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RCA TUBE 
HANDBOOK 
HB-3 

PHOTOSENSITIVE 

. DEVICE 

' ~ SECTION 

This Section contains data on phototubes 

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

plier types; photocells; television camera 

tubes. such as im~ige orthicons, icono-

scopes, and vidicons; and other devices 

employing photosensitive materials. 

For farther Technical Information, write 10 
Commercial Engineering, Tabe Division, 
Radio Corporation of America, Harrison, N. J. 
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~v 
DEFINITIONS 

of Photosensitive-Device Terms 

Radiant Sensitivity. The quotient of output current by in-
ident radiant power of a given wavelength, at constant 
lectrode voltages. 

adiant Intensity Sensitivity. The quotient of output current 
by incident radiant power per unit area, et constant electrode 

`ages. 

~ Cethode Radiant Sensitivity. The quotient of current leaving 

the photocathode by incident radiant power of a 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 
t'zctrode voltages. 

Cathode Lumimoue Semsitivity. The quotient of current leaving 
the photocathode by the incident luminous flux. 

Illumination Semsitivity. The quotient of output current by 
the incident illumination, at constant electrode voltages. 

Dynamic Sensitivity. 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 Imput. The quotient of the anode 
dark current by the luminous sensitivity. 

Equivalent Noise Imput. That value of incident luminous flux 
which when modulated in a stated manner produces an rms output 
current equal to the rms noise current within a specified 
bandwidth. 

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

Transit-Time Spread. The increase in width of the output pulse 
over that of the input pulse. Pulse width is measured at 50 
per cent of the pulse height. 

Pulse Riae Time. The time required for the instantaneous 
__ amplitude of the pulse to go from 10 per cent to 90 per cent 

.;f 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. 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

PHOTOMULTIPLIER TUBES 

Spectral 
Response 

Diameter
(nominal) 

in 

No. of 
Stages 

Secondary 
Emitting 
Surface 

RCA Tube Types 

5-1 1-1/2 10 Mq-Oa 7102 
1/2 9 Cs-Sb 8571 

S-4 1-1/8 9 Cs-Sb IP21, 931A, 4471, 4472, 
4473, 6328, 6472, 71 17 

S-5 1-1/8 9 Cs-Sb IP28, IP28A 
S-8 1-1/8 9 Cs-Sb IP22 
5-10 2 10 Cs-Sb 6217 

3/4 6 Be-0 7764 

10 Be-0 4460, 7767 

10 Be-0 4461 
1-1/2 10 Cs-Sb 2060, 2067, 4438, 4439, 

4440, 4441, 4441A, 6199 
10 Ee-0 2020, 2061, 2063, 6342A, 

5-11 7746, 8053 
2 10 Cs-Sb 2062, 5819, 6655A 

12 Ee-0 7850 
14 E~0 6810A, 7264 

3 10 Be-0 2064, 20646, 8054 
5 SO Ee-0 2065. 8055 

S-11b 5 14 Ee-0 7046 
5-13 2 10 Cs—Sb 6903 

5-19 1-1/2 9 Cs—Sb 7200 

3/4 10 Be-0 8644, 8645 
10 Be-0 4463, 7326 

5-20 2 12 Ee-0 4459 
14 B~0 7265 _ _ 

3 10 Be-0 4464 
5 10 E~0 4465 
2 10 Ee-0 4523 

(~l 3 10 B~0 4524 
5 10 Be-0 4525 
2 12 B~0 8575 

RADIO CORPORATION OF AMERICA PHorosENSITivE-
Electronic Components and Devices Harrison, N. J. DEVICE GU4DE 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

VACUUM AND GAS PHOTODIODES 

Spectral 
Response Single-Unit 

Twin 
Unit 

Anode-
Cathode 

Vacuum Gas Gas Vacuum 

- 1P40 ~_ 
919 1P41 
922 868 
925 918 
6570 921 

~~ 923 
927 
930 
6405/1640 
6953 

~3 9~~ 1P29 
1P39 1P37 ~..~._ 
929 4409 

S-4 934 5581 
:653 5582 
7043 55s3 

S-5 935 

~9 1P42 

IMAGE-CONVERTER TUBESd 
Spectral 
Response 

Recommended Service 

Infrared Photographic Shutter 

`~ 1 `~ 
:, 4!a 

r11 _ , 
CAMERA TUBES 

VIDICONSe

Recommended Service 
Live Space 

Tube Television Television Mi l itary 
Diameter Fi lm and and 
inches Pickup Industrial Industrial 

1/~ ~, 
4478 -46 

4488 44a~ b
4493 4500 

7038 4494 x5036
- a13a/v1 aa95 7263.b 

x572 7262A 8567e
7697 
77358 
813a 
8507 
8573 

PHorosENSlnvE- 
RADIO CORPORATION OF AMERICA DEVICE GUIDE I 
Electronic Components and Devices Harrison, N.J. 



RCA PHOTOSENSITIVE-DEVICE GUIDE 

CAMERA TUBES 
VIDICOHSe (Cont'd) 

