC Output Ma., 90 Min. Total Effect. Plate-
Max. Peak Plate Ma., 540 Supply Imped., 20 ohms 

nus..GT Rectifier-
Doubler 86 7Q: 117 0.075 

Voltage 
Doubler 

AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance per Plate: 
DC Output Ma., 60 Half-Wave, 30 ohms; Full-Wave, 15 ohms. 

Half-Wave 
Rectifier 

AC Volts per Plate (RMS), 235 Min. Total Effect. Supply Imped. per Plate. At 117 
DC Output Ma. per Plate, 60 volts, 15 oluns; at 150 volts. 40 oluns; at 235 volts, loo ohms. 

5881 Beam Power 
Tube 

FIO 7AC 6.3 0.9 

Single Tube 
Class A Amplifier 

250 
350 

-14v 
-18v 

250 
250 

4.3 
2.5 

75 
53 

30000 
48000 

6100 
5200 

2500 
4200 

6.7 
11.3 

Push-Pull 
Class A Amplifier  

250 
270 

-16v 
-17.5v 

250 
270 

1041 
114 

12041 
1344 

5000 
5000 

14.5t 
17.5t 

Push-Pull 
Class AB, Amplifier 

360 
360 

-22.5v 
-22.5v 

270 
270 

541 
54 

884 
884 

6600 
3800 

26.5t 
18 t 

- 

7247 Dual Triode 82 911 12.6 
6.3 

0.15 
0.3 

Unit No. 1 as 
Class A Amplifier 

250 - 2v - - 1.2 62500 1600 100 

Unit No. 2 as 
Class A Amplifier 250 - 8.5v - - 10.5 7700 2200 17 

7695 Beam Power 
Tube 

H2 961Q so 0.15 
Class A Amplifier 130 -11v 130 5 100 7000 11000 1100 4.5 

Push-Pull 
Class AB, Amplifier 140 50ti 140 94 2104 1500 

• 

10t 

EM84/ 
6FG6 

Electron-Ray 
Tube 

Rs MA 6.3 0.27 Visual 
indiettuir 

Triode Plate Supply 
Triode-Plate Reistance, 
Triode Grid-Supply 

Max. Length 

Volts, 250 Fluorescent-Target Volts, 250 
meg. Triode-Grid Res"stance, 0 47 meg. 

Volts - 22 Triode Plate Ma., 0.06 Fluorescent Target Ma., 1.6 
of Dark Part of Target, when triode grid resistor w 0, 1.14 inch 

RADIO CORPORATION OF AMERICA (eHirejy _L'' 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

5Q 

6A8 

G2 G, 

68 

6CK 

G3 

ST 

MD 

NC NC 

NC 

'4)2 Kol 

6CN 

5Y 

NC 
G 3 

6AM 

BC NC 

NC 

5Z 

r-

68X 

6F 

7AC 

6AU 

6CC 

6G 

SS 
7AJ 

RCA RECEIVING rz, 
TUBE DATA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

• 
BC 

BS 

CL 

DJ 

ES 

KEY : BASING DIAGRAMS (Bottom Views) 

Gas-Type Tube 

Base Sleeve 

Base Shell 

External Conductive Coating 

Collector 

Deflecting Electrode 
= External Shield 

= Filament 

F+ = Filament (positive only) 
F— = Filament (negative only) 
FM Filament Tap 
G = Grid 
H -=- Heater 
Hi = Heater Tap for Panel Lamp 
HM = Heater Tap 
IC =- Internal Connection— 

Do Not Use 

IS = Internal Shield 
K = Cathode 
LC -= Limited Connection—Do Not Use, 

Except As Specified in Data 
NC = No Internal Connection 
P -= Plate (Anode) 
RC = Ray-Control Electrode 
S = Shell 
TA = Target 

Subscripts for multi-unit types: B, beam unit; D, diode unit; HP , heptode unit; HX, hex ode unit; P. pentode unit; T, triode unit; IR, tetrode unit. 

Po, LC L.C P01 .P 

LC LC 

4G 

NC 
N 

N 

3C 

NC 

es 

SAC 

NC 
580 

4R 

5BT 

4CB 

50 

IC 
IC 
4CG 

SAL 
po2 

5L 

4D 

BS 
5AB 

SAP 

5M 

• RADIO CORPORATION OF AMERICA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

7R 

BS 

8AC 

PT2 

GS 

POI G2p 

P02 

G5 

Pp 

NC G3 H Bs H 

8AD 8AE 

Gr2r4) Gri G 

8E 

Fri HT2 

PT2 

BS 

8SW 

8EL 

Gip 

I' 
G3p 

7V 

8AL 

8BE 

88Z 

POI 

NC NC 

7Z 

KD2 POI 

NC HEN 

BAN 

CT ç PD2 

88F 

8CB 

8GC 

8A 

8CH 

2 

8GH 

RCA RECEIVING 
TUBE DATA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

7AZ 

7BT 

G3 
7CV 

G3o 

7EA 7EK 

7BA 

7DC 

Gr 

7FB 

7BD 

7C 

7DK 

NC 

7FL 

5.63 s BD, 

7FZ 70 

7AT 

7BF 

NC NC 

BS 

7DX 

i 

505 

7AV 

7CM 

7E 

PM 

RADIO CORPORATION OF AMERICA 
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RCA RECEIVING-TUBE DATA Types Not Recommended 
for Now Equipment Design 

KTR 

T P, 6 ITR 

9GA 9GC 

9FK 

is 

9Y 

15 

6 2 

GITR2 • PTR, 

CENTER PIN 
KyR, . 15 

10F 

GI 
K 

Pp i G 

PI 

PI 

9FZ 

9HP 

9JU 

NC G2 

12DR 

II 

F 

IC 

2TR 

RCA RECEIVING 
TUBE DATA 

10-64 



RCA RECEIVING-TUBE DATA Types Not Recommended 
for New Equipment Design 

• 

• 

BS 

8X 

H 

980 

9DX 9DT 

GT 

GT2 

PT2 

5 03 

8R 
HT, 

HT, 

KT2 G TI G2p 

G12TiOip 

PT2 Hm 

9A 

PT 

9CF 9BX 

8$ 
H 

9AE 

H 

9E 

PT' 

PP 

BP,G3p 
IS 

CT 

PO2 

POI 

SOi 
KO2 
IS 

HM 

POI 

P03.IS 

CT 

PT 

HS PT, 

CT, PT 

GT 

PT2 IS 

9AJ 

G 

NC N 

0 2 

9CK 

Pp 

.03 

BS 

8V 

9AK 

9DA 

9FA 

BS 

8W 

Pp 

Gip NC 

1.02 

15 

PP H 

K0,102 
G 

G3P 
PIP 

Gip PD2 G3P 
Sp 

9FE 

901 

H 

RADIO CORPORATION OF AMERICA 
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Related RCA Receiving-Tube Types 

This listirig groups FA receruing-tube types mbrch differ 
only in their heater ratings. The first column, in bold 
face, is arranged only by the alphabetical portion of the 
type designation. 

6A8 6A8G 6A8GT 6696GTB/ 1213Q6GrB/ 17846GTB 
12A8GT 6CU6 12CU6 

6AF3 12AF3 2513Q6CTB/ 
6AF4 2AF4B 3AF4A 25CU6 

6AF4A EE1Q7A 4BQ7A 56107A 

6AL5 3AL5 12AL5 6BR8A 51388 
6AM8A 5AM8 EBS3 12BS3 17BS3 
6AN8A 5AN8 6858 4BS8 
6AQ5A 5AQ5 12AQ5 EBU8 312U8 4BU8 
6ARII 11AB11 6BW4 12BW4 

6AS8 5AS8 6BW8 56116 
6A76 I2AT6 6BY6 3BY6 
6AT8A SAID 68Z6 3BZ6 4BZ6 
6AU4 19AU4 19AU4GTA 12BZ6 

6AU6A 3AU6 4AU6 6BZ7 4BZ7 

12AU6 
I2AU7A 7A0 9AU7 
6AU8A 8AU8 
610/56A 12AV5GA 25AV5GA 

6A86 3AV6 4AV6 
12AV6 

6AW8A 8AW8A 
6AX3 12AX3 17AX3 
6AX4GT 6AX4GTA 12AX4GrA 

12AX4GTB 17AX4GT 
17AX4GTA 25AX4GT 

6AY3 12AY3 17AY3 

6810 81310 
6BA6 3BA6 12BA6 
6BA7 12BA7 
6BA8A 8BA8A 
6BC5 3BC5 4115 

6BC8 4BC8 
6886 12BD6 
68E6 3BE6 1213E6 
68F6 12BF6 
6BG6GA 19BC6GA 

6BH3 171113 22BH3 
66H8 813418 
68K5 12BK5 25BK5 
6BK7B 5BK7A 
68L8 4BL8 

6BN4A 2BN4A 3BN4A 
68N6 31146 4BN6 
68118 8BN8 
68Q5 8BQ5 

5005 25C3 
6C9 17C9 
6CA5 12CA5 25CA5 
6C66 3CB6 4CF6 

6CB6A 

6CD6GA 25CD6GB 
6CE5 3CE5 
6CF6 3CF6 
6CG7 8CG7 
5CGE 5CG8 6CG8A 

ECL8A 5CL8A 19CD3A 
6CM7 8CM7 
6CM8 50,18 
5CN7 8CN7 
6CQ8 5CQ8 

6CSfi 3CS6 4CS6 
6CS7 8CS7 
6CU5 12CU5/ 17CU5 

12C5 
6CW4 2CW4 13CW4 
6CX8 8CX8 
6CY5 2CY5 3CY5 

4CY5 
6CY7 11CY7 
6CZ5 5125 

6DA4 17E4 
6DE4 171E4 22DE4 
6DE5 4DE6 
6DE7 1pErE7 t3DE7 
68K6 3DK6 4DK6 

120K6 

RADIO CORPORATION OF AMERICA RELATED TYPES 
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Related RCA Receiving-Tube Types 

6DM4 121114 17E1\14 
6D146 25EN6 
6DQ6B 12EQ6A 12DQ6B 

171:Q6B 
6DR7 10DB7 131)117 
6DS4 2E4 

6015 12171'5 
6DT6A 317T6A 4DT6A 
6018 12018 
6DV4 2DV4 
60X8 10DX8 
6DZ4 2DZ4 313Z4 

6EA5 3F-A5 
6 EA8 5EA8 19EA8 
6EB8 8E138 
6E85 12EFI5 25E115 

50EH5 

6E117 3EH7 4E117 
6EJ7 3E:17 4EJ 7 
6E145 8E115 
6 EM7 10EM7 131147 
6EQ7 1 ZEQ7 2077 

6ER5 2E135 3E115 
6E S8 4ES8 
6 EU8 5EU8 
6 EW6 4E16 5E1% 
6EY6 7EY6 

6F5 6F5GT 12F5GT 
6FD7 1 31137 
6FE5 50FE5 
6FG7 5FG7 
6FH5 21115 3FH5 

6FQ7 8FQ7 
6FS5 2FS5 
6FV8 5FV8 611/SA 
60F X5 1 2FX5 

66E5 12GE5 17GE5 
66F7 10GF7 13GF7 
6GH8 5(7118 
6GJ5 12G15 17G15 
6665 26E5 3CX5 

66146 4046 5GM6 
66118 8GN8 10Ce18 
3GS8 4GS8 
6615 I2GT5 17GT5 
6GW6 12G186 17GW6 

66X6 5GX6 

6116 6H6GT/G 12116 
6HA5 See 6HM5/6HA5 
61186 1511B6 

6HF8 10HF8 
6HM5/6HA5 3H115/3HA5 
6HR6 I9HB6 
6HS6 19HS6 
6HS8 31158 4HS8 

6J5 6J5GT 12J5GT 
6J6A 5J6 19J6 
6J7 6J7GT 12J7GT 
6JB6 12JB6 17JB6 
6JC6 3,106 4JC6 

6JD6 3JD6 4JD6 
6J48 8JV8 

667 6K7GT 12K7GT 
668 I 2K8 
66A8 8KA13 
66E8 5KE8 
6KL8 12K1.8 
6KV8 1 IKV8 

50L6GT 121.6GT 251.6 
2 st,6GT 

6 LC8 8LŒ 

6Q7 6Q7GT 12Q7GT 

6S8GT 12S8GT 
6SA7 6SA7GT 12SA7 

12 SA7GT 
6SC7 127 
6SF5 6SF5GT 12SF5 

12SF5GT 

6SF7 12SF7 
6SG7 12 
6S117 1217 
6SJ7 6SJ7GT 12SJ7 

12SJ7GT 

6SK7 6SK7GT 12SK7 
12SK7GT 

6SL7GT I2SL7GT 
6SN7GTB 12SN7GTA 
6SQ7 6SQ7GT 12SQ7 

I2SQ7GT 

6SR7 12S87 

618A 518 19n 
6U8A 5U8A 9U8A 

6V6 6V6GTA 5V6GT 
12 V6GT 

6W4GT 25W4GT 
6W6GT 12W6GT 

6X4 12X4 
6X8 5X8 19X8 

RADIO CORPORATION OF AMERICA 
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DIODE CONSIDERATIONS 
DIODE —TRIODE AND D100E—PENTODE TUBES 

Certain multi-unit tubes contain one ormerErdiode plates, each 
having its own base pin, in add.ticn to a triode or pentode 
unit. Such types may employ either a unipotentia cathode or 
a filamentary cathode. 

In unipotential-cathode tubes the cathode is common to the 
triode or pentode unit and thediode(s). In filamentary-cathode 
tubes the filament is likewise coymor to the triode or pentode 
unit and thediode(s). However, in filament types, diode oper-
ation is affected by the position of the diode plate(s) with 
respect to the filament, and, therefore, the position of the 
diode plate(s) is specified on the individual tube data sheets. 

The rectifying action of the diode is commonly used for the 
following purposes: 

Detection: Detection may be accomplished by using either a 
half-wave or full-wave circuit arrangement to supply signal 
voltage to the triode or pentode unit of the tube or to an-
other amplifier tube. The ha 'f-wave circuit will provide 
approxinately twice the rectif,ed voltage obtair.able from a 
full-wave circuit forthe saneapplied signal voltage. Since 
the amplitude variation of the envelope of th ,r_ rectified 
voltage is usually of greater importance thal rectifier power, 
the half-wave circuit is more commonly used in practice. 

AVC: Regulation of amplifier gall, generally called Auto-
matic Volume Control, may be accomplished by using the out-
put of a diode rectifier iria number of ways. The diode out-
put may be applied to the cortrol grids of the preceding 
amplifier tubes, or it may be applied, in the case of rf 
pentode-i, to their suppressors, plates anc/cr screens. 

The above functions can be performed simultaneously by using 
a single diode, two diodes in parallel, or by two diodes oper-
ating independently. A numberof typical circuit arrangements 
are shown on the following pages. 

Average Characteristic Curves for diodes in diode- triode and 
diode-pentode tubes are shown on the next page. 

DEC. 30, i947 TUBE DEPARTMENT 
1•010 COOPORATION OF MERV,. NAERISON. NEW ¡PISPO 

DIODE 
CONS ID'S 



A
V
E
R
A
G
E
 

• 
U M 
U S 
Bea 
MUM 
BUM 
UMW UUUUU » MN MO» MMMMM M-. 
MUM MMMMM INIMMIIMMM MMMMM IMMIRMUMUMM MMMMMMM »UM MMMMMMM MOM 
MUM.  
mummasam mm moemmmiemumem  

BUM i  - raleiiiiiiiii&I 
-;:imin arimr 011111:amillUrIlin MS MMMMMMMM « MOM MMMMMMMM UM« MMMMMMMMMMMMM mmammonnomm- mendangs.mm,effl 

MUMIUMNOMM MMMMMMMMMMMM MUM •   m'AMMUlluill 
MMMMM muummemmemmom- miliimuma MMMMMM Miiiiilita  MU ,7  Am.i.=lM.IA.Z.41111 111tB/MM M    

MUMIU@NMUUll MMMMMMMMM immanameamm.t.à.minnemamemmumme MM   .,.......m....Ammaremues ma. émmumanneumm.i.n. M  
»MUM» MMMMMM 111111MmnnémOMMIROOMMISMUMBUBM MMMMM Imemmummempummemmemnsamme,a..qm anumnimmumem.t.1  ... td:MUM MMMMMM % 

,4 monad 
 ,AUMMMUMBAM MMMMM a 
, -e  

BOOMMIIMMIIMIO MMMMMMMM BMW» MMMMMMM ammo MMMM F  M tdmummanummila MMMM mmium.:5nalum .....ummfiamme 
%aim» MMMMMMM mmilm4::::::::rmarear:   "  grF   . "'Um»   MM •  

enamemmennm MMMMMMMMMMM MUM» MMMMM mme,,ammumalse MMMMM mumptium....r..e.fflummammum .... 
MMMMMMMMMMM Emma MMMMMMMMM Immemnewç.âninummommumminmerste MMMM mummminaimm.rmeem MMMMM sammummummenammummonke;duman MMMMMMMMM MIROMMISMUMBIl MMMMM Me,MUBMerffliluMell 
MUMMUMMUMMI MMMMMMMMMMMMMMMM UMMUM40í MMMMM UMMUMBOOMM MMMMMMM W A MMMMMMM UMMUUMA g  

..  .... % MMMMMMMMMMMMMMM 
 4,... ,IBOUBBBIMM MMMMM FAIMUUmma 
  10:411110 MMMMMMMMM MUMUMMBUMBIUM là  , 

WUMMUMUMMUMMOBV M immumemammammek.memenammummumm MMMMMM mentememm MMMMM MUMMOMMUMUOMMUMB 
%  'I  MINIM» 

UkreeleZMéleGiiiiîiiii.iven ,  .. , r 
• MUMUMMUMUMUMP2MOUBMMMUMBINIMMOUUMMUMBIMMWAMOM•MMM ii M mem...igut2fflimmiumammumm 

MIUMBUMMUMOMMONMOUUMMUMMUMMI MMMMMMMMM VW MM ,A MM BUM» MMMMMMM mr.a.»...-.lemaan MMMMM im t   ,4  Ihmemmannam •     t  ramie  
• . uímeimman MMMMMMMMMM au a zumm 

• • • • 
0 
0 N 

S32:13,3NIVO8DIVY 031d11D323 

8 o o 

••••• 

MMMMMMMMMMMM MU MMMMMMMMMMMMMMMM 1111111111111110 MMMMMMMMM MMMMMM MUM MMMMMMM MUMBOMMUMBUMBM 
IIMMIMMUMMUMMUMMUMOMMIUMMUMMUMUMBUMMIMMIBMUMMIMMUMMUMMUUMMIUMBMUMMBUMB 

o 

o 

4 

9
2
C
M
-
 6
8
7
5
 

M
I
M
E
=
 



DIODE CONSIDERATIONS 

TYPICAL DIODE-TRIODE CIRCUITS 

HALF -WAVE DETECTOR , AVC, ZERO -BIAS AMPL IF .ER 

(—RA AF 

Cs 

R3 

R5 

B, 

B-

Ri 

CI 

Re R, C 
/WC 

C3 

92CS-8677 

HALF-WAVE DETECTOR AND DELAYED *VC, CAT HODE - BIAS AMPLIFIER 

Cs A 

l 

(.—AAF 

C5 

R3 

Co 

e. 
Et-

AVC 
R. 