Tube 
Diameter 

inches 

Recommended Service 

Television 
Film 

Pickup 

Live 
Television 

and 
Industrial 

Space 
Mil itary, 

and 
Industrial 

1-1/2 
8051 
8480 
8480/V1 

8480 
8521 

IMAGE ORTHICONS 

Tube 
Diameter 

inches 

Recommended Service 

Live Television Pickup Mil itary 

Color 
Black and 
White 

and 
Industrial 

3 

4415, 4416 
4415/8, 4416/89
7513h
7513/8, 4513/89
7513/L 
8092A/S 

4401V1 
4401V1/L 
5820A 
5820A/L 
7293A 
7293A/L 
7513 
7513/ L 
8092A 
8093A 
8o93A/L 

4401V1 
44C1V1/L 
7198Ab 
7629A 
7967 
8092A 

4-1/c 

44921 72958 
7295C 
73898 
73e9c 

~~~ IMAGE-INTENSIFIER ORTHICON 

Combined Image-Converter and 
Image Orthicon Sections 

Tube 
Diameter 

inches 

Recommended Service 

Extremely Low-Light Level Television Cameras 

5 4470 

a This surface is being replaced gradually by Be-0. 
b Hes extended spectral re ponse the -ulcreviole c. Maximum r -

aponse urs et about 4200 88szt toms. Thar ppPP mace spectral range, 
ec the lOcper cent points, isnfrom 2500 co 6600oangscrams. 

~ A spec cral-response S- deli gnecion has not been assigned for these bialkali 
phococach ode types. Maximum r p se c ur ac about 3850 angstroms for 

6ppp ace spectral r gg ec ch en l0 pp ce c pp 'ncs, ~a from 2600 co 
000 xt gecroms for typea8575 and from 3100r co 6100ofor types 4523, 4524, 
and 4525. 

d These types uci lize a P20 phosphor screen except type 4449A which has a 
P11 pho eph or screen. 

RADlO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

8 Variants of each vidicon type having fiber-optics {ac eplaces, reticles, 
and/or radiation-resistant fec epl aces can often be supplied co meet the 
needs of specific applications. 

f Flu ggedi zed type. 

9 Types 4415/5, 4416/S are available as a trio having matched characteristic s. 
The 4413/S's are for u e in the red end green chew els end the 4416/S i 
Lor use n the blue channel. Types 7513/5, 4513/S are also av a'lable e 
set of three cubes having etched characteri acics. Typ s 7513/5 are 

for the red end green channels and type 4513/5 for the blue. 
h A rr io f these cubes having matched charac ceriscics is available as three 

type 7513/5. 

~ For the luminance channel rn 4-tube color cameras. 

Pl+orosENSlnvE- RADIO CORPORATION OF AMERICA 
DEVICE GUIDE 2 Electronic Components and Devices Harrison, N. 1. 



PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

GENERAL CONSIDERATIONS 

The range of luminous-sensitivity l imits given fora phototube 
on the data sheets of this Section is that which the tube wi l l 
display when operated under low-current cond(tion s. 

If the tube is to be operated under conditions 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 conditions is 
dependent upon the tube type, as fol lows: 

.!~ 

I. Single-Unit end Twin Phototubee 

a. Bas TyDae: For high-current operation, and particularly 

in appl ications in which the type is subjected to these 
higher values continuously, a drop in sensitivity below 

the values forlow-current operation may be ezp ected, the 
extent of the drop being affected by the severity of the 
operating conditions. After a period of idleness, a gas 
phototube usual ly recovers most of its initi al sensitivity. 

b. Vecuuw Types: Unl ike gas phototubes, this class of photo-
tubes shows negl igible drop in sensitivity values for 

different degrees of i l lumination and over long periods of 

use. The output current of a vacuum phototube is a l inear 

function of the exciting i l lumination under normal oper-

ating conditions. The frequency response is flat up to 
frequencies at which transit-time effects become the l imit-

ing factor. 

2. Nul4iDllar Phototubee 

Although RCA Multipl ier Phototubes are vacuum types, a 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 severity of 
the operating conditions to which the tube is subjected. 
After aperiod of idleness, the multiplier phototube usual ly 
recovers asubst antia(, pe rcent age of this loss of sensitivity. 

Multiplier-phototube-sensitivity values are dependent on the 
respective ampl ification of each dynode stage. Hence, Iarge 
variations insensitivity can be expected between individual 
tubes of a given type. The overal l ampl ification of a mul-
tipl ier phototube is equal to the average ampl ification per 
stage raised to the nth power, where n is the number of stages. 
Thus, very smal l variations in ampl if icat ion per stage produce 
very large changes in overal l tube ampl ification. 

Fiec ause these overal l changes are very large, it is advis-
able for designers to provide adequate adjustment of the 
supply voltage per stage so as to be able to adjust the 
ampl ification of individual tubes to the desired design 
value. It is suggested that an overal l voltage-adjustment 

(continued on next page) 
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PHOTOTUB A pENSITIViTY 

SENSITIVITY MEASUREMENTS 

range of at least 2 to I be provided. When the output Cur-

rent can be control led by change in the i l lumination of the 

photocathode of the multipl ier phototube, the required range 

of adjustment in the vcltage per stage can be reduced. 

SENSITIVITY MEASUREMENTS 

The luminous-sensitivity values shown onthe data pages of this 

Section are measured according to the fol lowing procedures: 

I. Singls-Unit and Twin Phototubee 

e. Ga• TyPsa: The l ight source consists of a tungsten lamp 
operating at a fi lament color temperature of 2870oK. For 
the 0-cycle measurements, a l ight input of 0.1 lumen is 

used, unless otherwise specified. For the 5000- and 10000 
cycle measurements, the l ight input is var led sinusoidal ly 

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

of twice the mean. For al l measurements, ado 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 negl igible. 

b. Yacuu■ Typea: The I fight source consists of a tungsten lamp 

operating aR a fi lament color temperature of 2870oK. A 
steady l ight input of 0. 1 lumen is used, unless otherwise 
specified, together with ado anode-supply voltage of 250 
volts and a I-megohm load resistor. 

2. Multiplier Phototubee 

The l ight source consists of a tungsten lamp operat ing at a 
fi lament color temperature of 2870°K, A T ight 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 ou+l ine. The load 

resistor has a value of 0.01 megohm. The appl ied voltages 
are specified on the indlviduai data sheets. 

SEPT. 1. 1950 TUBE DEPARTMENT PHOTOTUBE SEN. h 
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SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S —I RESPONSE 
=~ FOR EQUAL. VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I I I I I I I I I I I I I I I I Id I I i 1 l l l l l l l l

R
E
L
A
T
I
V
E
 
S
E
N
S
I
T
I
V
I
T
Y
 

140 

IZo 

100 

ao 

60 

40 

20 

0 

I 

I 

F R VALUE OF RADIANT SENSITIVITY 
IPµA/µWATT AT 100—UNIT POINT R
SEE DATA SHEET FOR SPECIFIC TYPE. 

~. 

I 

--~ RANGE OF 
MAXIMUM VALUE 

k 
1 

I 

I 

E 

I 

i 
I 
I 
F 
i
I 

J 

3000 5000 7000 9000 
WAVELENGTH —ANGSTROMS 

~ I I 1 1 I I I _ 

O 
D:J J  W W J ~W 

7~ O m ~ i K Z¢ 

11000 

EL(CTRON TUBE DIVISION 92GM-6056R6 
RADW CORPO" JON OF AMERIU, HARRISON, NEW JERSEY 



SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-3 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE OF RADIANT SENSITIVITY 
(IE~A/IE~WATT) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-4 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I I I I I I I I I I I I I I I I I I I I f l t l l l l l

FOR VALUE OF RADIANT SENSITIVITY 
(µA/µWATT) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-4 RESPONSE 

RADIANT FLUX FROM TUNGSTEN SOURCE AT 2870' K 
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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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SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-8 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I I I I I I I I I I I I I I I I I I I I J I I I I I I
- 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-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- 10 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 
PHOTOSENSITIVE DEVICE HAVING S-11 RESPONSE 

For Equal Values of Radiant Power at All Wavelengths 
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Response S-12 

SPECTRAL-SENSITIVITY CHARACTERISTIC OF 
PHOTOSENSITIVE DEVICE HAVING S-12 RESPONSE 

for Equal Values of Radiant Power at All Wavelengths `-

IJ l l l l l l l l l l l l l l l l l l l l l l l l l l

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-13 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I l l l l l l l l l l l l l l l l l l l l l l l l l l l .
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-14 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTH~1" 
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FOR VALUE OF RADIANT INTENSITY SEN-
SITIVITY OR RADIANT SENSITIVITY AT-
100-UNIT POINTS SEE DATA FOR SPECIF-
IC TYPE. 
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TENTATIVE SPECTRAL-SENSITIVITY 
CHARACTERISTIC OF PHOTOCONDUCTIVE CELL 

HAVING S-15 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I

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

S-17 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT AlL WAVELENGTHS 

■ 

J I I I I I I I I I I I f l l J l l i l J l 1 1 1 1 1 J 
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-17 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE OF RADIANT SENSITIVITY 
(uA/u WATT) AT 100—UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 
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Response $-18 

SPECTRAL-SENSITIVITY CHARACTERISTIC OF 

PHOTOSENSITIVE DEVICE HAVING S-18 RESPONSE 
For Equal Values of Radiant Power at All Wavelengths 
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FOR VALUE OF RADIANT SENSITIVITY 
(µA/µWATTS) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE 
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TENTATIVE SPECTRAL -SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S-19 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I I I I I I I I I I I I L I I I I I I I I I I I I 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 `/ 

I I I I I I I I I I I i l l l i l l l 1 1 1 1 1 1 1 

FOR VALUE OF RADIANT SENSITIVITY 
AT 100- UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 

RANGE OF 
MAXIMUM VALUE 

R
E

L
A

T
IV

E
 

S
E

N
S

IT
IV

IT
Y

 

100 

80 

60 

40 

20 

0 

',

3000 5000 7000 9000 
WAVELENGTH- ANGSTROMS 

11000 

~WW W W OJ ~O 
FJ J  O W J O 4 W JOO J K W WZK 
>> > m !7 Y K _ 

ELECTRON TUBE DIVISION 
RADIO CORPOMiION Of AMERIG, NARRISON, NFW IERSEY 

92C M - 9779 



TENTATIVE SPECTRAL-5ENSlTIVITY 
CHARACTERISTIC OF PHOTOSENSITIVE DEVICE 

HAVING 5-21 RESPONSE 

TOR EQUAL VALUES OF RADIANT POWER AT ALL WAVELENGTHS 
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SPECTRAL CHARACTERISTIC OF HUMAN EYE d~ 
OF TUNGSTEN LAMP AT COLOR TEMPERATURE 

OF 2870 'K 
EYE CURVE IS ON BASIS OF EQUAL VALUES OF 

RADIANT FLUX 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 
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A: SPECTRAL CHARACTERISTIC OF LIGHT SOURCE -

AT COLOR TEMPERATURE OF 2870'K _ 

B: SPECe RAL CHARACTERISTIC OF LIGHT FROM -
2870 K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING N4 5113 POLISHED TOI/2 STOCK -
THICKNESS) _ 
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SPECTRAL CHARACTERISTIC OF 2870aK LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING 
THROUGH INDICATED RED—INFRARED FILTER ~' 

='S~"' M""' •"'  CURVE A • SPECT RAL •CHARACTERISTIC OF LIGHT 
 T • SOURCE AT COLOR TEMPERATURE Of 

 _ ~:: 2870' K 

CURVE 8~ SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870'K SOURCE AFTER PASSING 
THROUGH RED—INFRARED FILTER (COM—
BINATION OF CORNING, GLASS CODE N~ 

S 3482 AND N~5850 FILTERS) 
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__.--. SPECTRAL CHARACTERISTIC OF 2870°  K LIGHT 
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 B:SPECTRAL CHARACTERISTIC OF RADIATION FROM 

2870" K SOURCE AFTER PASSING THROUGH 
INFRARED FILTER (CORNING N' 2540). 
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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 FILTER 

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 RED FILTER 
(CORNING NY 2418). 
DASHED PORTION IS EXTRAPOLATED. 
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Spectral Energy Distribution 

SPECTRAL ENERGY DISTRIBUTION OF 2570° K LIGHT 

SOURCE AFTER PASSING THROUGH INDICATED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO I/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 
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~ FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 
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_ ANODE -SUPPLY VOLTS = 90 
_ VOLTAGE DROP IN LOAD =VERY SMALL 

CAPACITANCE EFFECTS - MADE NEGLIGIBLE 

_ CURVF~ A~ PHOTOTUBE HAVING S-I OR 
_ S-3 RESPONSE 
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RCA TypeIl Spectral Response 

FOR EQUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/2"x3/8"•0.02 

DARK CURRENT (M CROAMPERESI.0.02 
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RCA Type L~Spectral Response 

fOR EQUAL VALUES OF INCIDENT RADIANT POWER 
AT ALL WAVELENGTHS. 
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~~z~ 
PhotomultiplierTnbe 

'~ 9-Stage, Side-On Type 
Having S-4 Spectral Response 

.^ 

.^~. 

/'~ 
Socket  

Magnetic Shield  

Operating Position  

Weight (Approx.) 

.••~ ABSOLUTE-MAXIMUM RATINGS 

DC or Peak AC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.9   250 max. V 

Between consecutive dynodes   250 max. V 

~ Between dynode No.l and cathode 250 max. V 

Average Anode Currentf   0.1 max, mA 

Amhient Temperature9   +75 max. ° C 

GENERAL 

Spectral Response   S-4 

Wavelength of Maximum Response. . 4000 ± 500 angstroms 

Cathode, Opaque   Cesium-Antimony 

Minimum projected length°   0.94 in (2.4 cm) 

Minimum projected width°   0.31 in (0.8 cm) 

Window   Lime Glass (Corningb No.0080), 
or equivalent 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface  Cesium-Antimony 

Structure. . . Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (ApproxJ: 

Anode to dynode No.9 4  4 pF 

Anode to all other electrodes 6  0 pF 

Maximum Overall Length 3  68 in (9.3 cm) 

Seated Length   .3.12 in (7.9 cm) 

Maximum Diameter 1  31 in (3.3 cm) 
Bulb   T9 

Base . . Small-Shell Submagnal 11 Pin, (JEDEC Group 2, 
No.Bll-88), Non-hygroscopic 

Amphenol~ No.78S11T, or equivalent 

Millend No.80801B, or equivalent 

Any 

1   6 oz 

~~U U 
Electronic 
Components 

DATA 1 
8-69 



1 P21 
—►CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (E) across a volt-
age divider providing 1110 of E between cathode and dy-
node No.l; 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) 
Min. Typical Max. 

Anode Sensitivity: 

Radianth at 4000 
angstroms   — 1.2x105 — A/W -,~,,.. 

Luminous I 
(2870 K)   40 120 800 A/lm 

Cathode Sensitivity: 

Radiantk at 4000 
angstroms   — 0.04 — A/W 

Lumi~ousm 5 5 
L 

(2870 K)   2x10- 4x10- — A/lm 

Quantum Efficiency 
at 3800 angstroms — 13 — % 

Current Amplifica-
tion   — 3x106 —

Anode Dark 
Current"   — 1x10

-g 
1x10 A 

Equivalent Anode 
Darkurrent J 5x10-11 5x10-10 lm 
Input   1 _ 4.8x10-14p 4.8x10-13p W 

Equivalent Noise l( 6.7x10-13 — lm 
Input4   ! _ —

t 6.4x10-16r W

Anode-Pulse Rise 9 Time at 1250 V   — 1.6x10- — s 
Electron Transit 
Timer at 1250 V   — 1.6x10-$ — a 

° On plane perpendicular to the indicated direction of in-
cident light and passing through the major axis of the tube. 

b Made by Corning Glass Works, Corning, NY 14830. 

c Made by Amphenol Electronics Corporation, 1830 South 
54th Avenue, Chicago 50, IL 60650. 

d Made by James Millen Manufacturing Company, 150 Ex-
change Street. Malden, MA 02148. 

f Averaged over any interval of 30 seconds maximum. 

—i Indicates a change. 
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Tube operation at room temperature or below is recom-
mended. 

This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 10361umena 
per watt. 

Under the following conditiona: The light source is a 
tungsten-filament lamp having slime-glass envelope. It 
is operated at a color temperature of 2870°  K and a light 
input of 10 microlumens is used. 

This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 10361umens 
per watt. 

Under the following conditiona: The light source is a 
tungsten-filament lamp having slime-glass envelope. It 
is operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 100 volts are applied be-
tween cathode and all other electrodes connected as 
anode. 

At a tube temperature of 22° C. With supply voltage ad-

justed to give a luminous sensitivity of 20 amperes per 

lumen. Dark current caused by thermionic emission may 
be reduced by use of a refrigerant. 

At 4000 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 
1036 lumens per watt. 

Under the following conditions: Tube temperature 22°  C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a 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. 

At 4000 angstroms. This value is calculated from the 
ENI value in lumens using a conversion factor of 1036 
lumens per watt. 

Measured between 10 per cent and 90 per cent of maxi-
mum anode-pulse height. This anode-pulse rise time is 
primarily a function of transit time variation and is mea-
sured under conditiona with the incident light fully il-
luminating the photocathode. 
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1P21 
t The electron transit time ie the time interval between the 

arrival of a delta function light pulse at the entrance 
wiaaow of the tube and the time at which 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. 

DIMENSIONAL OUTLINE 

I .IB MAX. 
DIA. 

BT98 ~ 

PHOTO-
CATHODE 

— 31 MIN. 

94 MIN. --?~~ 3.12 
MAX. 

BASE 
JEDEC No. BII-88 

.~ 

DIRECTION OF 
INCIDENT 

RADIATION 

1.31 MAX. 
DIA. 

1.94 
t.09 

PIN No.1 

3.68 

MAX. 

PHOTO-
CATHODE(SEE 

DETAIL A) 

92CM-6264Rq 
~~. 

CY, of bulb will not deviate more than 2°  in any direction from 
the perpendicular erected at center of bottom of base. 

Dimensions ere in inches unless otherwise stated. Dimen-
sions tabulated below are in millimeters. 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

.09 2.3 .31 7.9 1.31 33.2 
.190 4.8 .402 10.2 1.94 49.2 
.250 6.3 .94 23.8 3.12 79.2 
.270 6.8 1.18 29.9 3.68 93.4 
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1 P21 
DETAIL A (Top View) 

.~+ 
PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

~~ 

/~. 

DIRECTION OF 
INCIDENT 
RADIATION 

TERMINAL DIAGRAM (Bottom View) 

~Y6 
DYS© O ODY7 

Dy4O O DYB 

DY3© _ ODY9 

Pin 1: Dynode No.l 

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 

92C6-8679R2 

Pin 7: Dynode No.7 

Pin 8: Dynode No.B 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Photocathode 
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1 P21 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

RI 

R2 

Rg 

Rq 

RS 

R6 

RT 

Rg 

Rg 

RIO 

I 

LOAD 
CONNECTION 

PHOTO-
MULTIPLIER 

92CS-11382R1 

R1 through R10 = 20,000 to 1,000,000 ohms 
Note 1: Adjustable between approximately 500 and 1`L50 
volts. 
Note 2: Capacitors C1~ through C3~ should be connected at 
tube socket for optimum high-frequency performance. 

Leads to all capacitors should be as short as possible to 

minimize inductance effects. 

The capacitor values will depend upon the shape and 
the amplitude of the anode-current pulse, and the time 
duration of the pulse, or train of pulses. When the out-
put pulse is assumed to be rectangular in shape, the 
following formula applies: 

1't 

C = 100 V 

where C is in farads 
i is the amplitude of anode current in amperes 
V is the voltage across the capacitor in volts 

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to-final dynode ca-
pacitor. The factor 100 is used to limit the voltage 
change across the capacitor to 1% maximum during a 
pulse. Capacitor values for preceding stages should 

4 

'~, 
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1P21 