C7 

C2 

R2 
8 

7 

, C3 

92CS- 6679 

HALF -WAVE DETECTOR . AVC., FIXED -BIAS AMPUFIER 

RFC IF 
C 7 C6 

R, 

R. 

R C C4 C• 

AVG 

C e.. 

92C 5 - 6678011 

TYPICAL VALUES 

CI: 150 1467 for Rj: O. i Megohm 

450-1600 he 174: 0.05 to 1.0 

C2: 0.01 81 Megohe 

C3: 0.1 Le Cte: 100 MO 65: 10 Heger,* 
Ca: 0.5 of or larler Cl: 0.01 to 0.05 87 66, 22000 Ohms 
Cl: 0.01 to 0.1 87 RI: 0.5 Megohn, 87: 0.25 Megohn, 

or laroer 6 2: 1.0 Megohm R8: 1 to 2 Melon', 

DEC. 30, 1947 
TUBE DEPARTMENT 

PAR.C, COEPOIMION OF AMERICA. EMERSON. NEW ltiS2, 

DIODE 
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DIODE CONSIDERATIONS 
TYPICAL DIODE- PENTODE CIRCUITS 

HALF- WAVE DETECTOR AND AVC, FIXED- BIAS AMPLIFIER 

.... C6 

R6 

C5 

AVC 

C6 R C4 

Ca 

CI 

+ 

8 

92CS- 6681 

HALF- WAVE DETECTOR, SEPARATE AVC, FIXED -BIAS AMPLIFIER 

...«. 

(--e- AF 
C6 

R 6 C5 c7 

C6 C, Pi C4 
C4 

R 

R4 
+ 

ASK 

M C3 
, ? ..V .--. B 

92CS- 6680 

HALF -WAVE DETECTOR, AVC, FIXED- BIAS H- F AMPLIFIER 

«.: 

C2 
C2 

R2 R Cu R6 C6 
AvC 

C3 B n.C5 

92CS - 6682 4--B - nip. 

(—w-AF 

• TvnICAL VALUES 

.CI: 150 Am , or 450-1600 Mc RI: 0.5 to 1.0 Meqohm 
C2, CI: 0.1 mf 02, 1.0 to 1.5 menohms 
Ca, 0.5 mf o larger 03: 0.1 to 0.2 Megotun 
C5; MI ,µLf or smaller Pa: • 0.5 to 1.0 Recent', 
CO: 0.01 to 0.1 MI P5: 1.0 Menem, 
C7: 500 to 1000 'AO Pa: 0.1 to 0.2 Meaohm 

Device; and arrangement , shown ordescrioed 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 patient r Ights. 

DEC. 30, 1947 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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Resistance-Coupled Amplifiers 

KEY TO RESISTANCE-COUPLED AMPLIFIER CHARTS 

Note: Chart number references, listed below, 
supersede those which may appear on individual 
tube data sheets for these types. 

Tube Chart 

TYP0 No. 

Tube Chart 

Type No. 

Tube Chart 

Type No. 

rube Chart 

Type No. 

Tube Chart 

Type No. 

3Au6.... 2 58K7A... 10 88Z7  IT 6TEe  5 I2AX7A  9 

3AV6.... 9 58Q7A... 10 601.  = 7AU7  3 I2Ar7  I 
38C5.... II 578  5 6CB6  11 SCG7  8 12SL7G—.... 5 

3036.— 11 6A84.... 4 6C864.  II ESN7  5 I2SN7GTA... 8 

3CF6.... I 6AG5.... II ECF6  11 SFQ7  8 1919  5 
4.1U6.... 2 6476.... 5 ECG7  8 9AU7  3 20E27  9 

4kV6.... 9 6AU6A... 2 ECN7  ' t2e6.... 5 587?&  6 
48C5.... II 6AV6.... 9 6EU7  4 I2AT7.... 4 5879*  7 

4Q74... 10 68C5.... It 6FQ7  8 I2AU6.... 2 7025  9 
48Z7.... 10 6BK7B... 10 6SL7G7.... 5 '2AU7A... 3 7199à  12 

4(86.— II 6807A... 10 6SN7G78... 8 I2AV6.... 9 719?*  13 

A Pentode Unit 

Triode Unit or Triode Connection 

SYMBOLS USED IN RESISTANCE-COUPLED AMPLIFIER CHARTS 

C = Blacking Capacitor ( µf). 

Ck = Cathode 3ypass Capacitor (bof). 

Cg2 = Screen-Grid Bypass Capacitor iµf). 

Ebb = Rlate-SuPPly Voltage. Voltage at plate equals plate-
supply voltage minus drop in Rp and Rk. 

Rk = Cathode Resistor ( ohms). 

Rg2 = Screen-Grid Resistor ( megchms). 

Rg = Grid Resistor ( megohms) for following stage. 

Rp = Plate Resistor ( megohms). 

V.C. = Voltage Gain. 

E0 = Output Voltage ( peak volts). This voltage is obtained 
across Rg (for following stage) at any frequency within 
the flat reg on of the output vs. frequency curve, and 
is forthe condition where the signal level is adequate 
to swing the grid of the resistance-coupled amplifier 
tube to the point whereits grid starts to draw current. 

Note: The listed values for £0 are the peak oJtput volt— 
ages available when the grid is -driven from a low— impedance 

source. The listed values for the cathode resistors are opti— 

mum forany signal source. With a high—impedance source, pro— 

tection against severe distortion and loss of gai l due to 

input loading maybe obtained by the use of a coupling capaci— 

tor connected directly to the input grid and a high—value 

resistor connected between the grid Ind ground. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices 'garrison, N. J. 
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Resistance-Coupled Amplifiers 

CIRCUIT ADVANTAGES 

For most of the types shown, the data pertain to operation 

with cathode bias; for all of the pentodes, the data pertain 

to oeeration with series screen-grid resistor. The use of a 

cathode-bias resistor where feasible and a series screen-grid 

resistor where applicable offers several advantages over fixed-

voltage operation. 

The advantages are: III effects of possible tube differ-

ences are minimized; 121 operation over awide range of plate-

supply voltages without appreciable change in gain is feasible; 

131 the low frequency at which the amplifier cuts off is easily 

changed; and 141 tendency toward motorboat ing is minimized. 

NUMBER OF STAGES 

These advantages can be enhanced by the addition of suita-

ble cecoupling filters in the plate supply of each stage of a 

multi- stage amplifier. With proper filters, three or more 

ampl'fier stages can be operated from a single power- supply 

unit of conventional design without encountering any diffi-

culties duetocoupling throughthe power unit. When decoupling 

filters are not used, not more than two stages should be oper-

ated from a single power- supply unit. 

GENERAL CIRCUIT CONSIDERATIONS 

In thediscuss. , which 

follow, the frequency If21 

is that value at which the 

high- frequency response be— 

gins to fall off. The fre-

quency ( flI is that value at 
e 

which the low- frequency 

response drops below a • 

satisfactory value, as dis- P 420', fj 

cussed below. A variation FREQUENCY--,. 
92CS-6B83 

of IC per cent in values of 

resistors and capacitors has only slighteffectonperformance. 

One-half-watt resistors are usually suitable for R92, Rg, and 

Re resistors. Capacitors C and Cg2 should have a working 

voltage equaJ to or greater than Ebb. Capacitor Ch may have 

a low working voltage in the order of 10 to 25 volts. 

Co 
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Resistance-Coupled Amplifiers 

Triode Amplifier (Heater-Cathode Type) 

Capacitors C and Ck have been 

chases to give an output voltage 

eq...al to 0.8 Ec for a frequency lfi' 

of 100 cycles. For any other value, 

of Ifil, multiply values of C and CI 

by 100/fi. In the case of capacitor 

Ck, the values shown in the chart,. are 

for an amplifier with dc heater exci-

tation; when ac is used, depending on Ebb 

the character of the associated zir-

cuit, the gain, and the value of fl, 

it may be necessary to increase the 

valueof4tomirimizehumdisturbarces. 

It may be desirable to operate the heater at a positive volt-

age of from 15 to 40 volts with respect to the cathode. The 

voltage oLtput at fl, or " n" like stage equals 10.81'1E0 where 

E0 ispeak output voltage of final stAge. For an amplifier of 

typical construction, the value of f, is well above the audio-

frequency range for any value of R. 

8q 10 

92C S-6886 

Diagrat 11,1 

Pentode Amplifier (Heater-Cathode Type) 

Capaci tors C, Ck, and Cg2 
have been chosen to give an out-

pu- voltage equal to 0.7 E0 for 

a ' requern:y If.) of 100 cycles. 

For any other value of fl, multi-

ply values; of C, Ck, and Cg2 by 

10C/fi. In the case of capacitor 

Ck, the values shown in the charts 
are•for an amplifier with dc heater Ebb - 

excitation; wren ac is used, de- 92C5-6884 

pending on the character of the 

as!.ociatec circuits, the voltage 

gain, and the value of fl, it may be necessary o increase 

th.- value of Ch to minimize hum disturbances. It may be de-

sirable to operate the heater at a positive voltage of from 

15 to 40 volts with respect to the cathode. The voltage out-

pu- at fl for " n" like stages egLals 10.71 nE0 where E. is the 

peak output voltage of final stage. For an amplifier of 

tyDical construction, and for Pp values of 0.1, 0.25, and 

0.5 megohm, approximate values of f2 are 20000, 1C000, and 

5000 cps, respectively. 

Diagram to.2 

Information furnished by RCA is belayed to be accurate and re-
liable. However. no respontibility is immune! by RCA for its use: 
nor for any infringements of patents or other rights of third 
partiel which may result from its mse. No tiran.. is granted by 
implication or otherwite under any patent or patent rights of RCA. 
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Resistance-Coupled Amplifiers 

RESISTANCE-COUPLED AMPLIFIER CHARTS 

12AY7 e 

See Circuit Diagram 1 

Ebb R„ Rg Rgg Rb Cg2 Ck C L VA 

1.1 0.24 1800 13 24 
90 0.24 0.51 3700 14 26 

0.51 1.0 7800 16 27 

1.1 0.24 1300 31 27 
180 0.24 0.51 2800 33 29 

3.51 1.0 5700 33 30 

0.1 0.24 1200 58 28 
300 0.24 0.51 2300 30 30 

0.51 1.0 4800 56 31 

O 3AU6, 4AU6, 6AU6A, 12AU6 

See Circuit Diagram 2 

Ebb R, Rg Rgg Rg Cgg Cu C Er; V.G. 

11.22 0.22 0.340 2700 0.057 5.8 0.0081 16 79 
0.22 0.47 0.370 2900 0.050 5.4 0.0055 22 104 
0.22 1.0 0.380 3100 0.050 5.3 0.0034 25 125 
0.41 0.47 1.00 6000 0.027 2.8 0.0042 13 105 

90 11.47 1.0 1.00 6200 0.023 2.7 0.0027 17 137 
0.47 2.2 1.00 6300 0.027 2.8 0.0019 25 161 
1.0 1.0 1.90 10800 0.017 1.7 0.0025 10 139 
:.0 2.2 2.40 13100 0.017 1.7 0.0017 19 184 

0.22 0.22 0.520 1340 0.059 8.8 0.0081 31 143 
0.22 0.47 0.520 1390 0.059 8.7 0.0053 43 192 
0.22 1.0 0.520 1420 0.059 8.6 0.0032 48 223 
0.47 0.47 1.05 2700 0.039 5.5 0.0041 34 189 

180 0.47 1.0 1.15 2880 0.037 5.4 0.0027 43 249 
0.47 2.2 1.20 2960 0.036 5.4 0.0019 50 294 
1.0 1.0 2.40 5500 0.028 3.2 0.0023 33 230 
1.0 2.2 2.70 6000 0.022 2.8 0.0015 40 323 

0.22 0.22 0.530 780 0.077 13: 0.0082 53 200 
0.22 0.47 0.540 783 0.077 13.2 0.0053 65 270 
0.22 1.0 0.540 800 0.077 13.1 0.0033 74 316 
0.41 0.47 1.15 1590 0.057 8.4 0.0045 56 275 

300 0.47 1.0 1.22 1650 01149 7.4 0.0027 72 357 
0.47 2.2 1.31 1720 0.045 7.2 0.0017 82 418 
1.0 1.0 2.50 3300 0.036 5.3 0.0022 57 352 
1.0 2.2 2.80 3500 0.031 4.2 0.0015 72 466 

• One triode unit. • Peak volts. 
• Coup ing capacitors should be selected to give desired frequency response. 
Cathode resistors should be adequately bypassed 
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Resistance-Coupled Amplifiers 

• 

• 

• 

• 

• 

• 

RESISTANCE-COUPLED AMPLIFIER CHARTS 

6C4, 7AUC 9AUC 12AU7A. 

See Circuit Diagram 1 

Ebb Rp R, Rg2 RI, Cg2 Ck C E: V.G. 

If 

0.047 
0.047 
0.047 
0.1 
0.1 
0.1 
0.22 
0.22 
0.22 

0.047 
0.1 
0.22 
0.1 
0.22 
0.47 
0.22 
0.47 
1.0 

- 1600 
- 1800 
- 2000 
- 3000 
- 3800 
- 4500 
- 6800 
- 9500 
- 11500 

- 3.2 
- 2.5 
- 2.0 
- 1.6 
- 1.1 
- 1.0 
- 0.7 
- 0.5 
- 0.43 

0.061 
0.033 
0.015 
0.032 
0.015 
0.001 
0.018 
0.0065 
0.0095 

9 
11 
14 
10 
15 
18 
14 
20 
24 

10 
11 
11 
11 
11 
11 
11 
11 
11 

1110 

0.047 
0.047 
0.047 
0.1 
0.1 
0.1 
0.22 
0.22 
0.22 

0.047 
0.1 
0.22 
0.1 
0.22 
0.47 
0.22 
0.47 
1.0 

- 920 
- 1200 
- 1400 
- 2000 
- 2800 
- 3600 
- 53(10 
- 8300 
- 10000 

- 3.9 
- 2.9 
- 2.5 
- 1.9 
- 1.4 
- 1.1 
- 0.8 
- 0.56 
- 0.48 

0.06? 
0.031 
0.016 
0.032 
0.016 
0.007 
0.015 
0.007 
0.0035 

20 
26 
29 
24 
33 
40 
31 
44 
54 

11 
12 
12 
12 
12 
12 
12 
12 
12 

301 

0.047 
0.047 
0.047 
0.1 
0.1 
0.1 
0.22 
OM 
0.22 

0.047 
0.1 
0.22 
0.1 
0.22 
0.47 
0.22 
0.47 
1.0 

- 870 
- 1200 
- 1500 
- 1900 
- 3000 
- 4000 
- 5300 
- 8800 
- 11000 

- 4.1 
- 3.0 
- 2.4 
- 1.9 
- 1.3 
- 1.1 
- 0.9 
- 0.52 
- 0.46 

0.065 
0.034 
0.016 
0.032 
0.016 
0.007 
0.015 
0.001 
0.0035 

38 
52 
68 
44 
68 
80 
57 
82 
92 

12 
12 
12 
12 
12 
12 
12 
12 
12 

• One triode unit. • Peak volts. 
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Resistance-Coupled Amplifiers 

RESISTANCE- COUPLED AMPLIFIER CHARTS 

6AB4, 12AT7 e 

See Circuit Diagram / 

Ebb Rp Ng Rg2 Rk Cg2 Ck C 

0.1 0.1 
0.1 0.22 
0.1 0.47 
0.22 0.22 

90 0.22 0.47 
0.22 1.0 
0.47 0.47 
0.47 1.0 
0.47 2.2 

2680 
3060 
3390 
5500 
6300 
6930 
10900 
12500 
13500 

- 2.4 0.026 8 24 
- 2.00 0.014 11 25 
- 1.84 0.0074 13 28 
- 1.33 0.0136 10 25 
- 1.01 0.0067 14 28 
- 0.92 0.0038 15 28 
- 0.63 0.007 13 26 

0.52 0.0043 14 28 
0.47 0.0031 18 28 

0.1 0.1 
0.1 0.22 
0.1 0.47 
0.22 0.22 

180 0.22 0.47 
0.22 1.0 
0.47 0.47 
0.47 1.0 
0.47 2.2 

1407 
1674 
1786 
2890 
3860 
4660 
6960 
8450 
9600 

- 3.6 0.029 20 31 
- 3.0 0.016 28 33 
- 2.6 0.0083 31 34 

1.75 0.0140 24 33 
- 1.34 0.0077 35 33 

1.14 0.0047 42 33 
- 0.83 0.0075 31 31 

0.67 0.0646 39 32 
0.55 0.0032 45 32 

0.1 0.1 974 
0.1 0.22 1404 
0.1 0.47 2169 
0.22 0.22 2510 

300 0.22 0.47 4200 
0.22 1.0 4950 
0.47 0.47 5700 
0.47 1.0 8720 
0.47 2.2 9700 

4.0 0.028 37 34 
3.1 0.015 57 34 
2.5 0.0083 78 33 
1.9 0.015 50 33 
1.3 0.0074 78 33 
1.1 0.0046 85 32 
0.90 0.0076 57 33 
0.62 0.0041 81 32 
0.57 0.0030 88 32 

• One triode unit. • Peak volts. 
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Resistance-Coupled Amplifiers 

RESISTANCE- COUPLED AMPLIFIER CHARTS 

578, 6AT6, 6CN7, 6SL7GTe 
6T8A, 8CN7, 12AT6, 12SL7GT,e 19111 

See Circuit Diagram 1 

Ebb R Rg R„, Rk C/a Ck C E V.G. 
C.1 0.1 - 4200 - 2.5 0.025 5.4 22 
0.1 022 4600 2.2 0.014 7.5 27 
0.1 041 - 4800 - 2.0 0.0065 8.1 30 
0.22 022 - 7000 - 1.5 0.013 7.3 30 

90 0.22 0.47 - 7800 - 1.3 0.007 10 34 
0.22 1.0 - 8100 - 1.1 0.0035 12 37 
0.47 0.47 - 12000 0.83 0.006 10 36 
0.47 1.9 - 14000 - 0.7 1.0035 14 39 
0.47 2.2 15000 0.6 0.002 16 41 

0.1 0.1 - 1900 3.6 0.027 19 30 
0.1 022 - 2200 - 3.1 0.014 25 35 
0.1 0.47 2500 - 2.8 0.0065 U 37 
0.22 0.22 3400 - 2.2 0.014 24 38 