take into account the smaller values of dynode cur-
rents in these stages. Conservatively, a factor of 

/'approximately 2 per stage is used. Capacitors are not 
required across those dynode stages where the dynode 
current is less than 1/ 10 of the current through the 
voltage-divider network. 

For other shaped pulses or for a train of pulses, the
total charge q should be substituted for (i't) and the 
fullowing formula applies: 

C = 100 
V 

where q =,ri(t) dt coulombs 

~ YPICAL ANODE CHARACTERISTICS 

VOLTS /STAGE •100 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT 4 

COLOR TEMPERATURE OF 2870°K. 
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1P21 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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1 P21 
TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ALONG TUBE LENGTH 

.-..  

,"t 

SPOT SIZE : 1 MM DIA, APPROX. 
VARIATIONS CAUSED BY NTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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0 S 0 IS 20 25 30 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE-MILLIMETERS g2C5-766382 

TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT S ZE : MM 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-
TIES HAVE BEEN 

IGNORED. 

0 2 4 6 8 10 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT -MILLIMETERS 92CS-766782 
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1P21 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS 
ROTATED WITH RESPECT TO FIXED LIGHT BEAM 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE •CONSTANT 
2ER0-DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL. 

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AXIS. 

ROTATIONAL POS TION TOP VIEW CLOCKWISE (-
ROTATIONAL POSITION TOP VIEW COUNTERCLOCKWISE (+) 
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TYPICAL_CHARACTERISTIC OF OUTPUT CURRENT AS_A 
FUNCTION OF DYNODE-N O. 6 VOLTS 

ANODE SUPPLY VOLTS IE)=1000 
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE=100 
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1P21 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF SIMULTANEOUS MODULATION OF 

~.,, DYNODES N0. 5 AND NO. 6 

~~ 

s~ 

,r 

ANODE —TO —DYNODE 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.S AND No.6 DURING MODULATION, 
ANODE IS AT GROUND POTENTIAL. 
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1P21 
SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

SUPPLY 
E BETWEEN 
SUCCEEDING 
No.9 

VOLTAGE 

AND ANODE. 

IEI ACROSS 
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DYNODE 

AND 
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1P21 
TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE IE) ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/10 
OF E PER STAGE. 

LIGHT SOURCE IS A,TUNGSTEN-FILAMENT LAMP OPERATED 4T 4 
COLOR TEMPERATURE OF 2870°K. 

TUBE TEMPERATURE=22°C 
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1P21 
TYPICAL EFFECT OF MAGNETIC FIELD ON 
ANODE CURRENT 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE No. l ; Il10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE 
No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TUBE BASE_ 
TUBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLUX DIRECTION IS CHANGED. 
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...momo~~u  .u...   

  E = 1000 V  

O 
-60 -40 -20 O 20 40 

MAGNETIC FIELD INTENSITY (H)—OERSTEDS 
BLS-3001 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

60 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
I/10 OF E BETWEEN CATHODE AND DYNODE No.l; I/b OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E 
BETWEEN DYNODE No.9 AND ANODE. 

PHOTOCATHODE S FULLY ILLUMINATED. 
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R 

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

Especially Useful in Colorimetric and Spectroscopic Appl i-
cations. High Sensitivity to Green-and-Blue Rich Light 

General: 

Spectral Response S-8 
Wavelength of Maximum Response 3650 ± 500 angstroms 
Cathode, Opaque  Cesium-Bismuth 
Minimum projected lengths  15/16" 
Minimum projected widths   5/16" 

Window  Lime Glassb 
Dynode Material  Cesium-Antimony 
Girect Interelectrode Capacitances (Approx.): 
Anode to dynode No.9   4.4 pf 
Anode to al3 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" t 3/32" 

Maximum Diameter   1-5/26" 
Operating Position  Any 
Weight (Approx.l   1.6 oz 
Bulb   T9 
Socket  Amphenol° No.78S11T, arequivalenf 
Magnetic Shield. Perfection Mica Co.dNo.P-101-2, orequivaTent 
Base   Small-Shell Submagnal 11-Pin (JEDEC Group~,2, 

No. 611-881, Non-hygroscopic 
Basing Designation for BOTTOM VIEW  111 

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

DYg 
DYg©  O O DY7 

DYq 
Q 

O DYa 

DY3© QDYg 

DYp 

DYI K 
DIRECTION OF INCIDENT 

RADIATION 

Maximum Ratings, A6soLute—Maximum Values: 

Supply Voltage Between Anode and 
Cathode (DC or Peak AC)  1250 max. vo}is 

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

Supply Voltage Between Consecutive 
Dynodes (DC or Peak AC)  250 max. vofits 

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

Average Anode Currents   1 max. rir~``" 
Ambient Temperature  50 max. oC 

f Inoicat es a cnanY}~,:' 

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

DATA: 
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Charac{eristics Range Values: 

Under conditions with supply voltage (E) across a 

voltage divider providing I/10 of E between cathode" 

and dynode No. l; I/ 10 of E fo reach succeeding dynode 

st age; .and I/10 of E between dynode. No.9 and anod e 
With E = 1000 volts (Except as noted) 

Min. Tyq. Max. 

Sensitivity: 

Radiant, at 3650 angstroms. - 750 - a/w 
Cathode radiant, 

at 3650 angstroms   - 2.3x10-3 - a/w 
Luminous, at 0 cpsf 0  115 1 16 a/lm 
Cathode luminous9 1  5x10_6 3x10-6 - a/lm 

Current Ampl ification  - 3.3x105 -
tquivalent Anode-Dark- Current 

Input ata luminous sensi-
tivity of 0.4 a/lmh~~ - 7.5x10-9 3.75x10-~ lm 

Equivalent Noise Inputk. - 7.5x10-12 - lm 
With E = 750 volts (Except as noted) 

Min. Tye. Max. - -
Sensitivity: 

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

at 3650 angstroms  - 2.3x10-3 - a/w 
Luminous, at 0 cpsf 0  016 0.145 1.85 a/lm 
Cathode luminous9 1  5x10-6 3x10-6 - a/lm 

Current Ampl ification  - 4.8x104 -

a 
On plane perpendicular to the indicated direction of Incident l ight 
and passing to ro ugh the major axis of the IUDe. 

b Corning No. 0080, Corning Glass Works, Corning, New York, or equival ens[. 
~ Made by Amphenol El ectronics Corporation, 1830 South Suth Avenue, 

Chicago Su, Ills not s 
d 

Made by Magnetic Shm eLO Division, Perfection Mica Co., 1829 Civic Opera 
Bldg., 20 No fth Wacker Drive, Chicago 6, I ll inois. 

e Averaged -over any interval of 30 seconds maximum. 

f Under the following conditions: Thel ight source is a tungsten-filament 
lamp having sl ime-glass envelope. It is operated at acolor temperature 
of 28700 K and a l ight 'i np ut of 10 microl um ens i used. 

9 Under the following conditions: Thel ight source is stung st en-filament 
lamp hav i_ny al img-glass velop e. It is pestetl at a for temperature 
of 2a lOn K. Tne value ofn l igh[ flux 15 0.01 lumen and 100 y0l't5 aff 

h 
applied between cathode and all other electrodes co nnectetl as anode. 
AL a tube tempera[u re o[ 25°. C. Dark current may be reduced by use of 
a refrigerant. 

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

N Under the following conditions °Suppl yvoltage (E) is ~as shown, 25oC 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second, tungsten-l ight source at a color Yemperatu re of 
29700 K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
"o n" periotl of the pulse is equal' to the "aff' period. 

+ Indicates a change. 
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IP22 
MULTIPLIER PHOTOTUBE 

T9 BULB-~ 

PHOTO-
CATHODE 

15/16 MIN. 

SMALL-SHELL 
SUBMAGNAL 
I I-PIN BASE 

JEOEC GROUP 2, 
N° BI I-8B 

-Hr 

DIRECTION OF 
INCIDENT 
RADIATION 

I~y MAX. 
DIA. 

- 5/16 MIN. 

i 
3 

I/Bw 

MAX. 

I I ~'I6'

t 3l32 

3 116 
MAX. 

IS/16 MAX. 
DIA. 

PIN N~ 1 

PHOTO-
CATHODE(SEE 

DETAIL A) 

92CM-6264R7 

6-59 ELECTRON TUBE DIVISION 
RAOiO CORPORAiiON OE AMERICA. HAP Ri50N, NEW IERSEY 

CE-6264R7 



I P22 
MULTIPLIER PHOTOTUBE 

DETAIL A 

DY9 

ANODE 

.270~~ 

SNIE LD 

BULB 

4 
DIRECTION OF 

LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

92CS-8674RI 

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 I I AND THE PLANE OF THE GRILL WILL NOT 

EXCEED 6°. 

6-59 ELECTRON TUBE DIVISION 
RAulO CORPORATION OF AA•ERiCA, HAR9i50N. NEW IE R SEY 

CE-8674 R1 



1P22 

TYPICAL ANODE CHARACTERISTICS 
VOLTS/STAGE = 100 
LIGHT SOURCE IS ATUNGSTEN—FILAMENT 
LAMP OPERATED AT COLOR TEMPERA—
TURE OF 2870" K. 
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1P22 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/10 OF E 

BETWEEN CATHODE AND DYNODE No.l; I/10 OF E FOR EACH SUC—
CEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE No.9 
AND ANODE. 
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I P22 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES EOUAL VOLTS PER STAGE. 

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

DASHED PORTION IND CATES INSTABILITY. 
TUBE TEMPERATURE = 25' C 

2 4 6 8 2 4 6 B 2 4 6 B 1 2 4 6 8 
0.01 0 I 0 100 

LUMINOUS SENSITIVITY-AMPERES~LUMEN 

92 CS - 9680 

ELECTRON TUBE DIVISION 
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1P28 
Photomultiplier Tube 

i"r. 9-STAGE, SIDE-ON TYPE S-5 RESPONSE 

For Detection and Measurement of 
Ultraviolet and Visible Radiation 

i~ 

7 

r~ 

GENERAL 

Spectral Response   S-5 
Wavelength of Maximum Response  3400 ± 500 angstroms 
Cathode, Opaque   Cs-Sb 

Minimum projected lengths   15/16 inch 
Minimum projected widths  5/16 inch 

Window  Ultraviolet-Transmitting Glassb 
Index of refraction at 5893 angstroms 1 47 « 

Dynodes 
Substrate   Ni « 
Secondary-emitting surface  Cs-Sb 
Structure   Circular Cage 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No  9 4  4 pF 
Anode to all other electrodes 6  0 pF 

Maximum Overall Length  3-1 1)16 inch 
Maximum Seated Length   3-I/8 inch 
Length from Base Seat to Center of 
Useful Cathode Area  I-15/16 ± 3/32 inch 

Maximum Diameter  I-5/16 inch 
Operating Position  Any 
Weight (Approx  )  1 6 oz 
Envelope JEDEC T9 
Base  Small-Shell Submagnal I I-Pin, 

(JEDEC Group 2, No. 81 1-88), Non-hygroscopic 
Socket Amphenol° No.78SI IT, or equivalent 
Magnetic Shield Millend Part No.80801B, or equivalent« 

TERMINAL DIAGRAM (Bottom View) 

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

DYI 
DIRECTION OF INCIDENT 

RADIATION 

« In dicaces a change. 

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

onrn i 
4-66 



1P2$ 

ABSOLUTE-MAXIMUM VALUES 
DC or Peak AC Supply Voltage 

1250 V 
250 V 
250 V 
250 V 
0.5 mA 
75 °C 

CHARACTERISTICS RANGE VALUES 
Under conditions with do supply voltage fEl across a voltage 
divider providing I/10 of E between Cathode and dynode No. 1, 
I/10 of E for each succeeding dynode stage, and I/10 of E be—
tween dynode No.9 and anode. 

With E = 1000 V (Except as noted) 

Sensitivity 
~>>di=nt,9 at 300 
,;:ng=trc^^;. 

.=°F~od~ radiant,h at 
-

_ 
-strorls . 

C :~_F^: .;^ir_. _k . 
Quant.- - 
at 

Current Ampl ification . 
Equivalent Anode-Dark-
Current Input"  

Anode Dark Current 
at 20 A/lmm,n 

Equivalent Noise InputQ 

Anode-Pulse Rise Timer. 
Electron Transit Times. 

Min Typ Max 

- 1 .2x 105

- 0.05 
17.5 l00 

I x 10-5 4 x 10-5

A/W 

- A/W 
500 A/lm 
- A/lm 

19 
- 2.5 x 106 -

~ - 2.5 x 10-IOm 1 .25 x 10-9m lm 
t- 2 x 10-13p I x 10-12p W 

- 5 x 10-9 2.5 x 10-6 A 
f _ 7.5x 10-13 _ lm 
l 6x 10-16p W

- I .9 x 10-9 - s 
- I .7 x 10-6 - s 

a On plane perpendicular to ibe ind icaced direction o£ incident light 
and passrng through the majo airs of the cube. 

b Corning No. 9741, Corning Glass Works, Corning, New York, o equivalen c. 
° Made by Amphenol Electronics Corporation, 1830 South 54th Avenge, 

Chicago 50, Illinois. 
d Made by James Millen Manufacturing Company, ISO Exchange Scree c, 

Malden 48, Mass. 
e Averaged over any in cerval of 30 seconds mazrmum. 
f Tube ope ra cion at room temperature or below is recommended. 
9 This value i calcu la cad from the cypi cal luminous sensitivity raving 

using a con versr on fat mr of 1252 lumens per watt. 
h This value i calculated from the typical cathode luminous sensitivity 
racing u in gsa con ve sr on £actor of 1252 lumens per watt. 

J Under the follow ing condi tion s: The light s a can gs ten-filament 
lamp Having lime-glass a velope. Ic i operated ac a c for cempera-
cure of 2870°K and a ligh cninput of 10 mrcrolumens is used. 

k Under the following con di tions: The li ghc s a can gs tan-fila menc 
lamp having a lime-glass envelope IC is operated t a color cempera-
cure of 2870°K. The v lue of light flux is 0.01 lumen and 100 volts 
are applied be cwe en ca ch ode and all other electrodes connected as anode. 

~Indicaces a change. 

°0.1 
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1P28 

m Ac a tube to mperacu re of 22°C d with supply vol ca ge (E) adj usced co 
luminous s icivity of 20 amperes per lumen. Dark current may 

~e"~eaacea by u eof a refrigerant. 

n Eo ~ 'gna l-co-noise ati o, operation with a supply voltage (E) 
belowal000m volts is mended. 

p At 3400 an gs croms. Th ism value alto laced from the racing in lumen 
ing a version fat cor of 1252 lumens /wat c. 

q Under the°following conditions: Supply v lca ge (E) i a shown, 22°C 
cube temperature, ex tern aggl shield c netted to cathode, bandwidth lcyc le 
Pe 

to rru°tad 
tengsl 

ow-ludio fre 
rte°ac a c for temperature of 2870°K 

p a s a qu yy to produce 'ncidenc radiation 
pulses al ce rnating between zero ndnche value stated. The "on" period 

r of the pulse is equal co the "o Cf" period. 

Measured between 10 per cent and 90 per cent of m node-pulse 
heigh c. This anode-pulse r e time is primarily a fun cc on of cr ansit 
time v "ation and i red u der con di dons with the incident light 
fully illumina cing Ghee pho cocach ode. 

s The electron transit time is the time interval between the a val of 
a delta funcci on light pulse ac the en Gran ce window of ehe rcu be and 
the time at which the utpuc pulse ac the anode terminal aches peak 
mplitude. Th transit time ed under conditions with the 

r ncrdenc li ghc fully illumrna cing the sphotoceth ode. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

RI 

R2 

R3 

Rq 

RS 

R5 

R~ 

Rg 

Rg 

RIO 

LOAD 
CONNECTION 

~ PHOTO-
MULTIPLIER 

92CS- 11382 RI 

R1 through R10 = 20.000 to 1,000,000 ohms 

Note I : Adjustable between approximately 500 and 1250 
volts. 

Note 2: Capacitors C1 through C3 should be coa acted at 
tube socket for optimum high-frequency performance. 

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

is shown at the front of this section 

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

DIMENSIONAL OUTLINE 

--,a 13/16 MAX. 
DIA. 

BT9B ~ 

PHOTO-
CATHODE 

—`'/I6 MIN. 

i 
15/16 MIN. -~~- 3 1/e 

BASE 
JEDEC No. BII-8B 

I S/16 MAX. 
DIA. 

DIRECTION OF 
INCIDENT 

RADIATION 

MAX. 

1 15/ 16 

t 3/ 32 

PIN No.1 

311
16 

MAX. 

PHOTO-
CATHODE(SEE 

DETAIL A) 

92CM-6264R9 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at center of 
bottom of base. 

V 

~d 

~./ 

DATA z RADIO CORPORATION OF AMERICA 
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1P28 

DETAIL A 

DIRECTION OF 
INCIDENT 
RADIATION 

DIMENSIONS IN INCHES 

PHOTO—
CATHODE 

REGION OF 
BEST COLLECTION 

92C6-6674R2 

Equivalent-Noise-Input Characteristic 

VOLTS/STAGE •100 BANDWIDTH: IHz 
LIGHT SOURCE ~ TUNGSTEN, AT 2870•K 
AT 90 Hi TO PRODUCE PULSES ALTERNATING 
BETWEEN ZERO AND FLUX VALUE SHOWN 
ANY GIVEN TUBE TEMPERATURE; 'ON"PERIOD 
OF PULSE EQUAL TO DOFF" PERIOD; 
SIGNAL CURRENT •RMS NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE 
TO ANODE VOLTS • — 000 

INTERRUPTED 

RMS 

FOR 
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1P28 

Typical Anode Characteristics 

VOLTS/STAGE=100 
LIGHT SOURCE ISATUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2970°K. 

u 

O -~~ —.O 
n ~a —v 

I 

~`

1 MJ _  N 

t 

J7 

N ~ r'1 N 
ANODE MILLIAMPERES 

r 

N ed
2 

  W 
  O 

O 
  2 
  Y 
 V  O

= r m 

W 

O 

Q 

2 
O W 
OW ~; 

F 
W 
m 

N 

J 

~~ 

92CN-86l2R{ 

~nTn 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



1P28 

Typical Sensitivity and Current 
Amplification Charac~eristics 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE Ne.l; I/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE 
Nag AND ANODE 
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1P28 

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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Typical Time-Resolution Characteristics 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
I/10 OF E BETWEEN CATHODE AND DYNODE No.l; I/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E BE-
TWEEN DYNODE No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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Typical Variation of Sensitivity as Tube is 
Rotated with Respect to Fixed Light Beam 

'~ 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE=CONSTANT 
ZERO-DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL., 

TUBE MOUNTED VERT CALLY W TH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AX S. 

ROTAT ONAL POSITION TOP VIEW CLOCKW SE -
ROTATIONAL POSITION TOP VIEW CWNTERCLOCKWISE (+) 

R
E
L
A
T
I
V
E
 L
U
M
I
N
O
U
S
 S
E
N
S
I
T
I
V
I
T
Y
 

7S 

SO 

23 

0 

i : 
:,..a~....::

 ps•:s : p•p::.... 
 7::~:=l.'i ~ :~~l=lj. 

 •l~::::i!e:~lBie~e:2 es:ece:!:i:~s:::s::::::::. ~::'s:e: 

: : 

::i 
i•:':::

:: 

:~:: s~ '=.11~i;~~=1!i~fil~ill~l6~l~I~~:lid:' _.~ 
-75 -50 -2S 0 25 

DEGREES OF ROTATION 
50 75 

92CS -867182 

Dynode Modulation Characteristics 
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Typical Variation of Photocathode 
Sensitivity Along Tube Length 

SPOT SIZE :1 MM DIA. APPROX. 
VARIATIONS CAUSED BY NTERCEPT ON OF L GHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 

0 5 10 15 20 25 30 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE—MILLIMETERS 92C5_7663R2 

Typical Variation of Photocathode Sensitivity 
Across Projected Width in Plane of Grill 

SPOT S ZE : MM D A. APPROX. 
GRILL TOWARD OBSERVER BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT 8Y GRILL 
AS WELL AS SUR—
FACE IRREGULAR—
IT ES HAVE BEEN 
IGNORED. 
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1P28A 
Photomultiplier Tube 

9-STAGE, SIDE-ON TYPE S-5 RESPONSE 

For Detection and Measarementof Ultraviolet and Visible Radiation 

The 1P 28A is the same as the 1P 28 except for the following items: 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (EI across a voltage 

divider providing I/10 of E between cathode and dynode No. 1; 

I/ 10 of E for each succeeding dynode stage, and I/ 10 of E be-

tween dynode No.9 and anode. 

With E = 1000 volts 
Min Typ Max 

Sensitivity. 

Luminous ~  35 200 500 A/lm 

"Red-to-White" Ratio   7 - - 

1 Under the folio wing con di ci on s: The light s a tungsten-filament 
lamp havo g a lime-glass envelope. It is op eratedeatsa olor temperature 
of 2870 K and a light input of 10 mr crolumens is used. 

RED-TO-WHITE RATIO 

The sensitivity of the 1P 28A above the wavelength of 5800 

angstroms is controlled. This control is important in appli-

cations where a high-level of sensitivity in the red region of 

the spectral-response characteristic is required. The degree 

of this controlled sensitivity in the red region i specified 

by a °red-to-white° ratio of anode currents. Anode cu rrent is 

measured first using a tungsten-lamp source, and then measured 

with a red filter interposed between the light source and 

p ho totube. 

The anode current comprising the °white° portion of this 

ratio is measured with a light input of 10 micro lumens. The 

light source is a tungsten-filament lamp having a lime-glass 

envelope. It is operated at a color temperature of 2870 oK. 