180 0.22 0.47 4100 - 1.7 0,0065 34 42 
0.22 1.0 4600 - 1.5 0.0035 33 44 
0.47 0.47 6600 - 1.1 0.0065 29 44 
0.47 1.0 8100 - 0.9 0.0035 33 46 
0.47 2.2 - 9100 - 0.8 0.002 43 47 

0.1 0.1 
0.1 0.22 
0.1 0.47 
0.22 0.22 

300 0.22 0.47 
0.22 0.1 
0.47 0.47 
0.47 1.0 
0.47 2.2 

- 1500 - 4.4 0.027 40 34 
- 1800 - 3.6 0.014 54 38 
- 2100 - 3.0 0.0065 V, 41 

2600 - 2.5 0.013 51 42 
_ 3200 - 1.9 0 0065 65 46 
- 3700 - 1.6 0.0035 77 48 
- 5200 - 1.2 0.006 61 48 

6300 - 1.0 0.0035 74 50 
7200 - 0.9 0.002 85 51 

• One triode unit. • Peak volts. 
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Resistance-Coupled Amplifiers 

RESISTANCE- COUPLED AMPLIFIER CHARTS 

As Pentode: 5879 

See Circuit Diagram 2 

Ebb R„ R, Rg2 Cg2 Ck C L; 

0.1 0.1 0.35 1700 0.044 4.6 0.020 13 29 
0.1 0.22 0.35 1700 0.046 4.5 0.012 17 39 
0.1 0.47 0.35 1700 0.047 4.4 0.006 20 47 
0.22 0.22 0.80 3000 0.034 3.2 0.010 15 43 

90 0.22 0.47 0.80 3000 0.035 3.1 0.005 21 59 
0.22 1.0 0.80 3000 0.036 3.0 0.003 24 67 
0.47 0.47 1.9 7000 0.021 1.8 0.005 21 59 
0.47 1.0 1.9 7000 0.022 1.7 0.003 25 75 
0.47 2.2 1.9 7000 0.023 1.7 0.002 28 87 

0.1 0.1 0.35 700 0.060 7.4 0.020 24 39 
0.1 0.22 0.35 700 0.062 7.3 0.012 28 56 
0.1 0.47 0.35 700 0.064 7.2 0.006 33 65 
0.22 0.22 0.80 1200 0.045 5.5 0.010 24 65 

110 0.22 0.47 0.80 1200 0.046 5.3 0.005 31 87 
0.22 1.0 0.80 1200 0.048 5.2 0.003 34 101 
0.47 0.47 1.9 2500 0.033 3.5 0.005 27 98 
0.47 1.0 1.9 2500 0.034 3.4 0.003 32 122 
0.47 2.2 1.9 2500 0.035 3.3 0.002 37 140 

0.1 0.1 0.35 300 0.075 10.8 0.020 25 51 
0.1 0.22 0.35 300 0.077 10.6 0.012 32 68 
0.1 0.47 0.35 300 0.080 10.5 0.006 35 83 
0.22 0.22 0.80 600 0.056 7.9 0.010 28 81 

309 0.22 0.47 0.80 600 0.057 7.5 0.005 37 109 
0.22 1.0 0.80 600 0.058 7.4 0.003 41 123 
0.47 0.47 1.3 1200 0.044 5.3 0.005 34 125 
0.47 1.0 1.3 1200 0.046 5.2 0.003 42 152 
0.47 2.2 1.3 1200 0.047 5.1 0.002 48 174 

* Peak volts. 
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Resistance-Coupled Amplifiers 

• 
RESISTANCE- COUPLED AMPLIFIER CHARTS 

• 
As Triode: 5879 

See Circuit Dia ram 1 

• 

• 

• 

Ebb t t Ka Ilk Ce Ck C E.• V.G. 
0.047 0.047 - 1800 - 2.9 0.060 9 10 0.047 3.1 - 2100 - 2.4 0.033 12 11 0.047 9.22 - 2200 - 2.3 0.016 14 21 0.1 0.1 - 3200 - 1.8 0.027 10 12 91 0.1 0.22 - 3900 - 1.3 0.015 13 13 0.1 047 - 4300 - 1.0 0.007 16 13 0.22 0.22 - 6200 - 0.87 0.015 12 13 0.22 0.47 - 8100 - 0.53 0.006 16 13 0.22 1.00 - 9000 - 0.49 0.003 19 14 

0.041 0.047 - 1200 - 3.5 0.063 21 12 0.047 0.1 - 1600 - 2.6 0.033 29 13 0.047 0.22 - 1800 - 2.4 0.016 35 13 0.1 0.1 - 2200 - 1.9 0.031 26 13 180 0.1 0.22 - 2900 - 1.35 0.015 33 14 0.1 047 - 3400 - 1.1 0.007 40 14 0.22 0.22 - 4500 - 0.92 0.015 28 14 0.22 047 - 6400 - 0.61 0.006 39 14 0.22 1.00 - 8200 - 0.52 0.003 47 14 

0.047 0.047 - 1100 
• 

- 3.9 0.063 42 13 0.047 0.1 - 1500 - 2.8 0.033 65 13 0.047 022 - 1700 - 2.5 0.016 71 14 0.1 0.1 - 2000 - 2.1 0.032 45 15 300 0.1 0.22 - 3400 - 1.4 0.015 74 15 0.1 0.47 - 3700 1.1 0.007 83 15 0.1 0.22 - 4300 - 0.97 0.015 50 15 0.22 
0.22 

0.47 
100 

7200 
- 7400 

- 0.63 
- 0.63 

0.007 
0.003 

88 
94 

15 
15 

_ . 
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Resistance-Coupled Amplifiers 

RESISTANCE-COUPLED AMPLIFIER CHARTS Ile 

6CG77 6F07,° 6SN7GTB! 
8CG7,. 8F07,6 125N7GTA. 

See Circuit Diagram 1 

Ebb Rp Ra Rg2 Rg 

0.047 0.047 
0.047 0.1 
0.047 0.22 
0.1 0.1 

90 0.1 0.22 
0.1 0.47 
0.22 0.22 
0.22 0.47 
0.22 1.00 

1870 
2230 
2500 
3370 
4100 
4800 
7000 
9100 
10500 

0 047 
0.1147 
0.047 
0.1 

180 0.1 
0.1 
0.22 
0.22 
0.22 

0.047 
0.1 
0.22 
0.1 
0.22 
0.47 
0.22 
0.47 
1.00 

0.047 0.047 
0.047 0.1 
0.047 0.22 
0.1 0.1 

300 0.1 0.22 
0.1 0.47 
0.22 0.22 
0.22 0.47 
0.22 1.00 

Ca Ck C E.* V.G. 

- 3.1 0.063 14 13 
- 2.5 0.031 18 14 
- 2.1 0.016 20 14 

1.8 0.034 15 14 
1.3 0.015 20 14 
1.1 0.006 23 15 
0.80 0.013 16 14 
0.65 0.007 22 14 
0.60 0.004 25 15 

1500 3.6 0.066 33 14 
1860 2.9 0.055 41 14 
2160 - 2.2 0.015 47 15 
2750 - 1.8 0.028 35 15 
3550 - 1.4 0.015 45 15 
4140 - 1.3 0.007 51 16 
5150 1.0 0.016 36 16 
7000 0.71 0.007 45 16 
7800 - 0.61 0.004 51 16 

1300 3.6 0.061 59 14 
1580 3.0 0.032 73 15 
1800 2.5 0.015 83 16 
2500 - 1.9 0.031 68 16 
3130 1.4 0.014 82 16 
3900 1.2 0.0065 96 16 
4800 0.95 0.015 68 16 
6500 0.69 0.0065 85 16 
7800 0.58 0.0035 96 16 

• One triode unit. • Peak volts. 

• 

• 
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Resistance-Coupled Amplifiers 

• 
RESISTANCE-COUPLED AMPLIFIER CHARTS 

• 
3AV6, 4AV6, 6AV6, 6EU7. 

12AV6,12AX7A. 20E7,. 7025. 
See Circuit Diagram 1 

• 

• 

• 

• 

EN, It, Itg Rg2 Rk Cg2 ek C Eo V.C. 

0.1 al - 4400 - 2.7 0.023 5 29 
0.1 822 - 4700 - 2.4 0.013 6 35 
0.1 0.47 - 4800 - 2.3 0.007 8 41 
0.22 0.22 - 7000 - 1.6 0.012 6 39 

99 0.22 0.47 - 7400 - 1.4 0.006 9 45 
0.22 1.0 - 7600 - 1.3 0.003 11 48 
0.47 0.47 _ 12000 _ 0.9 0.006 9 48 
0.47 1.10 - 13000 - 0.8 0.003 11 52 
0.47 2.2 - 14000 - 0.7 0.002 13 55 

0.1 0.1 _ 1800 _ 4.0 0.025 18 40 
0.1 0.22 - 2000 - 3.5 0.013 25 47 
0.1 0.47 - 2200 3.1 0.006 32 52 
0.22 0.22 - 3000 - 2.4 0.012 24 53 

188 0.22 0.47 - 3500 - 2.1 0.006 34 59 
0.22 1.0 - 3900 - 1.8 0.003 39 63 
0.47 0.47 - 5800 - 1.3 0.006 30 62 
0.47 1.0 - 6700 - 1.1 0.003 39 66 
0.47 2.2 - 7400 - 1.0 0.002 45 68 

0.1 0.1 - 1300 - 4.6 0.027 43 45 
0.1 0.22 - 1500 - 4.0 0.013 57 52 
0.1 0.47 _ 1700 _ 3.6 0.006 66 57 
0.22 0.22 - 2200 - 3.0 0.013 51 59 

3811 0.22 0.47 - 2800 - 2.3 0.006 69 65 
0.22 1.0 - 3100 - 2.1 0.003 79 68 
0.47 0.41 - 4300 - 1.6 0.006 62 69 
0.47 1.0 - 5200 - 1.3 0.003 77 73 
0.47 2.2 - 5900 - 1.1 0.002 92 75 

• One triode unit. • Peak volts. 
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Resistance-Coupled Amplifiers 

RESISTANCE- COUPLED AMPLIFIER CHARTS 

4607A, 4BZ7,e 5BK7Ae 51307A 
6BK7B,e 6B07Ae 6BZ7 . 

See Circuit Diagram 1 

Ebb R, Rg Ra Rb Cr2 Ck C Eg* V.R. 

0.047 0.047 
0.047 0.10 
0.047 0.22 
0.1 0.1 

90 0.1 0.22 
0.1 0.47 
0.22 0.22 
0.22 0.47 
0.22 1.0 

1580 
1760 
1820 
2920 
3570 
4020 
6040 
7500 
8800 

4.0 0.058 9 18 
3.5 0.032 13 19 
3.0 0.015 16 20 

- 2.1 0.029 12 19 
1.7 0.015 17 20 

- 1.4 0.0075 20 20 
- 0.98 0.0135 16 19 
- 0.78 0.0075 21 20 

0.63 0.0036 25 20 

0.047 0.047 
0.047 0.1 
0.047 0.22 
0.10 0.1 

180 0.10 0.22 
0.10 0.47 
0.22 0.22 
0.22 0.47 
0.22 1.0 

694 
817 
905 
1596 
1630 
1860 
3950 
4500 
5530 

6.0 0.062 25 23 
4.4 0.032 32 24 
4.0 0.0155 35 25 
2.80 0.030 30 23 
2.30 0.0152 32 24 

- 2.00 0.0073 38 24 
- 1.24 0.0150 35 22 
- 0.96 0.0072 41 23 
- 0.79 0.0038 49 23 

0.047 0.047 
0.047 0.1 
0.047 0.22 
0.10 0.10 

300 0.10 0.22 
0.10 0.47 
0.22 0.22 
0.22 0.47 
0.22 1.0 

438 
542 
644 
1009 
1332 
1609 
2623 
3900 
4920 

- 6.70 0.062 38 26 
5.50 0.032 48 27 
4.30 0.016 57 27 
3.5 0.031 42 25 
2.5 0.015 56 26 
2.1 0.0074 64 25 
1.5 0.015 50 24 
1.1 0.0073 70 24 

- 0.88 0.0039 84 24 

• One triode unit. * Peak volts. 
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Resistance-Coupled Amplifiers 

• 
RESISTANCE-COUPLED AMPLIFIER CHARTS 

• CD 

• 

• 

• 

• 

3BC5, 3CB6, 3CF6, 43C5, 4CB6, 

6AG5, 6BC5, 6CB6, 6CB6A, 6CF6 
See Circuit Diagram 2 

Lb R„ R, Ra Cc2 Ck C E‘; V.G. 

0.22 0.22 0.480 3800 0.046 5.5 0.0084 10 89 
0.22 0.47 0.480 3800 0.849 5.5 0.0054 16 114 
0.22 1.0 0.500 4400 0.045 5.3 0.0034 23 128 
0.4/ 0.47 1.04 7200 0.033 2.9 0.0044 10 Ill 

90 0.4/ 1.0 1.04 7700 0.033 2.8 0.0029 15 133 
0.47 2.2 1.10 8400 0.331 2.6 0.0020 18 152 
1.0 1.0 2.50 16000 0.018 1.4 0.0023 10 118 
1.0 2.2 2.50 18600 0.316 1.2 0.0017 11 139 

0.22 0.22 0.550 1600 0.372 9.5 0.0090 30 161 
0.22 0.47 0.620 1800 0.362 8.5 0.0053 36 208 
0.22 1.0 0.650 1900 0.062 8.5 0.0034 43 239 
0.47 0.47 1.00 3400 0.359 6.0 0.0048 34 183 

180 0.47 1.0 1.00 3500 0.959 6.0 0.0031 41 229 
0.47 2.2 1.00 3800 0.359 5.8 0.0020 46 262 
1.0 1.0 2.60 7300 0.029 2.7 0.0022 33 227 
1.0 2.2 2.60 7400 0.029 2.7 0.0016 38 281 

0.22 0.22 0.600 980 0.085 13.0 0.0085 51 223 
0.22 0.47 0.680 1090 0.084 12.0 0.0055 64 288 
0.22 1.0 0.700 1150 0.081 11.0 0.0033 74 334 
0.47 0.47 1.25 2000 0.964 7.9 0.0045 52 285 

300 0.47 1.0 1.34 2150 0 061 7.6 0.0029 67 363 
0.47 2.2 1.53 2350 0.057 7.1 0.0019 79 416 
1.0 1.0 2.60 4000 0.044 5.2 0.0023 51 334 
1.0 2.2 3.00 4700 0.038 4.3 0.0015 69 427 

• Ore triode unit. • Peak volts. 

4ei RADIO CORPORATION OF AMERICA 
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Resistance-Coupled Amplifiers 

RESISTANCE- COUPLED AMPLIFIER CHARTS 

7199 (Pentode Unit) 

See Circuit Diagram 2 

Ebb R„ Ri, Ra R, Cg2 Ck C Eg. Y.R. 

90 

0.22 
0.22 
0.22 
0.4/ 
0.47 
0.41 
1.0 
1.0 

0.22 
0.47 
1.0 
0.47 
1.0 
2.2 
1.0 
2.2 

0.560 
0.600 
0.640 
0.870 
0.980 
1.00 
2.00 
2.20 

3700 
3900 
4200 
6000 
6700 
6700 
12200 
12800 

0.046 
0.043 
0.039 
0.036 
0.044 
0.043 
0.021 
0.024 

4.50 
4.30 
4.00 
2.70 
3.00 
2.80 
1.44 
1.74 

0.0090 
0.0055 
0.0033 
0.0046 
0.0030 
0.0020 
0.0028 
0.0016 

12 
17 
19 
16 
22 
25 
15 
21 

73 
95 

109 
95 

113 
131 
119 
167 

180 

0.22 
0.22 
0.22 
0.47 
0.47 
0.4/ 
1.0 
1.0 

0.22 
0.47 
1.0 
0.47 
1.0 
2.2 
1.0 
2.2 

0.530 
0.600 
0.650 
1.12 
1.40 
1.57 
2.50 
3.40 

1570 
1730 
1820 
3200 
3500 
3740 
6500 
7500 

0.069 
0.064 
0.061 
0.053 
0.042 
0.040 
0.039 
0.026 

7.50 
7.40 
7.30 
5.30 
5.10 
5.40 
2.80 
2.30 

0.0088 
0.0064 
0.0034 
0.0046 
0.0028 
0.0019 
0.0024 
0.0015 

32 
38 
45 
35 
40 
45 
34 
39 

82 
164 
190 
147 
209 
250 
179 
277 

300 

0.22 
0.22 
0.22 
0.47 
0.47 
0.47 
1.0 
1.0 

0.22 
0.47 
1.0 
0.47 
1.0 
2.2 
1.0 
2.2 

0.600 
0.670 
0.720 
1.25 
1.43 
1.45 
3.00 
3.30 

9200 
1010 
1100 
1950 
3210 
2200 
4100 
4340 

0.086 
0.076 
0.076 
0.060 
0.053 
0.055 
0.040 
0.037 

11.2 
10.5 
10.0 
7.0 
6.4 
6.3 
4.2 
3.6 

0.0085 
0.0052 
0.0033 
0.0044 
0.0027 
0.0019 
0.0022 
0.0016 

52 
66 
71 
41 
72 
82 
57 
74 

182 
236 
257 
221 
296 
345 
295 
378 

RES.-COLIP. RADIO CORPORATION OF AMERICA 
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Resistance-Coupled Amplifiers 

• 
RESISTANCE- COUPLED AMPLIFIER CHARTS 

• 
7199 (Triode Unit) 

See Circuit Diagram 1 

• 

• 

• 

• 

Ebb Rg I Rg I Rg2 Rk C52 Ck C E: V.C. 

90 

0.047 
0.047 
0.047 
0.10 
0.10 
0.10 
0.22 
0.22 
0.22 

0.047 
0.1 
0.22 
0.1 
022 
0.47 
0.22 
0.47 
1.0 

- 1292 
- 1401 
- 1470 
- 2630 
- 3090 
- 3440 
- 6550 
- 8270 
- 9130 

- 3.3 
- 2.8 
- 2.4 
- 1.60 
- 1.24 
- 1.10 
- 0.70 
- 0.51 
- 0.44 

0.060 
0.032 
0.016 
0.029 
0.015 
0.008 
0.015 
0.0077 
0.0045 

8 
10 
11 
9 

12 
14 
12 
16 
18 

12 
13 
13 
13 
13 
14 
12 
12 
12 

180 

0.047 
0.047 
0.047 
0.10 
0.10 
0.10 
0.22 
0.22 
0.22 

0.1147 
0.1 
0.22 
0.1 
0.22 
0.47 
0.22 
0.47 
1.0 

- 723 
- 836 
- 948 
- 1543 
- 2002 
- 2522 
- 4390 
- 6122 
- 8060 

4.0 
- 3.5 
- 2.9 
- 2.0 
- 1.6 
- 1.2 
- 0.79 
- 0.57 
- 0.47 

0.061 
0.032 
0.016 
0.031 
0.016 
0.0082 
0.015 
0.0078 
0.0046 

16 
20 
24 
17 
24 
30 
24 
33 
41 

14 
14 
15 
14 
14 
13 
13 
12 
12 

300 

0.047 
0.047 
0.047 
0.10 
0.10 
0.10 
0.22 
0.22 
0.22 

0.047 
0.1 
0.22 
0.1 
0.22 
0.47 
0.22 
0.47 
1.0 

- 534 
- 726 
- 840 
- 1117 
- 1613 
- 2043 
- 3133 
- 4480 
- 4930 

- 4.0 
- 3.6 
- 3.0 
- 2.3 
- 1.7 
- 1.31 
- 0.93 
- 0.69 
- 0.56 

0.061 
0.031 
0.015 
0.031 
0.0155 
0.0078 
0.015 
0,0079 
0.0045 

27 
38 
44 
26 
41 
51 
36 
51 
55 

15 
15 
15 
15 
14 
14 
13 
13 
13 

Peak volts. 
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•  GRID-N9- 2 INPUT RATING CHART 

• 

• 

• 

• 

The Grid-No.2 Input Rating Clart shown on the back of 
this page presents graphically the relationship between 
the grid-No.2 voltage and the maximum grid-No.2 input 
for certain multi-electrode tube types. 

The chart shows that full rated grid-No.2 ;(' put is 
permissible at grid-No.2 voltages up to 50 per cent of the 
maximum rated grid-No.2 supply uoltage. From the 50 per 
cent point to the full rated value of supply voltage, the 
grid-No.2 input must bedecreased. -he decrease in allow-
able grid-No.2 input follows acurveofthe parabolic form. 

This chart is useful for applications utilizing either 
a fixed grid-No.2 voltage, or a 3er:es grid-No.2 voltage-
dropping resistor. 

Where a fixed grid-N0.2 voltage is used, it isnecessary 
only to determine that the grid-No.2 input is wi:hin the 
boundary of the operating area on the chart at the selected 
value of grid-No.2 voltage to be used. 

Where a grid-No.2 voltage-dropping resistor is 
used, the minimum value of resis-:or that will assure tube 
operation within the boundary of the curve can be determined 
from the 'ollowing relation: 

Ec2  Ra  (Ecc2 - Ec2)  

Pc2 

where: 

Rg2 = ninimum value forgrid-No.2 voltage-dropping 
resistor in ohms. 

Ec2 = selected value of grid-No.2 voltage nvolts. 

Ecc2 = grid-No.2 supply voltage in volts. 

P c2 = grid-No.2 input in wattscorresponding to Ec2.  

EXAMPLES 

Example I - Use of a Fixed Grid-No,r Supply Voltaee: 

The time Jata for a certain tube stipulates a m,ximum 
grid-No.2 supp ly voltage rating of 300 volts, and a 
marimum grid-No.2 input rating of 1 watt. It is desired 
to operate the tube with a fixed voltage of 200 volts 
between grid No.2 and cathode. This value is 66-2/3% of 
the maximum irid-No.2 supply voltage rating. From the 
chart, the ruximum grid-No.2 input, therefore, must be 
limited to 82% of the maximum grid-No.2 input rating or 
0.88 watt. 

„JAN. 3, 1955 TIM DIVISION GRID-No.2 INPUT 
IINNOCOMOLUNINICOMMMU.NAMeWN.NŒWJUSIV RATING CHART 



GRID-Nn 2 INPUT RATING CHART e 
Example 2 - Use of a Grid-No.2 Voltage- Dropping Resistor: 

The tube data for a certain tuoe stipulates a maximum 
grid-No.2 supply voltage rating of 300 volts, and a 
maximum grid-No.2 input rating of 1 watt. It is desired 
to operate the tube with a grid-No.2-to-cathode vol tape 
of 250 volts, obtained throuph a dropping resistor from 
a 300-volt power supply. Because 250 volts is 83% of 300 
volts, the maximum grid-No.2 input must be limited, as 
shown on the chart, to 56% of the maximum grid-N0.2 in-
put rating, or0.56 watt. Then, theminimum value required 
for the grid-No.2 voltage-dropping resistor will be: 

250 ( 300 - 250) 

100 

O 

wZ BO 

4.1.7 

05 60 

VI 
- 

C''Éj‘N 
Z 
à 40 

Zx 

0 

O 

Rg2 -  - 22,320 ohms 
0.56 

THI CURVE ALSO APPLIE 
IN WHICH GRIDS N22 

1-CONNECTEDTOGETHER 

MAXIMUM OPERATING 

6 N24 
WITHIN 

CONO, 

TO TYPES' 
ARE 
THE 

A., 

TUBE 

AREA OF 
PERMISSIBLE OPERATION 

ill 

• 

• 

• 

• 

20 40 60 80 00 
Ill> GRID- N22 VOLTAGE EXPRESSED AS PER CENT OF 

MAX GRID- N22 SUPPLY VOLTAGE RAT NG 92CM1-7586TVI 

JAN. 3, 1955 TUBE DIVISION 
RADIO CORPORATION OF .ER ICA. HARRISON , NEW JERSEY 
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HEATER WARM-UP TIME MEASUREMENT 
FOR TUBE TYPES INTENDED FOR USE IN e SERIES HEATER—STRING ARRANGEMENT 

• 

Hester warm-up t me ismeasured .-. the c rca t shcavri below 
as follows: The heater is placed in series with a resist-
ance having a value 3 times the heater operating resist-
ance. A voltage having a value 4 limes the rated heater 
voltage is then appl ied. Heater warm-up time is then 
Jet ined as the time required fcr the voltage acroEs the 
heater to reach 80 per rent of it- r,-C.,1 value. 

TEST CIRCUIT FOR DETERMINING 
HEATER WARM-UP TIME 

3 E f 
R= - 

If 

o 
SUPPLY VOLTS 

91.13 OR DC = • Ef 

o 

E=0.8Ef 
NEATER 

OF TUBE 

UND£R 
- EST 

Ef = RATED NEATER VOLTAGE or TUBE UNDER TEST. 

1; = RATEC HEATER CURRENT OF TUBE UNDER TEST. 

92CS -8503 

NU DIVISION HEATER WARM-UP TIME 
RAD, COFFORATION OF ...CA, 4U.SOK wre'um MEASUREMENT 





Amok Current   0.04 

Mechanical: 

Mounting Position ,   • Any 
Maximum Overall Le 1-3/4" 
Maximum Seated Leng '-1/2" 
Length, Base Seat t 1 lop xcluding tip) 1.200" t0.060" 
Maximum Diameter  J  0.4" 

Alfulb T-3 
Wase   Small-Button Sub-minar 8-Pin 

TOM VIEW 

•  
I A C 5 

POWER PENTODE 
SUBMINIATURE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage   1.25   dc volts 

amp 

Pin 1- No Con 

Pin 2-Grid 

Pin 3 41Yo C 

Pin 4 — 
G No.3 

\ 

Pin 5- Filament ( .1.1 

Pin 6 - No Connection 

Pin 7 - Plate 

Pin 8-Grid No.2 

AMPLIFIER - Class Ai 

Maxi.ua1.atings, DesIgn-Center Values: 

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

Typical Operation and Characteristics: 

Plate Voltage   30 45 67.5 volts 
akrid-No.2 Voltage   30 45 67.5 volts 
Iligrid-No.1 ( Control-Grid) Voltage   -2 -3 -4.5 volts 

Peak AF Grid-No.1 Voltage . . .   2 3 4.5 volts 
Zero-Signal Plate Current . . .   0.5 1.0 2.0 ma 
Zero-Signal Grid-No.2 Current .   0.1 0.2 0.4 ma 
Plate Resistance   0.2 0.17 0.15 megohm 
Transconductance  •   450 600 75e puntos 

frad Resistance   50000 40000 25000 ohms 
tal Harmonic Distortion 10 10 10 

ax.-Signal Power Output   5 15 50 mw 

• 

SEPT. 15, 1949 TWEDWARTMENT 
TAM COMMOTION Of ANIMA, MAOISM NOV 111MY 

TENTATIVE DATA 
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1@, 
I ACS 

AVERAGE PLATE CHARACTERISTICS 

Ee= L25 VOLTS DC 

GRID-N2 2 VOLTS.45 
• al 

BOMB 
BBB 

III III MI. . ... MUM 
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11F ii. 
11 in 

IHRIBMIMMUMBIOIMMUMUMMUMUTIMMOUUMUMBO U la OM 
mongmmommumm .11 M HUMOR 
UMMMUMMMOMMMUMBIMUMM MMMMM :11:::::::m MO MOB 

OMUMIEUMMOM 
immemmumemeememmemmummemencuamaimiummumnimmin 
Ale MMMMM «u m geoluoui g ammeammo MMMMM aeon 
WIMIUMBMINIMMUtalOfflalammUMUMMBMIMMUOIMMUMAMMMUM juu 

taPoRMUM MMMMMM nammomenamommaimmat 11M 
Ma MMMMMM IIIMMBRO IIIMUMIMUMMM 
MUMBIUMOMMOBBSIBOAM1111 MMMMM IIIMUUMMOUIMMIIIMM 
«MUM MMMMM OBAMMIRMIMOMMIIIMMMBUIUMOMM H 
MMMMMMM mmerombrammommene MOIMMUMIUMMINI 
MMIMMUMMMUMI•MOIMUMUMMUMM ISOIMBNIMMUMBH. 
MMMMMMMMMM IIIMMIIUMM MUMOBIONMEMMMUM. 

111 IIMMUMBMOMMO111911911MUMMMUMOMMIUMMUEOUMWMUMMaluuu 
MUMUMMIMMMUIDO MMMMM @BOIMMUMMUMWOMOMIIMMUU a t. 
reallMIUMBMI  , uMMIMMUMBIMOMMCOMMIBIM In 

A li HI 
 WM A a' um 
mmmommememermommimummummummumwamennuo u. 
mom MM !It MM ROMBOMMIMI1 IIIMODWAMMUMMIM I. 

IMUMBRUBOOMMMUMBROIMMUUMMUMMUM0AMMMUMUMM UM 
II MMMMM UMMilallIMMMUMUMMIIMI UMMUMMUM 1111 

 U ABM M MUM 

I MI la 

UMMBM6BONOMMUMUMMUlla MMMMM MUIUMMULMMUMBIIMMMMUINIBM. 
MUMNUOMMUMUMMUMUMMMUMIUMMUMAIMM MMMMM menimmum 

-au aMMMUMM MMMMM MMUBMIMMUM 
MOBOIMMMOMOIUMMUMMUMMIIMMUMMUMUMMBUMM tisMINIM 
mmummeemem o 1  ;allonym 
MOBRIIMMMUUMBM MMMMMMM IBM MMMMMM »MI MI. 
MIUMBUOMMUMBOMIRMMUMBAUUMBM MMMMM MIS. MMMMMM pima 
mum MMMMMMM IIMMUMM AMMUM MMMMMMMM BM • IMMIM 
MIUMMMNPOMMUMBMWMUMMOIMMMMIZMOUMM a BRIM 

11 a  mum M iuu 
 II I MMMMMMM UM MMOU 
 IUMMUMMBI ommumeomou 

mummaamme MMMMM ammummemanummume IMUSSIMMOM 
 a a IMINIMIMBIM 

OM MMMMMMMM BM MMMMMMM ITAIMMUMMMUMMIMUMMPUIUMIla 

  I 
allIMUMOMa mumumnpoommon 

BM.» a menumennommom 
moommemmummeammimmi MMMMM mammenofflemensevommumma 

II AMMOmmatoammamm 

MUMBBOMMUMMMMIMMMUMBIRMININIMMAMMMBMIUMUMMUOMMUMB 
 aMIUMIIMMI MUM MMMMM IBM 

 ROMIRBBan 
COMe MMMMM IMMOIMUMUMIUBMAMBOUMMUMMUMBE  IFUMMUUMB 
.IMMMUMMOMMMMUBM MMMMMMM UMMUMMUI  1  

IMUMMU1  
AMU» MMMMMMM MMINIUMUMBMA IMUMOMAMMutgaMMŒ MMMMM 
MMIUMMMUMMUUMMUMMIRMBMVOMIIMMMOMMMUMOMMUMOIMMUMMBIl 
1111111MMUMMMUMOIMMMUMOMilMBMMUUMUMBIleMBMMIMMBIMBM 

a "r. OBUSIAmem 
 • ammomommrmenrumem 
mmummum MMMMMMM mum MMMMM dA a' OBBIJOUUMci,i1MMa 
MUOMMUMMUBMIMMUMMUUM MMMMMMMMMMMM In MMMMMM mmonatemo 
imm MMMMM UM MMMMMMM UMMBIMMUMO MINIIIMMA,MMMOSMSMBI 
»BBB MMMMMMMM MMM MMMMMMMM • MM 1 MMMMM MUMM,7 a 
MMMMMMM MBIBIUMMUMMIUMM MMMMMMMMMMM BILIBMNUABUMBIMMÇOI 
.IUMMUMMMUMMUMMMUMUMMUUMBM MM k MMM imwettienumemsommiel 
Immummumummun MMMMM mumm MMMM wo! M UBMOUSUMUMMUMUMA 

,mmotatomesumumn 
inUMMIIMMUMMIUMMIIMMUMUMMUMBMMINIMOMMUFWUMMMIUMIZIMUMA 
UM MMMMMMMMM BUB MMMMMMMMMMM ememmannialmanuessomuma 

mummuseautoguismann 
AMOSUBIBOIMUUMMBH 

MMMUMMINNIMMUOMMIIIMMIIMMUMMUMMOIAMMMIMUMMUMUHMIRMH 
IM MMMMMMMM BM» MMMMMM MIMMUUMOMMUMMIIMMOM MMMMM MUUMUU 

MUMBEMMUMMUMMUMMBIUMMIIMOMMUUMBMIUMMUMMMUMUMMUIBM 

9MONIMMMMUMM:BMIIMUMMUMMUMUMMMUMMMMOMMMMUMMUMMUI 

4111UMMIR MMMMMMMM M:  

al .1 M N _ 

PLATE (I b)OR GRID-N2 2 (IG2)MILLIAM.ERES 

APRIL 26,1949 TUBE DEPARTMENT 92CM-7261 
CORP011,,ON OF ',AMC^ Mel 

o 

o 

o 
to 

o 

o 

o 

o 



I ACS 

AVERAGE PLATE CHARACTERISTICS 
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E = 1.25 VOLTS DC 

GRID-N2 2 VOLTS w67.5 
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lAD2 

Half-Wave Vacuum Rectifier 
ELECTRICAL 

Bogey Values 

Filament ( Coated) Voltage, AC or DC 
Filament Current   
Direct lnterelectrode Capacitance ( Approx.) 
Without eKternal chicid 
Plate to filament  1.6 pF 

MECHANICAL 

Operating Position  Any 
Type of Cathode Coated Filament 
Maximum Overall Length 
Seated Length 
Diameter 
Dimensiona' Outline ( JEDEC No.9-98). . See Generul Section 
Envelope   
Caps ( Alternates) 

Small (JEDEC No.C1-1) 
Small with Tabular Support ( JEDE: No.C1-34) 

Base   Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 
TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Filament, Internal Shield 
Pin 2- Do Not Use' FIS IC 

Pin 3- Do Not Use' IC 

Pin 4- See Note 
Pin 5 - Do Not Use' LC 9)IC 

Pin 6- Same as Pin 1 
Pin 7 - Do Not Use' IC 3 I oLc 

Pin 8- Do Not Use' 
Pin 9 - Do Not Use' 
Pin 10- See Rote 
Pin 11-0o Nct Use' FIS 

Pin 12- Filament 120V 
Cap- Plate Note: May be used only lout, cendi tiens 

,pec fie,' in Otlerating Considerations. 

PULSED- RECTIFIER SERVICE 

Design-Maximum Ratings 

For operation in a 525-Zurce. 30-frame system 

Inverse Plate Voltp.ge 
Total oc r‘S(°  

1  25 V 
0.2 A 

3.125 in 
2  500 to 2.750 in 
1  062 to 1.188 in 

JEDEC T9 

26000 V 
DC   22000 V 

Peak Plate Current   50 mA 
Average Plate Càrrent  0.5 mA 
Filament Voltage, AC or DC   1.05 to 1.45 V 

Characteristics, Instantaneous Value 

Tube Voltage Drop for plate mA = 7   225 V 

a Socket terminal,: 2, 3, 5, 7, 8, 9, and II should not be used as t le points. 

b This rating is •pplic•ble when the duration of the voltage pule does not 
exceed 15 per cent of one horixontal scanning cycle. In • 525- I ihe 30- frame 
system, 15 per cent of one hori contai scanning cycle is 10 microseconds. 

wo—Indicate• • change.  

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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lAD2 

OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals 4 and 10 may be used 

as tie points for components at or near the cathode potential; 
otherwise, do not use. 

The high voltages at which the IAD2 is operated 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 
taken in the measurement of filament voltage. Under all cir-
cumztances, circuit parts which may be at high potentials 
should be enclosed or adequately insulated. 

A- 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. 

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



3A3A 

Half-Wave Vmcuurn Rectifier 
For High-Ioltage Gircasts in 
Ca/or and Black-and-Wnite TV Receivers 

ELECTRICAL CHARACTERISTICS 

Bogey Va'ues 

Heater Characteristics and Ratings 
Voltage ( AC Eh 3.15 V 
Current at 3.15 V   lh 0.220 A 

Direct Interelectrode Capacitance ( Approx.) 
Without external shield 
P to ( K + IS + H)   cp-al 1 1.5 pF 

Instantaneous Tube Voltage Drop 
i7or ib = 7 rCi   eh 100 V 

MECHANICAL CHARACTERISTICS 

Operating Pos tion  Any 
Type of Cathode   Coated Uripotential 
Maximum Overall Length  3.812 in 
Marimum Seated Length   3.250 in 
Maximum Diameter  1.281 in 
Envelope  JEDEC T9 
Caps ( Alternates) 

ill 1..:EDFC No.C1-1) 
Small with Tubular Support IJEDEC No.C1-34/ 

Base (Alternates) 
Intermeciate-Shell Octal: 
6-Pin, Arrangement 1 (JEDEC Group 1, No.B6-8) 

Short Ibtermediate-Shell Octal with External Barriers: 
6-Pin, Arrangement 1 (JEDEC Group 1, No.B6-60) 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1- Do Nbt Use p ic 
Pin 2 - Heater 
Pin 3- Do Not Use ic 
Pin 5 - Oklo lbt Use 
Pin 7- Heater, Cathode, 

Internal Shield 
Pin 8- Do Not Use H,K 
Cap- Plate IS 

IC IC 

Note: May be used only under conditions spec, f.ed in (frrat tag Considerat ions. 