The anode current comprising the 'gyred" portion of. the 

ratio is measured under conditions identical with the "white" 

measurement except that the light input of 10 microlumens is 

transmitted through a red filter (Corning C.S. No. 2-112-manu-
factured by the Corning Glass Works, Corning, N.Y., or equiva-

lent) which has the following characteristics: the trans-
mittance of all w velen gths from 3000 to 5790 angstroms is less 
than 0.5%; the 37% transmittance point lies between 6030 and 

6070 angstroms; the transmittance from 6400 to 7000 angstroms 

is greater than 80%; and the difference between the wavelengths 

where transmittance is 16% and 60% is not greater than 150 

angstroms. 

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

DATA 

4-66 





1P29 
Gas Phototube 

SIDE-ON TYPE HAVING S-3 RESPONSE

DATA 

General: 

Spectral Response   -S-3 
Wavelength of Maximum Response  4200 t 1000 angstroms 
Cathode: 
Shape   Semicyl indrical 
Minimum projected lengths   1-1 /4" 
Minimum projected widths  5/8" 

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

Basing Designation for BOT70M VIEW  2K 

Pin 1 - No Connection 
Pin 2 -Anode 

} 
DIRECTION OF LIGHT 

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. µa/sq. in. 

AVERAGE CATHODE CURRENTb. 10 max. 5 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. °C 

Characteristics: 

With an anode-sugyly voltage o{qo 
volts unless ache rwise 

Min. 
Sensitivity: 

specified 

Median Max. 

Radiant, at 4200 angstroms. - 0.011 - amp/watt 
Luminous:° 
At 0 cps 20 40 70 µa/lumen 
At 5000 cps  - 35 - µa/lumen 
At 10000 cps - 31 - µa/lumen 

Gas Ampl ification Facto rd - - 9 
Anode Dark Current at 25° C - - 0.10 µa 

f Inn icat es a change. 

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

DATA I 
3-61 



1P29 
Minimum Circuit Values: 

With an anode-suggly voltage of 80 or less 10o volts 

DC Load Resistance: 
For do currents above 5 µa. 0.1 min. - megohm 
For do currents below 5 µa. 0 min. - megohms 
For do currents above 3 µa. - 2.5 min. megohms 
For do currents below 3 µa. - 0.1 min. meoohm 

a On plane perpendicular to indicated direction of incident l ight. 

b Averaged over any interval of 90 seconds maximum. 

C For condit ions where the l ight source is atungsten—filament lamp oper—
ated at a color temperature of 2870° K. Ado anode supply voltage of 
90 volts and a 1—meg ohm load resistor are used. Far Lhe 0—cycle meas—
urement, al ight input of 0.1 lumen is used. For the 5000— and 10,000—
cycle measurements, the l ight input is varied sinus° id ally a0 out 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, sensit ivity is obtained under conditions where the l ignt 
source is a tun95ten—filament lamp operated at a color temperature of 
2870° K, the l ight input is 0.1 lumen, and the load resistor has a 
value of 1 meg ohm. 

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 to the IP29 

i..r+ 

~. 

+~✓ 

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



1P29 

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

b Q 
ANOOE MICROAMPERES 
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DATA 2 
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1 P37 

r 1 

Gas Phototube 
SIDE-DN TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response   S~ 
Wavelength of Maximum Response 
Cathode: 

Shape 

4000 t 500 angstroms 

  Semicyl indrical 
Minimum projected length°   1-1 /4" 
Minimum projected width°  5/8" 

Direct Interelectrode Capacitance (Approx.)   3 pyf 
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 T8 
Socket  Amphenol No. 77-MIP~-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 

Pin 3 - No Connection 
Pin 4 - Photocathode 

McXivan Ratings, Absolute-Naximum Values: 

Rating I Rating ZI 

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

AVERAGE CATHODE-CURRENT 
DENSITYb 50 max. 

AVERAGE CATHODE CURRENTb. 10 max. 
AMBIENT TEMPERATURE   75 max. 

Characteristics: 

With an anode-suygly voltage of qo 
volts unless otherwise syecified 

Min. Median Nax. 

Sensitivity: 
Radiant, at 4000 angstroms.  
Luminous:° 
At 0 cps 
At 5000 cps  

-\ At 10000 cps 
Gas Ampl ification Facto rd  
Anode Dark Current at 25° C  

volts 

25 max. µa/sq. in. 
5 max. µa 
75 max. °C 

0.13 - µalµw 

75 135 205 µa/lumen 
- 124 - µa/lumen 
- 108 - µa/lumen 
- - 5.5 
- - 0.05 Na 

~indicst es a chaos e. 

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

DATA I 
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1P37 
Minimum Circuit Values: 
With an anode-supply voltage o} 80 or Less Ioo volts 

DC Load Resistance: 
For do currents above 5 µa 0.1 min. megohm ~ 
For do currents below 5 µa 0 min. - megohms 

For do currents above 3 µa - 2.5 min. megohms 
For do currents below 3 µa - 0.1 min, megohm 

a 
On plane per pentlicu tar to indicated direction of incident light. 

b 
Averag etl over any Interval of 30 sec ontls maximum. 

~ Far contlltions here the light sourc e0 is a tungsten—filament lamp 
operated at a color temperature oP 2870 K. A do anode supply voltage 
oP 90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a l ight 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 ratio of luminous sensitivl ty at an anode supply voltage of 90 
volts to luminous sensl tivi ty at an anode supply voltage of 25 volts. 
In each case, senslllvi ty Is obta toed under conditions where the light 
source Is a tungsten —filament lamp operated at a color temperature of 
28IOo 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-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 
Election Tube Division Harrison, N. J. 



1P37 

PHOTO-
CATHODE 

I I/q 
MIN. 

T8 BULB 

DWARF-SHELL 
4-PIN 
BASE 

JEDEC NSA4-26 

I~ 
1 16 

MAX. 
DIA. 

'~— I I/8 ~--► 
MAX. 
DIA. 

3 
~/2.. 

MAX. 

2 /B

t 3/ 32 

PHOTO-
CATHODE 

4 /8 

MAX. 

92CM-470R5 

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

DATA 2 
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IP39 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 
For aggCicationa critics! as to leakage 

under high-humidify conditions 

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

t Indicates a change. 

1 P40 

GAS PHOTOTUBE 
WITH 5—i RESPONSE 

F'or aggLications critical as to leakage 
under high- humidity conditions 

/ti 

The iP40 is l ike the 930, except that the 1P40 has a maxi-
mum dark current of 0.005 µa at 90 volts, and has a non-
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

E 

t.i nd icat es a cnang e. 

AUGUST 15, 1947 TUBE oFrwRT►.~Nr 
RADIO COtFORATION OF AMERIG, 1NRRISON, NEW 1FRSEY 

DATA 





IP41 
GAS PHOTOTiTBE 

H EA SON TYPE WITH S—I RESPONSE 

DATA 

General: 

Spectral Response  

9/16" 
Direct Interelectrode Capacitance   _   1.8 µµf 
Maximum Overall Length    2-1/i6" 
Maximum Seated Length   1-19/32" 
Axial Distance from Bulb Top to Plane through 

Periphery of Cathode Area  
Maximum Diameter 
Mounting Position 
Weight (Approx  )
Bulb 
Base 

S-1 
Wavelength of Maximum Response  8000 t 1000 angstroms 
Cathode: 
Shape   _ .. . .Circular 
Minimum diameter 

5/16" t 3/32" 
13/16" 

  Any 
0   3 oz 

T6 
Small—Shell Peewee 3—Pin (JETEC No.A3-1) 

Basing Designation for BOTTOM VIEW. 2AR' 

Pin 1— No Connec—
tion 

DIiEECTION OF LIGM Tt 
INTO END OF BULB 

lAaximum Ratings, Absolute Values: 

Pin 2 —Anode 
Pin 3 -Cathode 

Rating I Rating II 

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

AVERAGE CATHODE—
CURRENT DENSITY°  40 max. 20 max. 

AVERAGE CATHODE 
CURRENT°  3 max. 1.5 max. 

AMBIENT TEMPERATURE   100 max. 100 max: 

Characteristics, Kith go Yolts on Anode: 

Min. Nedian Nax. 
Sensitivity: 
Radiant, at 
8000 angstroms  — 0.008 — 

Luminous:+ 

volts 

µamp/sq.in. 

µamp 
°C 

µamp/µwatt 

At 0 cps 50 90 145 µamp/lumen 
At 5000 cps  — 77 — µamp/lumen 
At 10000 cps. — 67 — µamp/lumen 

Gas Ampl ification Factor. — — 8.5 
Anode Dark Current 
at 25 °C — — 0.1 µamp 

~.~: See next page. + Indicates a change. 

2-57 
TueE wvmoN 

[A010 CO[EOEATION OF AME[tU. HA[[I$aN. NEW IE [SEY 

DATA 



IP41 
GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode-suy7lLy voltage of ryo or less go volts 

DC Load Resistance: 
For do currents above 
1.5 µamp  0.1 min, - megohm 

For do currents below 
1.5 µamp  0 min, - megohm 

For do currents above 
1 µamp  - 2.5 min, megohm5 

For do currents below 
1 µamp  - 0.1 min. megohm 

o 
Averaged aver any interval of 90 seconds maximum. 

For conditions woe re the light source is along ste n-filament lamp oper-
ated at a color temperature Of 2870 oK. A do anode Supply of 90 vol t5 
and a 1-megohm load resistor are used. Fcr the 0-cycle measurements, a 
light input of 0.06 lumen is used. For the 5000- and 10000-cycle measure-
ments, the l ight input i5 varied sinusoidal ly aD out a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

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/ 16 MIN. 
DIA. 

T6 BULB 

SMALL- SHELL 
PEEWEE 

3-PIN BASE 
J ETEC Nsg3-I 

13/16 MAX. 

5y16 ± 3/32 

1 19/32 
MAX. 

2 I/16 
MAX. 

rl 

92CS-6676R2 
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A~`ERAGE ANODE CHARACTERISTICS 
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1 P42 
Vacuum Phototube 

HEAD-ON TYPE WITH S-9 RESPONSE 

DATA 

General: 

Spectral Response S-9 
Wavelength of A4aximum Response   4800 t 500 angstroms 
Cathode, Semitransparent: 

Shape  Circular 
Window: 

Area   0.03 sq. in. 
Minimum diameter 0  19" 

Direct Interelectrode Capacitance 1  9 µµf 
Maximum Overall Length   1-11/32" t 1/16" 
Maximum Diameter   1/4" 
Operating Position  Any 
Weight (Approx.)   0.1 oz + 
Bulb   T2 
Terminal Diagram (See Dimensional Outline)  2AT + 

sENu0 

Small End: Anode 

~ENOE

DIRECTION Or LIGHT: 
INTO END OF 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. µa/sq. in. 
AVERAGE CATHODE CURRENT   0.4 max. µa 

AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

With an anode—suggly voltage of 180 
volts unless otherwise syecified 

Min. Median Max. 
Sensitivity: 

Radiant, at 4800 angstroms — 0.025 — µalµw 

~, 
Luminous  20 37 70 µa/lumen 

Anode Dark Current at 25° C. — — 0.005 µa 