PULSED— RECTIFIER SERV ICE 

Design-Maximum Ratings 
For operation in a 525- line, 30- frame system 

Peak Inverse Plate Voltagea.   
Peak Plate Current   
Average Plate Current   
Heater Voltage, AC   

ib 
lbiav) 

Lh 

30000 V 
100 mA 
2 mA 

2.65 min--- 3.65 max V 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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3A3A 

4 This rating is applicable when the duration of the voltaee pulse does 
nos exceed 15% of one hori zonte 1 scanning cycle. In • 525-lane,30-frame 
system. 15% of one horizontal scanning cycle is 10 me. 

OPERATING CONSIDERATIONS 

Socket terminals 1, 3, 4, 5, 6 and 8 may be connected to 
terminal 7 or to a corona shield which connects to terminal 7. 
Socket terminals 4 and 6 may be used as tie points at or near 
cathode potential. Otherwise, do not use. 

The high voltages at which the 3A3A is operated may be 
extremely dangerous to the user. Great care should be taken 
during the adjustment of circuits. The tube and its associated 
apparatus, especially all parts which may be at high potential 
above ground, should be housed in a protective enclosure. The 
protective housing should be designed with interlocks so that 
personnel cannot possibly come in contact with any high poten-
tial points in the electrical system. The interlock devices 
should function to break the primary circuits of the high-
voltage supply when any gate or door on the protective housing 
is opened, and should prevent the closing of this primary cir-
cuit until the door is locked again. 

It should be noted that high voltages may appear at normally 
low- potential 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 capacitor should 
be grounded. 

Operation of the 3A3A with a plate voltage above approxi-
mately 16000 volts ( absolute value) results in the production 
of X radiations which can constitute a health hazard on pro-

longed exposure at close range unless the tube is adequately 
shielded. Relatively simply shielding should prove adequate, 
but the need for this precaution should be considered in 
equipment design. 

DIMENSIONAL OUTLINE 

LI88 
L062 
DIA. 

CAP 
JEDECNo.C1-1 

OR 
Cl - 34 

ENVELOPE 
19 

BASE 
JEDEC GROUP 1 
No.136-8 OR 
86-60 

DIMENSIONS IN INCHES 92C5- I37 8 

• 

• 

• 

• 

• 

• 
DATA RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



1G3GT/1B3GT 

Half-Wave Vacuum Rectifier 
ELECTRICAL 

Filament,Cdated 
Min Av Man 

\oitgn ik; 1  05 1.25 ;. 45 V 
Current at 1.25 volt-  - 0.2 - A 

Direct Interelectrode Capacitance 
(Approx.)a 
Flate tc fi'ament I. internal shielc . . . . 1.3 PF 

MECHANICAL 

Operating Position  Any 
Maximum Overall Length  3-9/16 in 
Seated Length   2-13/16 ± 3/16 in 
Maximum Diameter  1-9/32 in 
Bulb 19 
Cap   Small with Tubular Support ( JEDEC No.CI-34) 
Bases (Alternates) 

1ntermediate-Shell Octal: 
8-Pin (JEDEC Group 1, No.88-6) 
7-Pin, Arrangement 2 ( JEDEC Croup 1, No.87-1661 
6-Pin. Arrangement 1 (JEDEC Group 1, No.86-8) 
5-Pin. Arrangement 2 ( JEDEC Group 1, No.85-82) 

Short Intermediate-Shell Octal: 
7-Pin (JEDEC Group 1, No.87-%.7) 

Short Intermediate-Shell Octal with External Barriers: 
6-Pin, Arrangement 1 ( JEDEC Group 1, No.86-60 
5-Pin, Arrargement 2 (JEDEC Group 1, No.85-85.' 

Basing Designation for BOTTOM VIEW  3C 

Pin lb- Limited Connectionc 
Pin 2 - Filament 
Pin 3 -Same as Pin 1 
Pin 4d - Same as Pin 1 
Pin 5 - Same as Pin 1 
Pin Se - Same as Pin 1 
Pin 7 - Fi'ament, Internal Shield 
Pin 8 - Same as Pin 1 
Cap - Plate LC LC 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Maximum Values 

For operatton in a 525-Itne, 30- frame sy:Aem 

Inverse Plate Voltage 
Tot.0 cod pf 11,1  26000 V 
D(  22000 V 

Peak Plate Current  50 mA 
Average Plate Current   0.5 mA 

Characteristics, Instantaneous Value 

Tube Voltage Drop for plate mA 7  100 V 

RADIO CORPORATION OF AMERICA 
Electron c Components and Devices Harrison. N.J. 



1G3GT/1B3GT 

RADIO-FREQUENCY RECTIFIER SERVICE 

Maximum Ratings, Design-Maximum Values 

For operation in a 525- line, 30-frane systems 

Peak Inverse Plate Voltage  33000 V 

Peak Plate Current  35 mA 
Average Plate Current   1.1 mA 
Frequency Range of Supply Voltage   1.5 to 100 kas 

Characteristics, Instantaneous Value 

gle Tube Voltage Drop for plate mA - 7  100 V 

a Without external shield. 
On tile 5- pin bases, pin 1 i • omitted. 

C See »erating Considerations. 
d On the 5- pin banes, the 6- pin bases, and the 7- pin base JEDEC No.137-166, 

pin 4 is omitted. 
C On nt i5.-1.1nes, the 6- pin bases, and the 7- pin base JEDEC No.E17-47, 
f pi 411111 

This rating is applicable where the duration of the voltage pulse does 
not nxceed 15 per cent of one horizontal scanning cycle. In a 525-
line, 30- frame system, 15 per cent of one horizontal scanning cycle is 
10 microseconds. 

OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals 1,3,4,5,6, and 8may 
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 filament 
potential. Otherwise, do not use. 

Measurement of Filament Voltage. To measure the filament 
voltage when the filament is at a high dc potential with respect 
to ground, it is recommended that a simple method utilizing 
visual comparison of the filament temperature be used. The 
color temperature of the filament, operating from a pulse- or 
rf-power source, maybe checked by observing in a darkened room 
the reflection of the incandescent filament upon the surface of 
theinternalshield. Avisual comparison of this color tempera- 111, 
ture with that obtained when the filament of another 1G3GT/1B3GT 
is operated from a dc or low- frequency tic supply of 1.25 volts, 
provides a convenient means for adjusting the amount of exci-
tation to produce 1.25 volts ( ros) at the filament terminals. 

The high voltages at which the. IMIT/ISSEIT is operated 
are very dangerous. Great care should' be taken in the design 
of apparatus to prevent the operator from coming in contact 
with tilese high voltages. Particular care against fatal 
shock should be taken in the measurement of filament voltage. 
Under all circumstances, 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. 

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



1G3GT/1B3GT 

DIMENSIONAL OUTLINE 

1.188 
LOU MIN. 

A. 

CAP 
JEDEC No.CI - 34 

79 BULB 

BASE 
JEDEC GROUP I 

Na B8-6 
B7-47 
B7-I66 
B6 -8 
B6-60 
B5-82 
OR 

135-85 

31; 

MAX. 

I-32f 
MAX. 
DIA. 

92C5- 9287R2 

DIMENSIONS IN INCISES 

011113 1% RADIO CORPORATION OF AMERICA 
le Electronic Conponents and Devices Harrison, N. 1. 
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I K3 

HALF-WAVE VACUUM RECTIFIER 

ac volts 
  amp 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage'  1.25 
Current   0.2 

Direct Interelectrode Capacitance ( Approx.): 0 
Plate to filament and internal shield . . . 1.6 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-9/16" 
Seated Length   2-13/16" ± 3/16" 
Maximum Diameter  1-9/32" 
Bulb T9 
Cap   Small with Tubular Support ( JEDEC No.C1-34) 
Base  Intermediate-Shell Octal 6-Pin, 

Arrangement 1 (JEDEC No.86-8), or 
Short Intermediate-Shell Octal 6-Pin 

with External Barriers, Arrangement 1 (JEDEC Na.B6-60) 
Basing Designation for BOTTOM VIEW 3C 

Pin 1- Internal Con-
neCtion---
Do Not Use 

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

Pin 7- Filament, 
In 
Shieid 

Pin 8- Same as in 1 
Cap- Plate 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Maximum Values: 

For operation on a 525- lone. 3o-frame system° 

INVERSE PLATE VOLTAGE: 
Total dc and peak.  26000 M4X. volts 
DC  22000 max. volts 

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

Characteristics: 

DC Plate Voltage  225 volts 
DC Plate Current  7 ma 

• Under no circumstances should the filament voltage be less than 1.05 
volts or more than 1.45 volts. 

o without external shield. 

▪ See Operating Considerations. 

• As described in .5tandards of Good Engineering Practice Concerning 
Television Broadcast Stations,' Federal Cormunications Commission. 

e The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal 1.canning cycle. In a 525- line, 30- frame system. 15 per cent 
of one horizontal scanning cycle is 10 microseconds. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO CO”OtAO014 OF * IOC, .1.1SOFF. NEW JERSEY 



I K3 

HALF-WAVE VACUUM RECTIFIER 

OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals Nos. 1,3.4,5,6, and 

8 may be connected to socket terminal No.7 or to a corona 

shield which is connected to socket terminal No.7. Socket 
terminals Nos.e and 6 may be usedas tie points for components 

at or near filament potential. 

Measurement of FIlament Voltage. To measure the filament 

voltage when the filament is at a high dc potential with 

respect to ground, it is recommended that a simple method 
utirizingvisual comparisonof the filament temperaturebe used. 

The color temperature ofthe filament, operating from a pulse— 

or rf—power source, may be checked by observing in a darkened 

room the reflection of the incandescent filament upon the 
surface of the internal shield. A visual comparison of this 

color temperature with that obtained when the filament of 

another 1K3 is operated from a dc or low— frequency ac supply 

of 1.25 volts, provides a convenient means for adjusting the 

amount of excitation to produce 1.25 volts lrmsl at the fila— 
ment terminals. 

The !ugh voltages at which the 11(.3 is operated are very 

dangerous. Great care should be taken in the design of 

apparatus to prevent the operator from coming in contact with 

the,e high voltages. Particular care against fatal shock 

should be taken in the measurement of filament voltage. Under 
all circumstances, circuit partswhichmay beat high potentials 

should be enclosed or adequately insulated. 

X rays. Thevoltagesemployed 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. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 
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1K3/1J3 

Half-Wave Vacuum Rectifier 

Electrical: 

Filament Characteristics and Ratig : 

Min. Av. Max. 

V,pltage ; AC) 1  05 1.25 1.5 volts 
Current at 1.25 volts  0.2 - amp 

Direct Interelectrode Capacitance 
(pprox.;:a 
Plate to filament and internal 

shield   1.6 Of 

Mechanical: 

Operating %sit'on  Any 
Type of Cathodr Coated Filament 
Max .mum Overall Lencth   3-9/16" 
Sea:ed Length  2-13'16' ± 3/16" 
Max,mum Diameter   1-9/32" 
Bulb   19 
Cap  Small with Tubular .'_ upport (JEDEC Nc. C1-34) 
Bases ( Alternates): 

Intermediate-Shell Octal: 
6-Pin, Arrangement 1 ( JEDEC Group 1. No.136-8) 

Short Intermediate-Shell Octal witt External Barriers: 
6-Pin, Arrangement 1 (JEDEC G-oup 1, No.B6-60) 

Basirg Designatior for BOTTOM VIEW   3C 
LC 

Pin 1- See Note 
Pin 2 - 
Pin 3- See Note LC 
Pin 5- See Note 
P.ri 7- F'lamert, 

;nte-nal Shield 
P'n 8- See N,te 
Cap- Plate 

NOT& Maybeuseclorly under conditions 
sPecsfied in Operating Considerations. 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Maximum Values: 

For operation in a 525- line, 3o-frame systemb 

Inverse Plate dol tae: 
Tedal dc and peak'   26000 max. volts 
or  22000 max. volts 

Peak Plate Current   50 max. ma 
DC "late C Jr-rent    0.5 max. ma 

Characteristics: 

DC Plate Voltage   225 volts 
DC Plate Current   7 ma 

LC LC 

FIS 

66 RADIO CORPORATION OF AMERICA DATA I 
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1K3/1J3 

I without external shield. 

AS described in Standards of Good Engineering Practice Concerning Tel-
evision Broadcast Stations." Federal Communications Commission. 

The duration of the voltage puisemust not exceed 15 per cent of one hor-
izontal scanning cycle. In a 525-11ne, 30- frame system. 15percent of 
one horizontal scanning cycle Is 10 microseconds. 

OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals 1, 3, 4, 5, 6, and 

8 may be connected to socket terminal No. 7 or to a corona 

shield which is connected to socket terminal 7. Socket ter-

minals 4 and 6 may be used as tie points for components at or 

near filament potential. 

Measurement of Filament Voltage. To measure the filament 

voltage when the filament is at a high dc potential with re-

spect to ground, it is recommended that a simple method 

utilizing visual comparison of the filament temperature be 

used. The color temperature of the filament, operating from 
a pulse-or-rf-power source, may be checked by observing in a 

darkened room the reflection of the incandescent filament upon 

the surface of the internal shield. A visual comparison of 

this color temperature with that obtained when the filament of 

another IK3/1J3 is operated froma dc or low- frequency ac supply 
of 1.25 volts, provides a convenient means for adjusting the 

amount of excitation to produce 1.25 volts Irms1 at the fila-

ment terminals. 

The high voltages at which the 14/14 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 filament voltage. Under 

all circumstances, circuit partswhichmay beat high potentials 

should be enclosed or adequately insulated. 

X-radiation. he voltages employed in some television 

receivers and other high- voltage equipment are sufficiently 

high that high-voltage rectifier tubesmay 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 0 
Electronic Components and Devices Harrison, N. J. 



1K3/1J3 

O 

CAP 
JEDEC No.C1 - 34 

T9 BULB, 

BASE 
JEDEC 

OR 

11  
MA32X. 
DIA. 

1 2r6-

ta 

16 
MAX. 

92C0-9689R1 

DIMENSIONS IN INCHES 

AVERAGE PLATE CHARACTERISTIC 

E.F. = 1.25 VOLTS AC • • 
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I V2 

HALF-WAVE VACUUM RECTIFIER 
miNIATuRE TY 0 E 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  0.625   ac volt 
Current  0.3   amp 

Direct Interelectrode Capacitance ( Approx.): ° 
Plate to Filament. . . . 0.8O    Pef 

With no externat snield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Too ( Exclucing tip). 1-9/16" t 3/32" 
Maximum Diameter   7/8" 
Bulb  T-6-1/2 

Small-Button Noval 9-Pin Base   
Basing Designation for BOTTOM VIEW 

Pin 1- Internal 
Connection-
Do Not Use 

Pin 2- Same as pin 1 
Pin 3- Same as pin 1 
Pin 4- Fi lament 

Pin 5- Filament 
Pin 6 - Sane as pin 1 
Pin 7- Same as pin 1 
Pin 8- Same as pin 1 
Pin 9 - Plate 

9U 

HALF-WAVE RECTIFIER 

Pulsed-kect;frer ServIce* 

Maximum Ratings, Design- Center Values: 

PEAK INVERSE PLATE VOLTAGE   7500 max. volts 
PEAK PLATE CURRENT   10 max. ma 
AVERAGE PLATE CURRENT  0.5 max. ma 

• The duration of the voltage pulse must not exceed 151 of one norizontal 
scanling cyc'e in a 525-11ne, 30- frame systemasdescribed in • Standards 
of Good Engimeering Practice Concerning TelerisionBroadcast Ste:ions'. 
Fede-al Communications Commission. In sucn S system, 1511 of One scanning 
cycle is 10 microseconds. 

OPERATING NOTES 

Whem the f lament voltage is measured, it is recommended 

tha' a thermal rms voltmeter be Jsec. The meter and its 

leads must be insulated to withstanC 15000 volts and the 

stray capacitances to ground should be minimized. 

Nov. 15, 1949 TWEDEPARTMENT TENTATIVE DATA 
I AD.° COIPOIATION Of AMIRICA, HAfilS004, MM »MT 
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HALF-WAVE VACUUM RECTIFIER 
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1X2B  

Half-Wave Vacuum Rectifier 

9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Min. Av. Max. 

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

Direct Interelectrode Capacitance lApprox.):a 
Plate to filament (1 internal shield . . . . 1 W . 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-27/32" 
Seated Length   2-7/16" t 1/8" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb T6-1/2 
Cap  Skirted Miniature ( JEDEC No.C1-2 or C1-33) 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW 9Y 

Pin 1- Filament, 
Internal 
Shield 

Pin 2- Filament 
Pin 3-Limited 

Connect ion b 

Pin 4- Same as Pin 1 

Pin 5 - Sameas Pin 2 
Pin 6-Sameas Pin 1 
Pin 7-Sarneas Pin 3 
Pin 8-Sameas Pin 2 
Pin 9-SameasPin 1 
Cap- Plate 

PULSED-RECTIFIER SERVICE 

MaXIMUM Ratings, Design-Maximum Values: 

For operation in a 525- time, 30-frame system c 

INVERSE PLATE VOLTAGE: 
Total dc and peak d  22000 max. volts 
DC  18000 max. volts 

PEAM PLATE CURRENT  45 max. ma 
AVEFAGE PLATE CURRENT   0.5 max. ma 

Characteristics, Instantaneous Value: 

Tube Voltage Drop for plate ma. 

a Without external shield. 

See Operating Considerations. 

d 

= 7 . 100 volts 

::1sleosnc;:"O:Óciirs't=in:. 2fFerian inegiCTitPir:i=e;U ro ng Tele-n. 

The duration of the voltage pulse must not exceed 15 per cest of one 
horizontal scanning cycle. In a 525- line, 30- frame system, 15 per 
cent of one horizontal scanning cycle is 10 microseconds. 

v.- Indicates a change. 

e RADIO CORPORATION OF AMERICA Electron Tube Division Harrison, N. J. 
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1X2B 

OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals 3 and 7 may be used 

as tie points for components at or near filament potential; 

otherwise, do not use. 

Measurement of Filament Voltage. To measure the filament 

voltage when the filament is at a high dc potential with 

respect to ground, it is recommended that a simple method 

utilizing visual comparison of the filament temperature be 

used. The color temperature of the filament, operating from 

a pulse-or-rf-power source, may be checked by observing in a 
darkaned room the reflection of the incandescent filament upon 

the surface of the internal shield. . A visual comparison of 
this color temperature with that obtained when the filament of 

anotner 1X213 is operated from a dc or low- frequency ac supply 

of 1.25 volts, provides a convenient means for adjusting the 

amount of excitation to produce 1.25 volts lrms1 at the fila-

ment terminals. 

The high voltages at which the iI2B 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 filament voltage. Under 

all circumstances, circuit parts which may beat high potentials 

should be enclosed or adequately insulated. 

I rays. The voltages employed in sometelevision receivers 

and Dther high- voltage equipment are sufficiently high that 

high- voltage rectifier tubes may produce I 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. 

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



2AS2 

Half-Wave Vacuum Rectifier 
Electrical: 

Heater Characteristics and Ratings: 
Voltage ( AC or DC)   
Current at heater volts = 2.5   0.330 atop 

Direct Interelectrode Capacitance kApprox.):° 
P to ( K + IS + H)   1.4 Pf 

Mechanical: 
Operating Pcsition  Any 
Type of Cathode   Coated Unipozential 
Maximum Overall Length 3  
Seated Length 3  000" to 3.g 
Diameter 1  062" to 1.188" 
Bulb TO 
Cap ........... . . . . . . Small ( JEDEC Nc.C1-1) or 

Small With Tubular Support ( JEDEC No.C1-34) 
Base Small-Button Duodecar 12-Pin ( JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  12EW 

Pir 1 - HEate-, Cathode, 
tnte-nal Shield 

Pir 2- Same as Pin 1 
Pir 3-Do Not Useb 
Pin 4 - See Note 
Pir 5- Do Not Useb 
Pin 6 -Same as Pin 1 
Pir 7- See Note 
Pir 8- Do Not Useb 
Pir 9 - Sarne as Pin 1 
Pir 10- See Note 
Pin 11- Do Not Useb 
Pin 12- Heater 

:ap — Plate 

NOTE: Nay beused onlyunder conditions 
sPectfzed in OPerating Considerations. 

2.5±0.4 voits 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design—Maximum Values: 

For operation in a 525— line. 30—frame system c 

InveFse Plate Voltage: 
Total dc and peak°  30000 max. volts 
DC  24000 max. volts 

Peak Plate Current  80 max. volts 
Average Plate Current   1.5 max. volts 

Characteristics, Instantaneous Value: 

Tube Voltage Drop for plate ma. = 7 . . . 100 volts 

4 Witsout external shield. 

Socket terminals 3, 5, 8, and 11 snoulo not be used as tie points. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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2AS2 

d 

as described in iiStandards of Good Engineering Practice Concerning 
Television Broadcast StatIons,• Federal Communications Commission. 

This rating is applicable when the duration of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle. Ina 525-line, 
30- frame system, 15 per cent of one horizontal scanning cycle is 10 
microseconds. 

OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals 4, 7 , and 10may be 

usec as tie points for components at or near the cathode 
potential; otherwise, do not use. 

Ths high voltages at which the 2AS2 is operated are very 

dangereous. 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 

taken in the measurement of heater voltage. Under all ci rcum-

stances, ci rcuit parts which may be 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 rect ifier tubes may produce X-radiation 

which can const itute a health hazard unless such tubes are 

adequately shielded. Relat ively simple shielding should prove 

adequate, but the need fcr this precaution should be considered 

in equipment design. 

CAP 
JEDEC No.Ci I 

OR 
CI- 34 

19 BULB 

BASE 
JEDEC No. E12 - 70 

1.188 
1.062* 
DIA. 

3.625 
MAX. 

3.250 
3.000 

DIMENSIONS IN INCHES 

92CS-12471 

1,s tu minimum diameter except in area of seal. 

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



2AV2 

Half-Wave Vacuum Rectifier 

Useful nHigh-Voltage, Lou-Current Applications such as 
Pulse-Operated. Focus-Rectifier Circui ts in Color TV Receivers 

ELECTRICAL 

Filament Characteristics and Ratings 
Voltage AC)  1.80 0.27 V 
Current at 1.80 V   0.225 

Direct lnterelectrode Capacitance ( Approx.)a 
Pate to filament   0.8 pF-.-

MECHANICAL 

Operating Position  Any 
Type of Cathode   Coated Filament 
Max, mum Overall Length  2-3/16 in 
Maximum Seated Length   1-15/16 in 
Length, Base Seat to Bulb Top ( Excluding tip). . 1-9/16 ± 3/32 in 
Diameter  0.750 to 0.875 in 
Dimensional Outline   See General Section 
Bulb T6- I/2 
Socket See Operating Considerations 
Base Small-Button Noval 9-Pin ( JEDEC No.E9-1) 
Bas.ng Designation for BOTTOM VIEW 9U 

P'n 1- Plate 
P'n 2- Do Not Useb 
Pin 3— Do Not llseb 
Pin 4- Filament 
Pin 5- Filament 

Pin 6- Do Not Useb 
Pin 7-DoNot Useb 
Pin 8- Do Not Useb 
Pin 9- Plate 

HALF-WAVE PULSED RECTIFIER 

Design-Maximum Ratings 

Except as Noted 

For Operation in a 525- line, 30- frame systemc 

Inverse Plate Voltage 
Peak ( Absolute-maximum value) d  8250e V 
DC  7000 V 

Plate Current 
Peak  50 mA-.-
Average 0  6 mA 

Characteristics, Instantaneous Value 

Tube Voltage Drop for plate mA = I   20 

.1— Indicates if change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Ha-noon, N. J. 
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2AV2 

Without external shield. 
Sée Operating Considerations. 

C  A4 described in ' Standards of Good Engineering Practice Concerning 
Television Broadcast Stations'. Federal Communications Commission. 

d The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In • 525- line, 30- frame system, 15percent 
of one horizontal scanning cycle is 10 microsecond.. 

e Under no circumstances should this absolute- maximum value be exceeded. 

OPERATING CONSIDERATIONS 

Socket Connections. The base pins of the 2AV2 fit the 
Noval 9- contact socket. Socket terminals 2, 3, 6, 7, and 8 
should not be used as tie points for external- circuit compo-
nents. The socket should be made of material having low leak-
age and should have adequate insulation between its filament 
and plate terminals to withstand the maximum peak- inverse 
plate voltage. Toprovide the required insulation in Noval 9-
contact sockets having a cylindrical center shield, it is 
necessary to remove the center shield. In addition, it is 
recommended that socket clips for pins 2, 3, 6, 7, and 8 be 
removed to minimize leakage and the possibility of arc- over. 

Measurement of Filament Voltage. It is recommended that 
a thermal rms voltmeter be used to measure filament voltage 
The meter and its leads must be insulated to withstand 15,000 
volts. To minimize loading of the rectifier circuit during 
this measurement, stray capacitances to ground should be kept 
as low as possible. 

High Voltages. The high voltage at which the 2AV2 is 
operated are very dangerous. Great care should be taken in 
the design of equipment to prevent the operator from coming in 
contact with these high voltages. Particular care against 

fatal shock should be taken in measuring the filament voltage 
particularly in those circuits where the filament is not 
grounded. In all cases, all circuit parts which may be at 
high potentials should be enclosed and interlock switches 
should be used to open the primary circuit of the high- voltage 
power supply when access to the equipment is required. 

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



2BJ2 

Half-Wave Vacuum Rectifier 
9-PIN MINIATURE TYPE 

For ffigh-Vol tage Recti fier Service in Transis torized TV Receivers 

ELECTRICAL 

Heater Characteristics and Ratings 
Voltage ( AC) 2  30 * 0.30 V 
Current at 2.30 V  0.300 A 

Direct Interelectrode Capacitance(Apprex. 
Without external shield 
P to(K + IS + H)   1.0 pF 

MECHANICAL 
Operating Position   Any 
Type of Cathode 
Maximum Overall Length   2-27/32 in 
Seated Length 
Diameter 

Coated Unipotential 

2-7/16 ± 1/8 in 
0  750 to 0.875 in 

Dimensional Outline ( JEDEC No.6-7) . . . See General Section 
Bulb   T6- I/2 
Cap  Skirted Miniature ( JEDEC No.CI-2 or CI-88) 
Base   Small-Button Novel 9-Pin ( JEDEC No.E9-I) 
Basing Designation for BOTTOM VIEW   9RT 

Pin 1- Heater, Cathode, 
Irtereal Shield 

Pi., 2- Heater 
Pin 3- Do Not Use 
Pir 4 - Sarrie an Pin 1 
Pin 5- Heater 
Pin 6 - Seine an Pin 1 
Pin 7- Do Not Use 
Pir 8- Heater 
Pin 9 - SarFe at Pin 1 

Cap - Plate 

p H,K 
IS 

H,K 
IS 

H,K 
IS 

PULSED—RECTIFIER SERVICE 

For operation in a 525-line, Ai-frame system 

Maximum Ratings, Design-Maximum Values 

Peak Inverse Plate Voltagea   20000 V 
Peak Plate Current   80 mA 
Average Plate Current  1.0 mA 

Characteristic, Instantaneous Value 

Tube Voltage Drop forplatemA = 7   80 V 

a This rating is applicable where the duration of the voltage pulse does 
not exceed 15 per cent of one horizontal a,anning cycle. In a 525- line. 
30- frame system, 15 per cent of one horizontal ucanntng cycle is 10 micro-
secunds. 

RADIO CORPORATION OF AMERICA 
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2BJ2 

OPERATING CONSIDERATIONS 

Socket Connections. The base pins of the 2BJ2 fit the 
Novel 9- contact socket. Socket terminals 3 and 7 should not 
be used as tie points for external- circuit components. 

The high voltages at which the 2BJ2 is operated are very 
dangerous. Great care should be taken in the design of 
equipment to prevent the operator from coming in contact with 

these high voltages. Particular care against fatal shock 
should be taken in the measurement of heater voltage. Under 
al/ circumstances, circuitparts which maybe 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 tubesmayproduce 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. 

DATA RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



2CY5 

Sharp-Cutoff Tetrode 

7- PIN MINIATURE TYPE 

With Neater  Having Controlled Warm-Up Time 

The oCY5 is the some as the 6CY5 except for the following items: 

leater, for Unipotential Cathode: 
Voltage (AC or DC)   2.4 volts 
Current   0.6 ± 6% amp 
Warm-up time ( Average)  11 sec 

0 RADIO CORPORATION or AMERICA 
Electron Tube Division Harrison, N. J. 
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2ER5 

High-Mu Triode 

11,
 The 2a5 Ls te same as the 6E16 except for the following items : 

Heater Characteristics and Ra:ings 
Current 0  600 ± 0.040 A 
Volage ( 4.2 or DC) 2.3 V 

2FH5 
High-Mu Triode 

The 2F1i5 is the same as the 6F113 extent for the following items: 

0 Heater Characteristics and Ratings 
Curent 0  600 ± 0.040 A 
Voltage ( AC or DC) at 0.600 A  2.3S V 
Warn—uo time ( Average)   II 

2FS5 
Beam Hexode 

The 2FS5 is the same as the 6F.S5 esce1r tir JHor.usg ' terns: 

Heater Characteristics and Ratings 
Current 
Voltage ( AC. or DC) at 0.600 A  0 600 ± 0.040 A2.4 V 
Warn—up tine (Average) II s 

2GK5 
High-Mu Triode 

1111
 The 2a1(.5 is the some as the 6CE5 excei t for the fo lloweng ttems: 

Heater Characteristics and Ratings 

Curent  0  600 ± 0.040 A 
Voltage ( A,1, or DC) at 0.600 i-i  2.3 V 
«arn—up time ( Average)   II 8 

e 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. I 
DATA 
12-65 



2GU5 

Beam Hexode 
The 20115 is the same as the 60115 except for the followIng items: e 

Heater Characteristics and Ratings 
Current 0  600 t 0.040 A 
Vcltage ( AC or DC) at 0.600 A  2.4 V 
Warm—up time ( Average)   II s 

DA 17. RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



3A3 

Half-Wave Vacuum Rectifier 
For High-Voltage Rectifier Circuits in 
Col or and Black-and-IC ite TV Recei vers 

Electrical: 
Win. Av. gar. 

Heater Characteristics and Rati rips: 
Vol tage ( AC or DC) 265 3.15 3.65 vol ts 
Current at beater vol ts = 3.15. . - 0.220 - amp 

Di rect I nterel ect rode Capacitance ( Approx. ) 
Wi thout external shield 
P to ( K+ IS+H)   1.5 - Pf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Un i potent' al 
Maximum Overal I Length  4-1/16" 
Seated Length   3-5/ 16" ± 3/16" 
Maximum Di ameter  1-9/32" 
Dimensional Outl inc ( JEDEC No.9-51) . See General Section 
131..lb  19 
Cup  Snal 1 (JEDEC No.C1-1) or 

Snal 1 with Tubul ar Support (JEDil No. C1-34) 

Bases ( Al ternates): 
I ntermedi a:e-Shel 1 Octal : 
6-Pin, Arrangement I ( JEDEC Gro.ip 1, No. B6-8) 

Short Intermediate Shell Octal with External Barriers: 
6-Pi n, Arrangement 1 (JEDEC Group 1, No. 66-60i 

Basi ng De&i gnat ion for BOTTOM VIEW  8EZ 

elm» 

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

Internal Shield 
Pin 8 - Do Not Use 

Cap - PI ete 
IC IC 

PULSED-RECTI FIER SERVICE 

Maximum Ratings, Design- Maximum Values: 

For operation tn a525- line, go-frame system 

Peak Inverse Plate Vol tagea  30000 vol ts 
'aeak PI ate Current  88 ma 
Average Plate Cu rrent   1.7 ma 

a This rating is appl cable when the durat ion of the vol toge pul se does not 
exceed 15 per cent of one horizontal scann in g cycle. In a 525-1 ine, 30-
frame system, 15 per cent of one horizontal scanning cycle is 10 microseconds. 

-a— Indicates a change. 

RADIO CORPORATION OF AMERICA 
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3A3 

OPERATING CONSIDERATIONS 

The high voltages at which the aAa is oVerated are very 

dangerous. Great care shoulu 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 

taken in the measurement of heater voltage. Under all 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 protection should be considered 

in equipment design. 

Average Plate Characteristic 
80 

Er=3.15 VOLTS „-

100 200 300 400 
DC PLATE VOLTS 

500 600 700 
92CM-80857 

, RADIO CORPORATION OF AMERICA 
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3AF4A 

Medium-Mu Triode 

• 

• 

7-PIN MINIATURE TYPE 

The ?eel Is the same as the 6AF4A excebt far the followtng t ems: 
Heate- Chara:teri st ics and Rat ings: 

Current  0.450 t 0.D3C amp 
Vol tage ( A: or DC) at heater 
amperes z 0.450  3.15 vol ts 

Warn-up time ( Average)   11 sec 

3AL5 

• 

• 

• 

• 

Twin Diode 

7-PIN MINIATURE TYPE 

The 3,1L5 is the same as the 6AL5 except for the fallowtmg items: 

Hea:er Characteristics and Rat ings: 
Current 0  600 t C.040 amp 
Voltage ( AC or OC) at heater 
amperes = 0.600  3.15 volts 

Warn-up time (Average)   11 sec 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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3Al2 

Half-Wave Vacuum Rectifier 

• 

• 

• 

DUODECAR TYPE 

Electrical: 

Heate- Characteristics and Ratings: 
Voltage ( AC or DC)  ±0.32 volts 
Cur-ent at heater volts = 3.15   0.220 amp 

Direc: lnterelectrode Capacitance ( Approx.0 
P tc ( K+IS+H)   1.5 Pf 

Mechanical: 

Operating Position  Any 
Type cf Cathode   Coated Unipotential 
Maximum Overall Length  3.625" 
Seated Length. 3  000" to 3.250" 
Diameter 1  062" to 1.188" 
Dimensional Outline   See General Section 
Bulb T9 
Cap  Small (JEDEC No.£1-1) or 

Small With Tubular Support (JEDEC No.C1-34) 
Base Small-Button Duodecar 12-Pin ( JEDEC Nc.E12-70) 

Basing Designation for BOTTOM VIEW  12FV 

Pin 1 - Heater, Cathode, 
Internal Shield 

Pin 2- Same as Pin 1 
Pin 3- Do Not Use 
Pin 4 - No Internal Connection 
Pin 5- Same as Pin 1 
Pin 6- Same as Pin 1 
Pin 7 - Same as Pin 4 
Pin 8- Heater 
Pin 9- Same as Pin 1 
Pin 10- Sarre as Pin 
Pin 11 - Do Not Use 
Pin 12 - Heater 

Cap- Plate 

4 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Naximum Values: 

For operation sa a 521- line, go-frame systemb 

II> Peak Inverse Plate Voltage°   30000 max. volts 
Peak Elate Current  88 max. ma 
Average Plate Current   1.7 max. ma 

• 
a witàaut external shield. 

b AS lescriDed in " standards of Good Engineering Practice Concerning 
Television Broadcast Stations," Federal Communications Commission. 

C This rating is applicaDle when the duration of the voltage pulsedoes 
not exceed 15 per cent of one horizontal scanning cycle. In a 525- line, 
30-Trame system, 15 per cent of one horizontal scanning cycle is 10 
mic -Dseconds. 

RADIO CORPORATION OF AMERICA 
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3Al2 

OPERATING CONSIDERATIONS 

The high voltages at which the vIT2 is operated ore 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 

taken in the measurement of heater voltage. Under all circum-

stances, circuit parts which may beat 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 

adeouately shielded. Relatively simple shielding should prove 

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

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



3AU6 

Sharp-Cutoff Pentode 

• 

• 

7- PIN MINIATURE TYP,_ 

The 3Ar6 ts the same as the 6AU6A except for the fol. lowthe stems: 

beater Characteristics and Ratings: 
Current  0.600 ± 0.040 amp 
Vo'tage ( AC or DC) a'. heater 

amperes = 0.600  3.15 volts 
Warm-up time ( Average)   11 sec 

3AV6 

• 

• 

• 

• 

Twin Diode—High-Mu Triode 
7-PIN MINIATURE TYPE 

The qAV6 vs the same as the 6AV6 except for the followsnff : terns: 

Heater Characteristics and Ratings: 

Cor- nt  0.600 ± 0.040 amp 
Vo .tage ( AC or DC) at heater 
ameres = 0.6100  3.15 volts 

Warm-up time ( Average)   11 sec 

?Ile% 
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3AW3 

Half-Wave Vacuum Rectifier 

e Electrical: 

Heater Characteri.itics and Ratulgt: 
Voltage (AC or PC)  
Current at heater volts = 3.15. 

Direct Interelect-ode Capacitance 
(Approx.):c 

41) P to ( K+IS+H)   

Mechanical: 

Operating Positiofi  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 3  625" 
Seated Length   3.000" to 3.250" 

ink Diameter  1.062" to 1.188" 
Imp Dimensional Outline   See General Section 

Bulb 19 
Cap 'mall ( JEDEC No. C1-1) or 

Small with Tubular Supoort ( JEDEC Nc.C:-3d) 
Bases (Alternates,: 

Intermediate-Shell Octal: 
6-Fin, Arrangement 1 (JEDEC Group 1, No.86-8) 

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

Basing Designation for BOTTOM VIEW  

• 

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

Interna: Shield 
Pin 8- Do Not Use 
Cap- Plate 

Mtn. Av. Max. 

2.65 3.15 3.65 volts 
- 0.220 - amp 

- 1.5 - of 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design—Max:mum Values: 

For operation in a 525—lzne, so—frame systemb 

Peak Inverse Plate Voltagec   30000 max. volts 
Peak Plate Current  88 max. ma 
Average Plate Current   1.7 max. ma 

a without external vlield. 