• gveragetl. ov er any interval of 3o secontls maximum. 

# For conditions where the l ight source is a tungsten—filament lamp 
operated a color temperature of 2870° N. The supply voltage is 160 
volts, the load resistor is1 megohm, and thel ight input is 0.015 lumen. 

find icates a change. 

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

DATA I 

8-60 



1 P42 
OPERATING CONSIDERATIONS 

Exposure to intense illumination, such as direct sunl ight, 

may decrease the sensitivity of the IP42 even though no 

voltage is appl ied 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 ampl ifier is 

recommended when ampl ifier gain is high or when the phot of ube 

load resistance is high. Whenever frequency response is 

important in a phot otube circuit, the leads from the phot otube 

to the ampl ifier should be made short so as to minimize l

capacitance shunting of the phot otube load. It is important `~ 
that insulation of associated circuit parts and wiring be 

adequate. 

SPECTRAL-SENSITIVITY CNARACTERISTIC 

of Phototube having S-9 Response 

is shown at front of this Section `~ 

DIRECTION 
OF LIGHT 

f 0.19" MIN. 
WINDOW DIA. 

M/A X.~ ~ ~ I/4 AMAX. DIA. 

I 11/ 32 

t I/I6 

I/4 ~ M N 
i 

~-
13/32" f 1/32" I ~ ANODE 

I U TERMINAL 

+ ~ .140"
+.003" 

DIA. 
- .002" 

.2 2 0"t .004" 
DIA. 

CATHODE 
TERMINAL 

.~ 

NOTE: 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. 

92C5-6791R2 
fin/°

indicates a change. 

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



1 P42 

AVERAGE ANODE CHARACTERISTICS 

n ~o N < ~'1 N 
d d d d d d 

ANODE MICROAMPERES 
O 

92C M-10757 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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868 

Gas Phototube 
SIDE-ON TYPE HAVING S-1 RESPONSE 

DATA 

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

Shape  Semicyl indrical 
Minimum projected length°  1-1/4" 
Minimum projected width°   5/8" 

Direct Interelectrode Capacitance (Approx  )   3 µµf 
Maximum Overall Length   4-1 /8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode   2-1/8" f 3432" 
Maximum Diameter   1-1/8" 
Operating Position   Any 
Weight (Approx )   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 - No Connection 
Pin 2 -Anode 

dRECT10p OF RADIATION 

ANODE-SUPPLY 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-su~~1y voltage of qo 

Pin 3 - No Connection 
Pin 4 -Photocathode 

NIaX1111Um RatiegS, Ahsolute-Maximum Values: 

Rating i Rating ii 

volts unless otherwise 

Min. 

Sensitivity: 

specified 

Median Nax. 

Radiant, at 8000 angstroms - 0.0084 - amp/watt 
Luminous:° 

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

Gas Ampl ification Facto rd. - - 8 
Anode Dark Current at 25° C. - - 0.1 µa 

r indicates a change. 

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

DATA 
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868 

Minimum Circuit Values: 
With an anode-sugflly 

voltage of 

DC Load Resistance: 
For do currents above 
5 µa 

a 

b 

c 

d 

For do currents below 
5 µa 

For do currents above 
3 µa 

For do currents below 
3 µa 

80 or Less ioo volts 

~...~ 

0  1 min. - megohm 

0 min. - megohms 

- 2.5 min, megohms 

- 0.1 min. megohm 

On plane perpentli cular to indl toted directl on of incltlent radiatl on. 

Averaged over any interval of 30 seconds maximum. 

For conditions where the light source Is a tungsten-filament lamp 
Operated at a Color temperature of 2870p N. A tic anode SU pply voltage 
of 90 volts antl a 7-megohm loatl resistor ere used. For the 0-cycle 
measurement, a l ight input of 0.1 lumen Is used. For the 5000- and 
10,000-cycle measurements, the tight input is varied sinusoltlally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensi tivl ty at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under contlitlons where the light 
source is a tungsten-filament lamp operated at a color temperature of 
2870p K, the l ight input is 0.1 lumen, antl the loatl re 5152or hey 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 868 

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

V 

RAD10 CORPORATION OF AMERICA (~ 
Electron Tube Division Harrison, N. J. i~r' 



,1

Seated Length to Center of Cathode 
Maximum Diameter  
Mount in Position 
Weight (Approx.)  
Bulb  
Cap 

917 
VACUUM PHOTOTUBE 

LOW—LEAKAGE TYPE WITH ANODE—TERMINAL CAP AND 5—I RESPONSE 

For light-measuring and rela]/ applications 

DATA 

General: 

Spectral Response S-1 
Wavelength of Maximum Response . 
Cathode: 
Shape Semicyl indrical 
Minimum projected length'  1-9/16" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance  2  2 µµf 
Maximum Overall Length   4-7/16" 
Seated Length  3-11/16" t 1/8" 

  2-1/8" t 3/32" 
1-1/8" 

Any 
1.1 oz 

T-8 
Small (JETEC No.Cl-1) 

Base   Dwarf-Shell Small 4-Pin (JETEC No. A4-26) 
Basing Designation for BOTTOM VIEW   1A 

P i n 1 - No Connec-
tion 

Pin 2 -No Connec-
tion 

8000 ± 1000 angstroms 

Pin 3 - No Connec-
tion 

Pin 4 -Cathode 
Cap - Anode 

DIRECTION OF L,IGMT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 500 max. volts 
AVERAGE CATHODE-CURRENT DENSITYo 30 max. µamp/sq.in. 
AVERAGE CATHODE CURRENT°   10 max. µamp 
AMBIENT TEP~IPERATURE .   100 max. °C 

Characteristics, At ago Volts on Anode: 

Nin. Median Nax. 

Sensitivity: 
Radiant, at 
8000 angstroms - 0.0018 - µamp/µwatt 

Luminous•   12 20 40 µamp/lumen 
Anode Dark Current 
at 25°C  - 0.005 µamp 

" On plane perpendicular to indicated tl irection of inc itle nt light, 

° Averaged over any interval of 90 seconds maximum. 

• For cond it ions whe re the l ight source is atungsten—filament lamp operated 
at acol or temperature of 28700 K. Ado anode supply of 250 volts, a 1—
megohm toad resistor, and a l ight input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I Response 
is shown at front of this Section 

f Indicates a Change. 

f 

f 
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917 
VACUUMPHOTOTUBE 

SMALL CAP 
JETEC N-CI-i 

PHOTO-
CATHODE 

19j16 
MIN. 

TB BULB 

DWARF-SHELL 
SMALL 4 -PIN 

BASE 
JETEC N~A4-26 

1 1/ 16 -+ 

MAX. 

f. I~g"- i

MAX. 

31 16 
} 1~8" 

4 T~16 
MAX. 

PHOTO-
CATHODE 

9205-435986 

0-56 
TUBE DIVISION 

CE-435986 
RAOIO CORRORAiION OE Ah~E RICA, HARRISON. NEW JERSEY 
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AVERAGE ANODE CHARACTERISTICS 

~~ 
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918 

Gas Phototube 
-. 

~~ 

,••,, 

/"~ 

,—. 

SIDE-ON TYPE HAVING S-I RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response 8000 ± 1000 angstroms 
Cathode: 
Shape Semicyl indrical 
Minimum projected length"  1-1/4" 

5/8" Minimum projected width' 
Direct Interelectrode Capacitance (Approx  )   3 µµf 
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   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 - No Connection 
Pin 2 -Anode 

dRECTKKi OF RADIATION 

Pin 3 - No Connection 
Pin 4 - Photocathode 

Maximum Ratings, Ahsolute-Maximum Values: 

Rating i Rating iz 
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. oC 

Characteristics: 

With an anode-suygly voltage of qa 
volts unless otherwise s4eci}ied 

Nin. Median Nax. 

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

Gas Ampl ification Factor°. - - 10.5 
Anode Dark Current at 25o C. - - 0.1 µa 

~Intlicates a change. 

I; ~. 1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
3-61 



918 
Minimum Circuit Values: 
With an anode-subtly 

voltage of ryo or less qo volts 

DC Load Resistance: 
For do currents above 
5 µa 0  1 min. - megohm 

For do currents below 
5 µa  0 min. - megohms 

For do currents above 
3 µa  - 2.5 min. megohms 

For do currents below 
3 µa  - 0.1 min. megohm 

• On plane perpendicular to indicated direction of incident radiatl on. 
b Averaged over any interval oP 3o seconds maximum. 

~ For contlitions where the light source is a tungsten-filament lamp 
operated ata color temperature of 2870° K. A Oc anode su pDly voltage 
of 90 volts and a 1-megohm load resistor are usetl. For the g-cycle 
measurement, a light Input of 0.1 lumen is used. For the 5000- and 
10,000-cycle measurements, the light input is war ied 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 contlitions where the light 
source 'is a tungsten-filament lamp operated at a color temperature of 
2870° K, the light input is 0.1 lumen, antl the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSIT141TY 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 appl ies to the 918 

``✓ 

 i 

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



918 

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE _ __F_  -7-
OF 2870 K. 
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919 
VACUUMPHOTOTUBE 

LOW—LEAKAGE TYPE WITH CATHODE—TERMINAL CAP AND S—I RESPONSE 
For light —measuring arul relay applications 

The 
gzg is the same as the giry except for the following 

item: • 

General: 
Base   Dwarf—Shell Small 4—Pin (JETEC No. A4-26) 

Basing Designation for BOTTOM VIEW   1B 

Pin 1 — No Connec—
tion 

Pin 2 — Anode 
Pin 3 — No Connec—

t i•on 

DIRECTION OF IIGNT 

Pin 4 — No Connec—
tion 

Cap — Cathode 

10-56 TUBE DIVISION 
RADIO CORYORALION OF AMEIIG. MARRISON, NEW JERSEY. 

DATA 





920 

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

DATA 

General: 

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

Shape   Quarter-Cyl indrical 
Minimum projected lengths   1-3/16" 
Minimum projected width'  1/4" 

Direct Interelectrode Capacitances (Approx.): 
Cathode to cathodeb   1.8 µµf 
Cathode to anode°   1.6 µµf 
Anode to anodes   0.4 µµf 

Maximum Overall Length  4" 
Maximum Seated Length   3-3r6" 
Seated Length to Center of Cathodes   2-1/8" ± 3/32" 
Maximum Diameter  1-3/16" 
Operating Position  Any 
Weight (Approx  )  1  1 oz f 
Bulb T9 
Socket  Amphenol No. 77-M1P-4-T, or equivalent 
Base Small-Shell Small 4-Pin (JEDEC No.A4-5) 

Basing Designation for BOTTOM VIEW  46G 

Pin 1 -Photo- Pin 3 -Anode of 
cathode of Unit No.l 
Unit No.2 Pin 4 - Photo-

Pin 2 -Anode of O 
0 

cathode of 
Unit No.2 + Unit No.l 