AS de,cribed in " Standards of Good Engineering Practice Co ncerning 
111, Television Broadcast Stations," Federal Communications Commisàion. 

C This rating is applicable When the duration o the voltage pulse does 
not exceed 15 percent of one horizontal scanning cycle. In a 5:5-1 inc. 
30— frame system, 15 per cent of one horizontal scanning cycle is 10 
micro,econds. 

RADIO CORPORATION OF AMERICA 
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3AW3 

OPERATING CONSIDERATIONS 

The high voltages at which the 3A1f3 is operated are very 

dangerous. Great care should betaken in the design of equip-

men.t to prevent the operator from coming in contact with these 

high voltages. Particular care against fatal shock should be 

taken in the measurement of heater voltage. Under all circum-

stances, circuit parts which may beat high potentials should be 

enclosed or adequately insulated. 

X-radtatzon. The voltages employed in some television 

receivers and other high- voltage equipment are sufficiently 
high that hign-voltage rectifier tubes may produce X-radiation 

which can corstitute 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 
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3AL5 
TWIN DIODE 
7—PIN MINIATURE TYPE 

Intended for use tn equipment having 
series heater-strtné arrangement 

The 3AL5 is the same as the PAL5 exceet for the following items: 

Heate-, for Uri potent ial Cathode: 
Voltaoe 3  15 ac or dc volts 
Current   0.6   amp 
Warm-up time ( Average)* . 11   sec 

3AU 6 
SHARP-CUTOFF PENTODE 

7— PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-string arrangement 

The 3.406 is the same as the 6AU6 except for the following items: 

Heater, for Unipotential Cathode: 
Vo ..tage 3 15   ac or dc volts 
Current   0.6   amp 
Warm-up time ( Averaoe)* . 11   sec 

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

3AV6 
TWIN DIODE-HIGH-MU TRIODE 

7—PIN MINIATURE TYPE 

Intended for use in eoutpment haying 
series heater-string arrangement 

The 3AV6 is the same as the 6AV6 except for the following items: 

Heater, for Uni potential Cathode: 
Vo tape 3  15   ac or dc volts 
Current   0.6   amp 
Warm-up time ( Averaoe)* . 11   sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater neoative with respect to cathode . 200 rex. volts 
Heater pcsitive with respect to cathode . 2004r-ex. volts 

* For definition of heater uarm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section.. 

• 7h , dc component must not exceed 100 volts. 

JULY 1, 1955 TUBE DIVISION 
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3BA6 

Remote-Cutoff Pentode 
7-PIN MINIATURE TYPE 

With Heater Having Control lec Warm-Up Time 

The oBA6 is the ,ame as the 6BA6 except for the following items: 

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

3BC5 

Sharp-Cutoff Pentode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 38C5 is the same as the 6BC5 except for the following items: 

Heater, for Unioctential Cathode: 
Voltage ( AC or DC)  3.15 volts 
Current   0.6 ± r.% amp 
Warm-up time ( Average)  11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negati,e with 

respect to :athode  200 max. volts 
Heater pof.itive with 

respect to cathode  2008 max. volts 

36E6 

Pentagrid Converter 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 18E6 is the same as the 6BE6 except for the following items: 

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

° Tne dc comconent must not exceed 100 rolts. 

R ADIOin rube Ce DivORisiP on Harrison, N 
ORATION OF AMERICA 
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3BN4 

Medium-Mu Triode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 36Ne is the same as the 6BNe except 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 

3BN4A 

ir 

• 

Medium-Mu Triode 

7-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The ON4A is the same as the 60.01 except for the following stems: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  3 volts 
Current 0  45 ± 6% amp 
Warm-up time ( Average)  11 sec. 

Wa 
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3BN6 

Beam Tube 

• 

• 

7-PIN MINIATURE TYPE 

The 3BN6ts the same as the 6BN6 except for the fcl lows ng sterns: 

Heater Characteristics and Ratings: 
Curent 0  600 t 0.040 amp 
Vol : age ( AC or DC) at heater 

amperes = 0.500   3.15 volts 
Warm—up time ( Average)   11 sec 

3BU8 

• Sharp-Cutoff Twin Pentode 
With Common Cathode,Grid No.1,and Grid No.2 

9-PIN MINIATURE TYPE 

The 38118 ts the same as the 6BlI8 except for the following stems: 

Heater Characteristics and Rat ings: 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   3.15 volts 
Warm—up time ( Average)   11 sec 

3BY6 

• 

• 

• 

Pentagrid Amplifier 
7- PIN MINIATURE TYPE 

The 38Y6 is the same as the 6BY6 except for the following sterns: 

Heater Character istics and Rat ings: 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   3.15 volts 
Warn—up time ( Average)   11 sec 

e) RADIO CORPORATION OF AMERICA 
461, Electrum Components and Devices Harrison, N. J. 
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3BZ6 

Semiremote-Cutoff Pentode 

7-PIN MINIATURE TYPE 

The 3BZ6 is the same as the 6BZ6 except for the follozotne items: 

Heater Characteristics and Ratings: 
CLrrent 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   3.15 volts 
Warm-up time ( Average)   11 sec 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode   300a max. volts 

Heater positive with 

respect to cathode   200a max. volts 

a The dc component must not exceed 200 volts. 

The dc component must not exceed 100 volts. 

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



3CA3_ 

Half-Wave Vacuum Rectifier 
For High-Voltage Rectifier Circuits in TV Receivers 

ELECTRICAL 

Heater Characteristics and Ratings 
Vcltage ( AC)   3.60 ± 0.54 V 
arrent at 3.50 V  0.225 A 

Direct Interelectrode Capacitance ( Approx.) 
Without external shield 
P to ( H + K + IS)   1.6 pF 

MECHANICAL 

Mounting Position Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length   4-1/16 in 
Seated Length  3-1/8 ta 3-1/2 in 
Maximum Diameter   1-9/32 in 
Bulb   19 
Cap Small with Tubular Support ( JEDEC No.C1-34) 
Base ( Alternates) 

Irtermediate Shell Octal: 
6-Pin, Arrangement 1 ( JEDEC Group 1, No.86-8) 

Short Intermediate-Shell Octal w th external Barriere.: 
6-Pin, Arrangement 1 ( JEDEC Group 1, No.86-60) 

Basing Designation for BOTTOM VIEW  SMH 

P LC 

LC 
Pin I - See Nate 
Pin 2- Heater 
Pin 3 - See Note 
Pin 5- See Nate 

LC LC 

Pin 7- Heater, 
Cathcde, 
Internal 

HO( Shield 
Is Pin 8- See Note 

Note: May be used only under conditions 
specified in Operating Considerations 

PULSED-RECTIFIER SERVICE 

For operation in a 525-line; 39-frame 

Design-Maximum Ratings 

Peak Inverse Plate Voltage  30000 V 
Peak Plate Current   100 mA 
Average Plate Current  2 mA 

Characteristic, Instantaneous Value 

Tube Voltage Drop for plate mA = II   IDO V 

a As described in " Standards of Good Engineering Practice Concerning Tele-
vision Broadcast Stations,. Federal Communications Commission. The duty 
cycle of the voltage put se must not exceed 15 per cent of one s,anning 
cycle. 

..Indicates a change. 

C RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Hartison, N. J. 9-65 
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3CA3 

OPERATING CONSIDERATIONS 

Socket terminals 1, 3, 4, 5, 6 and 8 may be connected to 
terminal 7 or to a corona shield which connects to terminal 7. 
Socket terminals 4 and 6 may be used as tie points at or near 
cathode potential. Otherwise, do not use. 

The high voltages at which the 3CA3 is operated may be 
extremely dangerous to the user. Great care should be taken 
during the adjustment of circuits. The tube and its associated 
apparatus, especially all parts which may be at high potential 
above ground, should be housed in a protective enclosure. The 
protective housing should be designed with interlocks so that 
personnel cannot possibly come in contact with any high poten-
tial point in the electrical system. The interlock devices 
should function to break the primary circuit of the high- voltage 
supply when any gate or door on the protective housing is 
opened, and should prevent the closing of this primary circuit 
until the door is locked again. 

It should be noted that high voltages may appear at 
normally low- potential 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 capacitor 
should be grounded. 

Operation of the 3CA3 with a plate voltage above approxi-
mately 16000 volts ( absolute value) results in the production 
of X- radiations which can constitute a health hazard on prolonged 
exposure at close range unless the tube is adequately shielded. 
Relatively simply shielding should prove adequate, but the need 
for this precaution should be considered in equipment design. 

DIMENSIONAL OUTLINE 

1.188 
1062 

A. 

CAP 
JEDEC No.CI -34 

T9 BULB 

BASE 
JEDEC GROUP 1 
Na. Nô-8 

B6-60 

92CS - 1245SRI 

DIMENSIONS IN INCHES 

3k2 

314 

4116 

MAX. 

bATA RADIO CORPORATION OF AMERICA 
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3CB6 

Sharp-Cutoff Pentode 
7-PIN MINIATURE TYPE 

The :10E6 is the same as the 6C116- A exeePt for the folloulne items: 

Heater Characteristics and Ratings: 
Current 0  600 ± 0.040 amp 
Vo'tage ( AC or DC) at heater 

amperes = 0.600   3.15 volts 
Wa-m-up time ( Average)   11 sec 

Peak Heater-Cathode Voltage: 
Heater negative with 

-espect to cathode   300 ma>. volts 
Heater positive with 

-espect to cathode   2000 ma>. volts 

3CE5 

Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

The 3CE5 is the same as the 6CE5 except for the Jot to,ng items: 

Heater Characteristics and Ratings: 
CLuent  0.600 t 0.040 amp 
Voltage ( AC o- DC) at heater 
amperes = 0.600   3.15 volts 

Warm-up time lAverage)   11 sec 

3CF6 

Sharp-Cutoff Pentode 
7- PIN MINIATURE T'PE 

The 9CF6 is the same as the ()UP except for the fallowing items: 

HeWer Characteristics and Ratings: 
Current 0  600 t 0.040 amp 
Voltage ( AC or 0C) at heater 

amperes = 0.600   3.15 volts 
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 

a The dc component must not exceed 100 volts. 

RADIO CORPORATION OF AMERICA 
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3CS6 

Pentagrid Amplifier 

7-PIN MINIATURE TYPE 

The 3CS6 ts the same as the 6CS6 except for the followtng items: 

Heater Characteristics and Ratings: 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   3.15 volts 
Warm-up time ( Average)   11 sec 

3CY5 

Sharp-Cutoff Tetrode 

7- PIN MINIATURE TYPE 

The 3CY5 the some as the 6CY5 except for the follow:et stems: 

Heater Characteristics and Ratings: 
Current 0  450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   2.9 volts 
Warm-up time (Average)   11 sec 

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



3DG4 

Full-Wave Vacuum Rectifier 

• 
Electrical: 

Filament, Coated: 
Voltage ( AC or DC) 
Current at 3.3 volts 

GENERAL DATA 

33 ± 10% volts 
38 amp 

Ali Mechanical: 

Nor Operating Pcm.:ition  Any 
Maximum Overall Length  4-5/8" 
Maximum Seated Length   4-1/16" 
Diameter 

• 
1  438" to 1 562" 

Bulb  112 
Base Short Medium-Shell Octal 5-Pin 

with External Barriers, Style A 
(JEDEC Group 1, No.65-234) 

or Short Medium-Shell Octal 5-Pin 
with External Barriers, Style Et 

(JEDEC Group 1, No.85-239) 
Basing Designation for BOTTCM VIEW  50E 

Pir 1- Filament 
Pir. 2- Internal Con-

nection--Do 
Not Use 

FULL-WAVE RECTIFfER 

Pin 3-Filament 
Pin 5- Plate No.2 
Pin 7- Plate No.1 

Maximum Ratings, Design-Max:mum Vakues: 

PEAK INVERSE PLATE VOLTAGE  1050 max. volts 
AC PLATE SUPPLY VOLTAGE PER PLATE qMS) .  See Rating Chart I 

W PLATE CURRENT PER PLATE. .   1.2 max. amp 
hOT -SWITCHING TRANSIENT PLATE CURRENT 

PER PLATE 6.5 max. amp 
DC OUTPUT CURRENT  See Rating Chart I 
BULB TEMPERATURE (At hottest point on 

bulb surface)   200 max. °C 

e Typical Operation: 

With capacitor ineut to fitter 

AC Plate-to-Plate Supply Voltage ( RMS).. 550 
Filter- Input Capacitorb   40 
Total Effective Plate Supply 

Impedance Pe- Plate   32 
DC Output Voltage ( Approx.) at 

e input to filter at full-load 
current of 350 ma   300 

volts 

ohms 

volts 

0 RADIO CORPORATION OF AMERICA 
Elec:ron Tube Division Harrison, N. J. 
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3DG4 

Characteristics: 

Tube—Voltage Drop for plate ma. 
= 350 ( Per plate)  25 volts 

a Even occasional hot- switching with capacitor- input circuits permits 
the flow of plate current having magnitudes which can adversely affect 
the life and reliability of rectifier tubes. If capacitor- Input 
c.rcults are to be used, protect the circuits against the adverse 
effects of possible hot- switching, and do not exceed a hot-swItching 
transient plate current per plate of 6.5 amperes during the initial 
cycles of the hot- switching transient. If hot- switching is required 
in operation, the use of choke- Input circuits is recommended. Such 
circuits limit the hot- switching current to a value no higher than 
that of the peak plate current. 

Values of capacitance higher than those indicated may be used, provided 
the effective plate supply impedance is increased to prevent exceeding 
the maximum peak- plate- current rating. 

RATING CHARTS and OPERATION CHARACTERISTICS 

Rating Chart I represents graphically the relationships 

between maximumac voltage input and maximum dc output current 

derived from the fundamental ratings for conditions of 
cap.icitor input and choke input to filters. This graphical 

presentation gives theequipmentdesignerconsiderable latitude 

in choice of operating conditions. 

Rating Chart Il represents graphically the relationship 
between maximum rectification efficiency and maximum dc output 

current per plate for conditionsof capacitor input to filter. 

A choice of operating values of dc output current per 
plaie and rectification efficiency should be made such that 

they fall within the area of permissible operation to insure 

that the maximum peak- plate-current rating will not be ex-

ceeded. If the operating values chosen fall outside the 

permissible operating area, a different choice of parameters 
should be made. For a given value of ac voltage input and dc 

output current, it is possible to reduce the rectification 

efficiency either by increasing the plate supply resistance 

per olateorby usinga smaller valueof input filter capacitor. 

Rating Chart III represents graphically the relationships 

between minimum effective plate supply resistance per plate 

and maximum ac plate supply voltage per plate under no-load 
conditions of capacitor input to filter when occasional hot-
switching is employed. 

If occasional hot- switching is required with capacitor-
input circuits, it is important to protect the tube and the 

circuits against the flow of plate currents having magnitudes 
ID 

in excess of the maximum hot-switching-current rating of 6.5 

amperes. To limit the hot-switching current, adequate series 
plate supply resistance per plate is necessary. This resis-

tance value maybe determined with the formula shown in legend 

of.RatIng Chart III. To insure that the maximum hot- switching 

current is not exceeded, a value of series plate supply 
resistance per plate should be chosen such that it is equal 0 
to or greater than the minimum value indicated by the curve. 

• 
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3DG4 

If appreciable series inductance is present in the plate 

e
supply, a value of series plate suppl,y resistance smaller 

than that inaicated by the curve may be employed provided it 

is ercerimentally determined that the combined etfect of 

inductance and plate supply resistance used are adequate to 

limit the hat- switching current to the indicated maximum-

rated value. 

1.562" MAX.-01 
1.438" MIN. 

DIA. 

›-- 

T12 
BULB 4 

MAX. 5. 

4-8 

MAX 

BASE 
JEDEC GROUP I 

No. 85-234 
OR 

B5-239 

I.337- I.3'7" DIA. 
92CS-10983RI 
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3DG4 
RATING CHART ll 

Capacitor Input to Filter 
E1 = 3.3 

MAXIMU 

250 

0- ▪ 200 
cc 

so 
cc 150 

o. 

-I • 100 

D 50 

OLTS AC 

PEAK PLATE CURRENT PER PLATE (AMPERES)1.2 

RECTIFICATION EFFICIENCY= 
1.41 ES 

WHERE É =DC OUTPUT VCLTS AT 
INPUT TO FILTER 

Es= AC PLATE SUPPLY 
VOLTS (RMS) PER 
PLATE 

 AREA OF 
PERMISSIBLE 
 OPERATION  LL  

• • •• • • • • •• •• 

0 02 04 06 06 
RECTIFICATION EFFICIENCY 

92C5- 10978 

RATING CHART III 
Capacitor Input to Filter 

E3.3 VOLTS AC MAX. HOT-SWITCHING CURRENT (AMPERES)=6.5 

EFFECTIVE PLATE-SUPPLY RESISTANCE PER PLATE=RSEC.+N2RPRI+RA 
WHERE RsEc.=DC RESISTANCE OF TRANSFORMER 

SECONDARY PER SECTION 
RpRI=DC RESISTANCE OF TRANSFORMER 

PRIMARY 
RA= DC RESISTANCE OF ADDED SERIES 

RESISTANCE PER PLATE 
N. TRANSFORMER VOLTAGE STEP-UP 

RATIO PER SECTION 
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3DK6 

Sharp-Cutoff Pentode 
7- PIN MINIATURE TYPE 

The 3DK6 is the same a, the. ( At. execpt r the jot loketng items: 

Heater Characteristics and Ratings: 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600 3  15 volts 
Warm-uç time ( Average)   11 sec 
Peak heater-cathode voltage: 

-leater neget:ve with 
respect to cathode   300° max. volt-, 

Heater positive with 
respect to cathode   200b max. volt 

3DT6A 

Sharp-Cutoff Pentode 
With Two Independant Control Grids 

7-PIN MINIATURE TYPE 

The 3DT6Ats the same asthe 6DT6Aexcept for the followank 

Heater Characteristics and Ratings: 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600 3  15 volts 
Warm-up time ( Average)   11 sec 

a The dc component must not exceed 200 uol ts. 

The dc comuonert most not exceed 100 uol tr. 
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3DZ4 

Medium-Mu Triode 

7-PIN MINIATURE TYPE 

The 3024 es the same as the 6D24 except forthe following stems: 

Heat?)- Characteristics and Ratings: 
Current  0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  3.2 volts 
Wa-m-up time ( Average)   11 sec 
Peal( heater-cathode voltage: 
Heater negative with 

respect to cathode   180 max. volts 
Heater positive with 

respect to cathode   180b max. sec 

3EA5 

Sharp-Cutoff Tetrode 

7-PIN MINIATURE TYPE 

The 3E115 is the same as the 6EA5 except for the following items: 

Heater Characteristics and Ratings: 
Current  0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  2.9 volts 
Warm-up time ( Average)   11 sec 

3EH7 

Semiremote-Cutoff Pentode 

9- PIN MINIATURE TYPE 

The 3E117 is the same as the 6E117 expect for the following items: 

Heater Characteristics and Ratings: 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  3.4 volts 

The dc component must not exceed 100 volts. 

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



3EJ7 

Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

The 3EJ7 us the same as the 6EJ7 exceat for the follownff items: 

Heater Characteristics and Ratings: 
Current 0  600 ± 0.(140 
Voltage ( AC or DC) at heater 

amperes = 0.600  3.4 volts 

amp 

3ER5 

High-Mu Triode 
7-PIN MINIATURE TYPE 

The 3ER5 is the same as the 6ER5 except for the 

Heater Characteristics and Ratings: 
Current 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  2.8 volts 

3FH5 

High-Mu Triode 

7-PIN MINIATLHE TYPE 

The 3E115 is the same as the 6E115 except for the follomtne items: 

Heater Characteristics and Ratings: 
Current 0  450 ± 0.030 amp 
Voltage AC or DC) at heater 

amperes - 0  450  3.0 volts 
Warm-up time ( Average)   11 sec 

RADIO CORPORATION OF AMERICA 
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3FS5 

Beam Hexode 
7-PIN MINIATURE TYPE 

The 3FS5 os the same as the 6FS5 excePt for the following items: 

Heater Characteristics and Ratings: 
Cu- rent 0  450 ± 0.030 amp 
Vol tage ( AC or DC) at heater 

emperes = 0.450  2.9 vol ts 
Wa-m-up time ( Average)   11 sec 

3GK5 

High-Mu Triode 
7- PIN MINIATURE TYPE 

The 3GX5 is the same as the 60K5 except for the following items: 

Heater Characteristics and Ratings: 
Cur rent 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  2.8 vol ts 
Warm-up time ( Average)   11 sec 

RADIO CORPORATION OF AMERICA 
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3GS8 

• 
Sharp-Cutoff Twin Pentode 

With Common Cathode, Grid No.1, and Grid No.2 

9- PIN MINIATURE TYPE 

The 3C-S8 is the same as the 4GS8148U8 except for the fol!owing 
items: 

Heate- Characteristics and Ratings: 
Curent 0  600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  3.15 volts 

3HM5/3HA5 

High-Mu Triode 
7-PIN MINIATURE TYPE 

The 3YN513HA5 Is the same as the OHN51611A5 except for the fol-
lowin? items: 

Heater Characteristics and Ratings: 
Current 0  450 t 0.030 amp 
Voltage or DC) at heater 

amperes = 0.45(1  2.7 volts 
Warm-up time ( Average)   11 sec 

3HS8 

Sharp-Cutoff Twin Pentode 
9-PIN MINIATURE TYPE 

The a-/1S8 as the lame as the 6HS8 exctpt for the following items: 

110 Heater Characte-istics and Ratings' 
Cu- rent 0  600 ± 0.040 amp 
Vo'tage ( AC or DC) at heater 

amperes = 0.600  3.15 volts 
Wa-m-up time ¡ Average)   11 sec 

• 
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3JC6 

Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

The 3JC6 ts the same as the 6JC6 except for the following items: 

Heater Characteristics and Ratings: 
Current 0  600 ± 0.040 amp 
Voltage (AC or DC) at heater 

amperes = 0.600  3.5 vol ts 
Warm-up time ( Average)   11 sec 

3JD6 

Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 

The 3J116 ts the same as the 6JD6 except for the following items: 

Heater Characteristics and Rat ings: 
Current 0  600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  3.5 vol ts 
Warm-up time (Average)   11 sec 

RADIO CORPORATION OF AMERICA 
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4AU6 

Sharp-Cutoff Pentode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The .406 is the some as the 6AU6 except for the follow,.ng items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC cr DC) at heater ampares. 

= 0.450  4.2 volts 
Warm-up time ( Average)   11 sec 

4AV6 

Twin Diode—High-Mu Triode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4AV6 is the same as the 6AV6 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater amperes 

= 0.450  4.2 volts 
Warm-us time ( Average)   11 sec 

4BC5 

Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48C5 is the same as the 68C5 except for the following items: 

Heater Cha-acteristics and Ratings (Design-Center Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater amperes 

= 0.450  4.2 volts 
Warm-up time ( Average)   11 sec 
Peak heater-catode voltage: 
Heater negative with 

respect to cathode   200 max. volts 
Heater positive with 

respect to cathode   2004 max. volts 

a The dc component must not exceed 100 volts. 
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4BC8 

Medium-Mu Twin Triode 

With Semiremote-Cutoff Characteristic 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48C8 is the some as the 68C8 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current  0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater amperes 

= 0.600  4.2 volts 
Warm-up time ( Average)   11 sec 

41318 

Medium-Mu Triode— 
Sharp-Cutoff Pentode 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 411L8 is the same as the 681,8 except for the fol lowing items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current  0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater amperes 

, 0.600  4.6 volts 

4BN6 

Beam Tube 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48116 is the same as the 68N6 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Cu ,rent  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater amperes 

= 0.450  4.2 
Warm-up time ( Average)   11 

volts 
sec 

RADIO CORPORATION OF AMERICA 
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4BCVA 

Medium-Mu Twin Triode 

• 

• 

•  

9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48Q,Als the same as the 6807.4 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.600 ± 0.040 amp 
Vol : age (AC or DC) at heater 

current . 0.500   4.2 volts 
Warm-up t me ( Average)  11 sec 

4BS8 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48S8 is the sane as the 6858 except for the following : tens: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

current = 0.600   4.5 volts 
Warm-up time (Average)  11 sec 

4BU8 

• 

• 

• 

Sharp-Cutoff Twirl Pentode 

With Common Cathode, Grid No.1, & Grid No.2 

9-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 48U8 is the same as the 6BU8exceOt for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current   0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

current = 0.450   4.2 volts 
Warm-up time (Average)  11 sec 

RADIO CORPORATION OF AMERICA 
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4BZ6 

Semiremote-Cutoff Pentode 

7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4826 is the same as the 6BZ6excePt for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current   0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater 
current = 0.450   4.2 volts 

W,rm-up time ( Average)  11 sec 

4BZ7 

• 

e 

Medium-Mu Twin Triode 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4BZ7 isthesame as the 68Z7 except forthefollowing items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

current = 0.600   4.2 volts 
Warm-up time ( Average)   11 sec 

4CB6 

e 

Sharp-Cutott Pentode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4C86 is the same as the 6CB6 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

current . 0.450   4.2 
Warm-up time ( Average)  11 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  

The dc component must not exceed 200 volts. 

Thr dc component must not exceed 100 volts. 

volts 
sec 

• 

• 
300° max. volts 

200b max. volts Aim, 

RADIO CORPORATION OF AMERICA 
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4CS6 

Pentagrid Amplifier 

• 

• 

7-PIN MINIATURE TYPE 

The 4CS6 is the same as the 6CS6 excePt frr the following 

Heater Characteristics and Ratings: 
Curen i:  0.450 ± ). C30 amp 
Voltage ( AC or DC) at heater 

anperes = 0.450   4.2 volts 
Warm-up time ( Average)   11 sec 

4CY5 

Sharp-Cutoff Tetrode 
7- PIN MINIATURE PPE 

The 4015 vs the same as the 6C)'5 except for the following items: 

Heater Characteristics and Ratings: 
Curent  0.300 t 0.020 amp 
Voltage ( AC or DC) at heater 

amperes = 0.300   4.5 volts 
Walm-up time (Average)   11 sec 

4DE6 

Sharp-Cutoff Pentode 
7-PIN MINIATURE TYPE 

The 4DE6is the same as the ODES except for the following items: 

Heater Characteristics and Ratings: 
Current  0.450 i 0.030 amp 
Voltage (AC or DC) at heater 

amperes = 0.450   4.2 volts 
Warm-up time ( Average)   11 sec 

RADIO CORPORATION OF AMERICA DATA 
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4DK6 

Sharp-Cutoff Pentode 

7- PIN MINIATURE TYPE 

The 40X6 is the same as the 6[46 except for the following items: 

Heater Characteristics and Ratings: 
Current  0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.2 volts 
W3rm-up time ( Average)   11 sec 

4DT6A 

Sharp-Cutoff Pentode 

With Two Independent Control Grids 

7- PIN MINIATURE TYPE 

The 4I9T6A is the same as the 6DT6A except for the following items: 

Hea-er Characteristics and Ratings: 
Current  0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.2 volts 
Warm-up time ( Average)   11 sec 

RADIO CORPORATION OF AMERICA 
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4EH7 

Semiremote-Cutoff Pentode 

• 

• 

9-PIN MINIATURE TYPE 
The 4E117 is the same as the 6EH7 except forthe following items: 

Heater Characteristics and Ratings: 
Current  0.450 ± 0.030 amp 
Voltage ( AC Jr DC) at heater 

amperes = 0.450  4.4 volts 

4EJ7 

• Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

The 4EJ7 to the same as the 6EJ7 except for the following item 

Heater Characteeistics and Ratings: 
Current  0.450 t 0.030 arm; 
Voltage ( AC or DC) at heater 

amperes = 0.450  4.4 volts 

4ES8 

• 

• 

• 

Variable-Mu Twin Triode 
9-PIN MINIATURE TYPE 

The 4ES8 is the same as the 6ES8 except for the following items: 

Heater Characterist;cs and Ratinas: 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  4 volts 
Warm-up time ( Average)   11 sec 

RADIO CORPORATION OF AMERICA 
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4EW6 

Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

The 4D16 Is the same as the 6EM6 except for the jJ cwt t ems: 

Heater Characteristics and Ratings: 
Current  0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater 
aRperes = 0.600  4.2 volts 

Warm-up time ( Average)   11 sec 

4GM6 

Semiremote-Cutoff Pentode 

7-PIN MINIATURE TYPE 

The 4Gt46 ts the same as the 6GM6 except for the followtng Items: 

Heater Characteristics and Ratings: 
Current  0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  4.2 volts 
Warm-up time ( Average)   11 sec 

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



4GZ5 

Power Pentode 
7—PIN MINIATURE TYPE 

The 4t;Z5 is the same as the 6GZ5 excen for the followtne items: 

Heater Characteristics and Ratings: 
Current  0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  4.0 vol ts 
Warm—up time tAverage)   11 sec 

RADIO CORPORATION OF. AMERICA 
AG> Electronic Components and Devices Harrison, N. J. 
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4HM6 

Sharp-Cutoff Peneode 

9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings: 
Current  0.4o0 ± L.030 an, 
Voltage ( AC or DC) at heater amp-

eres = 0.450   4.2 volts 
Warm-up time ( Average)   11 sec 
Peak heater-catiode voltage: 
Heater negative with respect 

to cathode   200 max. volts 
Heater positive with respect 

to cathode   200 max. volts 
Direct lnterelectrode Capacitances: 

Without With 
External External 
Shield Shield ° 

Grid No.1 to plate   0.031 0.024 pf 
Grid No.1 to cathode, grid No.3 

& internal shield, grid No.2, 
and heater   8.7 8.7 Pf 

Plate to cathode, grid No.3 6, 
internal shield, grid No.2, 
and heater   2.15 3.0 Pf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage   125 volts 
Grid No.3 ( Suppressor Grid). . Connect,d to cathode at socket 
Grid No.2 Supply Voltage   125 volts 
Cathode Resistor   56 ohms 
Plate Resistance ( Approx.) 0  156 megohm 
Transconductancr   15000 mmhos •' Plate Current  13 ma 

e Grid 4o.2 Current  3.2 ma 
Grid No.1 Voltage,(Approx.)for 

transcondurtancé (, mhos) = 100 . . -3 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode Coated Unipotential Ill> Maximum Overall Lergth   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top ( Excluding tip) 1-9/16" 1 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Dutline  See General Section 
Bulb   76-1/2 
Base   Small-Button hovel 9-Pin (JEDEC No.E9-1) 

• 
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4HM6 

Basing Designation for BOTTOM VIDA;  9FM 

Pin 1 - Cathode 
Pin 2 - Grid No.1 
Pin 3 -Cathode 
Pin 4 - Heater 
Pin 5 - Heater 
Pin 6 - No Internal 

Connection 

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

Internal 
Shield 

AMPLIFIER-- CLASS AI 

Maximum Ratings, Design—Naxtmum Values: 

PLATE VOLTAGE. . . . . . . . . . ...... 250 max. volts 
GRID No.2 ( SCREEN-GRID) SUPPLY VOLTAGE .  . 250 max. volts 
GRID No.2 VOLTAGE See Grtd-No.2 Input 

Rating Chart at front of Receiving Tube Section 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Negative-bias value  50 max. volts 

CATHODE CURRENT  25 max. ma 
GRID No.2 INPUT: 

Fo- grid-No.2 voltages up to 125 volts . 0.6 max. watt 
For grid-N0.2 voltages between 125 and 

250 volts See Grid-No.2 Input 
Rating Chart at front of Receiving Tube Section 

PLATE DISSIPATION 2  5 max. watts 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation   0.25 max. megohm 
For cathode-bias operation   1 max. megohm 

a With JEDEC shield No.315 connected to ground. 

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



4HS8 

Sharp-Cutoff Twin Pentode 
9- PIN MINIATURE TYPE 

The 411.58 n the same as the 6i1S8 except for the following items: 

He.tter Characteristics and Ratings: 
C`..irrent  0.450 ± 0.030 amp 
Voltage (AC or DC; at heater 

amperes = 0.450  4.2 volts 
Warm-up time (Average)   • 11 sec 

RADIO CORPORATION OF AMERICA 
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4HT6 

Sharp-Cutoff Pentode 

• 

• 

9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings: 
Current 0  450 t 0.030 amp 
Voltage ( AC or CC) at heater 

amperes 0.50   4.2 volts 
Warm-up time Average)   11 sec 
Peal< heater-cathode voltage: 

Heater negative with 
respect t.D cathode   200 max. volts 

Heater positive with 

e
respect to cathode   200 max. volts 

Direct Interelectrode Capacitances: 

Gr'd No.1 to ° late 

Without With 
External External 
Shteld 

0   031 0.024 Pf 
Grid No.1 to cathode, grid No.3 7. 

internal shield, grid No.2, 
and heater .   8.7 3.7 pf 

Plate to cathode, grid No.3 & 
Internal shield, grid No.2, 
and heater   2.15 3.0 pf 

Characteristics, Class AI AsiPlifier: 

Plate Supply Voltage   125 volts 
Grid No.3 ( Suppressor Grid). . Connected to cathode at socket 
Grid-No.2 Supply Voltage   125 volts 
Cathode Resistcr   56 ohms 
Plate Resistance ( Approx.) 0  143 megohm 

Tranisconductance   14000 µmhos • Plate Current  15 ma 

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

transconductance ( µmhos) = 100   -4.5 volts 
Grio-No.1 Voltage ( Approx.) for 

transconductance (µmhos) = 300   -3.5 volts 

àak Mechanical: 
Iv Operating Position   Any 

Type of Cathode  Coated Unipotential 
Maximum Overall Length   2-3/16" 
Max mum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top ( Excluding tip). 1-9,16" + 3/32" 
Diameter   0.750" to 0.875" e Dimensional Oulline   . . See General Section 
Bulb   16-1/2 
Bas ,  Small-Button Noval 9-Pin ( JEDEC No.E9-1) 

RADIO CORPORATION OF AMERICA DATA 
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4HT6 

Basing Designation for BOTTOM VIEW   9PM 

Pin 1- Cathode 
Pin 2 - Grid No.1 
Pin 3- Cathode 
Pin 4 - Heater 
Pin 5- Heater 
Pin 6- No Internal 

Connection 

Pin 7- Plate 
Pin 8- Grid No.2 
Pin 9- Grid No.3, 

Internal 
Shield 

AMPLIFIER-- Class AI 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE  
GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE . .   
GRID-No.2 VOLTAGE  See 

Rating Chart at front of Receiv 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Negative-bias value  
CATHODE CURRENT  
GRID-No.2 INPUT: 

Fo, grid-No.2 voltages up to 125 volts . . 
For grid-No.2 voltages 

oetween 125 and 250 volts  See 
Rating Chart at front of Rece iv 

PLATE DISSIPATION 

Maximum Circuit Values: 

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

a With JEDEC shield No. 315 connected to ground. 

250 max. volts 
250 max, volts 
Grid-No.2 Input 
ing Tube Section 

50 max. volts 
25 max. ma 

0.6 max. watt 

Grid-No.2 InPut 
ing Tube Section 
2  5 max. watts 

0.25 max. megohm 
1 max. megohm 

RADIO CORPORATION OF AMERICA 
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• 

4JC6 

Sharp-Cutoff Pentode 
The 4JC6 is the same a, the 6JC6 except for the for ' truing t terns: 

Heater Characteristics and Ratings 
Current  lh 0.450 ± 0.030 A 
Voltage ( AC cr DC)at0.450 A   Eh 4.5 V 
Warm-up time ( Averidge) . . .   II s 

4JD6 

Sharp-Cutoff Pentode 
The 4J06 is the same as the 6JD6 except for the following Items: 

Heater Characteristics and Ratings 
Current  I h 0. 1150 ± 0.030 A 
Voltage LAC or DC) at 0.450 A • Eh • 4.5 V 
Warm-up time (Average) . . . . I I 

4KE8 

• 

• 

• 

Medium-Mu Triode— 
Sharp-Cutoff Pentode 

The 4KE8 is the same as the 6KE8 except for the following items: 

Heater Characteristics and Ratings 

Current  ih 0.600 i 0.040 A 
Voltage ( ACorDC) at 0.600 A • Eh 4.5 V 
Warm-up time ( Average) . . . . II a 
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5AM8 

Diode—Sharp-Cutoff Pentode 
CONTROLLED HEATER WARM-UP TIME 

The 5AM8 is the same as the 6AM8A except for the followtng items, 

Heater Characteristics and Ratings 
Cur rnnt   1h 0.600 ± 0.040 A 
Vcl tage ( AC or (Y.) at 0.600 A   Eh 14.7 V 

5AN8 

Medium-Mu Triode— 
Sharp-Cutoff Pentode 

6611TROLLSHEIWER WARM—UP TIME 

The 5AN8ts the same as the 6AN8A except for the follomtng tems: 

Heater Characteristics and Ratings 
Current  lh 0.600 ± 0.040 A 
Vc) tage ( AC or DC) at 0.600 A   Eh 4.7 V 

_5AQ5 

Beam Power Tube 
CONTROLLED HEATER WARM—UP TIME 

The 5AQ5 is the some as the 6AQ5A except for the follottetng items: 

Heater Characteristics and Ratings 
Cur.( nt   1h 0.600 ± 0.040 A 
Vol tage ( AC or DC) at 0.600 A   Eh 4.7 V 

• 
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