DIRECTION OF RADIATION 

~ 1` MdXlmum Rating5, Absolute-Maximum Values: 

Values are for Each Unit 

Rating I Rating II 

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

AVERAGE CATHODE-CURRENT 
DENSITY°. - 30 max. 15 max. µa/sq. in. 

AVERAGE CATHODE CURRENT°. 4 max. 2 max. µa 
AMBIENT TEMPERATURE   100 max. 100 max. oC 

Ind icat es a change. 

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

DATA I 
3-62 



920 
-► Characteristics: 

Values are for each unit with an 

anode-supyly voltage o} qo volts 

unless otherwise syeci}ied 

Min. Median Max. 

Sensitivity: 
Radiant, at 8000 angstroms. - 0.0094 - amp/watt 
Luminaus:f 
At 0 cps  50 100 175 µa/lumen 
At 5000 cps   - 85 - µa/lumen 
At 10000 cps  - 74 - µa/lumen 

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

Gas Ampl ification Factor9 - - 9 
Anode Dark Current at 25o C - - 0.1 µa 

Minimum Circuit Values: 

Values are for Each Unit 

With an anode-suably 

voltage o} qo or. less qo volts 

DC Load Resistance: 
for do currents above 2 µa. 0.1 min. - megohm 
For do currents below 2 µa. 0 min. - megohm 
For do currents above 1 µa. — 2.5 min. megohms 
For do currents below 1 µa. - 0.1 min. megohm 

a On plane perpendicular to intl icated direction of incident radiation. 
D with anodes grounded. 

o Each unit, with other unit grounded. 
d with cathodes grounded. 
e averaged over any interval of 90 seconds maximum. 

f  For Condlti0n5 where the light soil rce i5 atungsten-filament lamp opera-
ted at acolor temperature of 2870 K. ado anode supply of 90 volts and 
a 1-megohm toad res istor are used. For the 0-cycle measurement, a l ight 
input of O.OY lumen is used. For the 5000- antl 10000-cycle measurements, 
the l ight input is varied si nu soidally about a mean value of 0.015 lumen 
from zero to a maximum of twice the mean value. 

9 The ratio of luminous sensitivity at an anode-supply voltage of 90 volts 
to luminous sensitivity at an anode-supply voltage of 25 volts. In each 
case, sensitivity is ohtainea nder Conditions where the light 58u rce is 
a tungsten-filament lamp operated et dcolOr temperature r 28)0 K, the 
l ight input is n.04 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 appl ies to the 920 

inolcate 

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



920 
AVERAGE ANODE CHARACTERISTICS 

Each Unit 
LIGHT SOURCE IS ATUNGSTEN—FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870° K. 
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921 

GAS PHOTOTUBE 
CARTRIDGE TYPE WITH S-I RESPONSE 

For relay applications 

DATA 

General: 

Spectral Response 
avelength of Maximum Response 8000 t 1000 angstroms 
thode: 

` Shape  Semicylindrical 
Minimum projected length`  7/8" 
Minimum projected width'   1/2" 

Direct Interelectrode Capacitance  1 µµf 
Overall Length   1-21/32" t 1/i6" 
Seated Length  1-13/32" t 1/32" 

ngth from Center of Useful Cathode Area 
to Plane A-A' (See Dimensional Outlinel. 11/16" t 1/16" 

Maximum Diameter   0.890" 
Weight (Approx.)   0.4 oz 
Mounting Position  Any 
Terminals 

Recessed cap   JETEC No.Jl-23 
Protruding cap   JETEC No.Ji-24 

Basing Designation   2AQ 

S-1 

ReCaPsedl 
Anode 

PrCapudingl Cathode 

DIRECTH)N OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

eximum Ratings, Absolute Values: 

NODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. 
VERAGE CATHODE-CUP,RENT DENSITY° 30 max. 

AVERAGE CATHODE CURRENT°   3 max. 
AMBIENT TEMPERATURE  100 max. 

Characteristics, At qo Volts on Anode: 

ensitiv ity: 
Radiant, at 

Nin. Median Max. 

8000 angstroms - 0.012 - 
Luminous:• 
At 0 cps  75 135 205 
At 5000 cps - 119 - 
At 10000 cps - 108 - 

Gas Ampl ification Factor. - - 10 
node Dark Current 
at 25°C  - - 0.01 µamp 

volts 
µamp/sq.in. 

µamp 
oC 

µamp/µwatt 

µamp/lumen 
µamp/lumen 
.µamp/lumen 

' On plane perpendicular to indicated direction of incident l ight. 

°,~: See next page. ~-Indicates a change. 

12-56 TUBE DIVISION 
RADIO CORRORATION OF AMERICA. HAR R~SON, NEW )F RSEY 

DATA 



921 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode-suflyly voltage o} ~o or less qo volts 

DC Load Resistance: 
For do currents above 
3 µamp   0.1 min. - megoh 

For do currents below 
h 

ms 

h 

3 µ~P   0 min. - mego 
For do currents above 
2 µamp   - 2.5 min. megoh 

For do currents below 
2 µamp   - 0.1 min. mego 

O Averaged over any interval of 30 seconds maxi 
doubled when anode-supply voltage is limited t 

mum. This value may bg 
0 70 volts. 

~ For conditions where the light source is atungsten-filament lamp opera 
ated at a color temperature of 28700x. A do anode supply of 90 volts 
and ai-megohm toad resistor are used. For the 0-cycle measu remenL s, a 
light input oP 0.1 lumen is used. For the 5000-and 10000-cycle measure-
ments, the light input is varietl sinusoidally about a mean value of 
O. O1S lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 921 are the same as those shown for Type 930 

,890"MAX,+I

II
.380"±.004"'16 R~ r --I 406"±.010" 

,1
t
6a"±AIS'i I I  I I ~ ANODE 
} } I .'tl,~i._ TERMINAL GAP 

-f - ~ JETEC N' JI-23 

p 
11332 

12y32 I 
i /32 

± I6 1
A 

PHOTOCATHODE 
TERMINAL CAP 
JE7EC NS JI-24 

DIRECTpN 
OF LIGHT 

PHOTO-
CATHODE 

7j8 I ~ . 
MIN. Ib 

J  ''- 116 

A' I 

.141~i 047 
:375"i.010~ 

.03~'i.015~ 

:890 MA%.~ 

:375'±.010" 

.031 3.Oi5~ 

A-A=PLANE PERPENDICULAR 
TO AXIS OF TUBE 92CM-47a9R5 

V 

12-56 
TUB DIVISION 

RADIO CORRORAiION Of AMERICA, HARRISON, NEW lERSFY 
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922 
VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH 5-I RESPONSE 

For relay applications 

DA7A 
General: 
Spectral Response 
Wavelength of Maximum Response  8000 t 1000 angstroms 
Cathode: 
Shape   Semicyl indrical 

  5/8" 
1/2" 

  1 µµf 
1-21/32" + 1/32" - 1/16" 

1-13/32" ± .1/32" 

Minimum projected length*
Minimum projected width' 

Direct Interelectrode Capacitance 
Overall Length 
Seated Length  
Length from Center of Useful Cathode Area 
to Plane A-A' (See Dimensional Outline) 11/16" ± 1/16" 

Maximum Diameter 0  890" 
Mounting Position   Any 
Weight (Approx  )  0  4 oz 

S-1 

Terminals: 
Recessed cap JETEC No.Jl-23 
Protruding cap JETEC No.Jl-24 

Basing Designation  2AQ 
R ECE55ED 

Recessed 
Anode Cap 

PROTRUDING 
DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, A6 so lute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC1. 500 max. volts 
AVERAGE CATHODE-CURRENT DENSITY°. 30 max. µamp/sq.in. 
AVERAGE CATHODE CURRENT°  5 max. µamp 
AMBIENT TEMPERATURE   100 max. °C 

Characteristics, At ago Volts on Anode: 

dlin. Median Xax. 

Protrudi i~y 1 Cathode Cap 1 

Sensitivity: 

Radiant, at 
8000 angstroms. - 0.0018 - µamp/µwatt 

Luminous   10 20 40 µamp/lumen 
Anode Dark Current 
at 25°C   - 0.005 µamp 

x On plane perpendicular to indicated direction of incident l ight. 

~ Averaged over any interval of 90 seconds maximum. 

For conditions where the light sou r ye is a tungsten—filament lamp oper-
ated at a Color temperature of 2870 K. Ado anode Supply oP 2501volts, 
a 1—meg onm load resistor, and a light input of 0.1 lumen are usetl. 

f Indicates a change. 

10-56 
TUBE gVIS10N 

RA010 CORRORAiION OF AMERICA, XA4415pN. NFW IE RSEY 



922 
VACUUMPHOTOTUBE 

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 

.380"±.004' 

.188"±.015''=t 

x-.890"MAX.--

516 R :112" 

;406"±,OIO" 
ANODE 

TERMINAL 
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13 /I~CATHODE I ~~ 

I ̀ /32 I "   
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' I/32 ~  ~ /16 
_
I/16 ±I~I6~ 

e ~~ A'—~~ 

PHOTOCATHODE ~ I .14141 A+ 47" 
TERMINAL—~ -..t 375"±.010" 

CAP 
JETEC N~JI-24 

DIRECTION--
OF L 1GHT .031'3.Ot5" 

_ _~ 

:375 ±.010' 

~ ~ _ ~ __~ 
1/eo1A. ~~ —4

031"±.015' 
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A-A=PLANE PERPENDICULAR 
TO AXIS Of TUBE 
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1 56 
TUBE DIVISION 

DATA 
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92.3 
GAS PHOTOTUBE 

WITH S-I RESPONSE 

General: 

Spectral Response   S-
Wavelength of Maximum Response  8000 ~~~ Ang .m 
Cathode: 
Shape   Semi-. lind ical 
Minimum Projected Length'   116' 
Minimum Projected Width"  , p . 5/8' 

Direct Interelect rode Capacitance 2 ~µ 
Maximum Overall Length  3-9/16" 
Maximum Seated Length   2-15/16" 
Seated Length to Center of Cathode  1-31 2" t 3/32' 
Maximum Diameter. 1-3/16' 
Bulb 
Mounting Positio ~~~/ An 
Base  11-Shell Small 4-Pi 

Basing Designation for OM ~ IE n  2 

Pin 1 -No \ ~ f ~Ri'n 3 -No 
C~ - 'on Connection 

Pin 2 -Anode Pin/A~rCathode 

` on plane perpendicular 

4 Ind icate5 a change. 

AUGUST 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OE NAERIG, NARRISON, NEW )E RSET 

DATA 
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923 

GAS PHOTOTUBE 

1 3/ 16MAX. 

CATHODE 

T9 BULB 

SMALL-SHELL 
SMALL 4 -PIN 

BASE 

,MIN 

  2 i5/ 16 
MAX. 

1 31/32 

f 3/32 

1 
1 316' MAX. 

//_4~
 I CATHODE 

I Q 

3 9/I 6 
MAX. 

.~ 
2 

BOTTOM VIEW 

92CM-4788R3 

AUGUST 15, 1947 TUBE DEPARTMENT 
IADIO COIfOFAT1pN Of AMFIIU, HARIISON, NFW JEISEY 

CE-478883 



925 

Vacuum Phototube 
SIDE-ON TYPE HAVING S-I RESPONSE 

DATA 
General: 

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

Shape  Semicyl indrical 
Minimum projected lengths  13/16" 
Minimum projected widths   5/8" 

Direct Interelectrode Capacitance (Approx  )  1  6 µµf 
Maximum Overal l Length   2-5 /8" 
Maximum Seated Length  2-1/16" 
Seated Length to Center of Cathode   1-13/32" ± 3/32" « 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight (Approx.)   0.8 oz + 
Bulb   T9 
Socket  Cinch No.BJM-1, or equivalent+ 
Base   Intermediate-Shel l Octal 5-Pin, Arrangement 1 

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

DIRECTION OF RADIATION 

Pin 1-No Internal 
Connection 

Pin 2-No Internal 
Connection 

Pin 4-Anode 
Pin 6-No Internal 

Connection 
Pin 8 - Photocathode 

Plaximum Ratings, Absolute-Maximum Values: 
ANODE-SUPPLY VOLTAGE 
(DC or Peak AC). 250 max. volts 

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

Characteristics: 
With an anode-suygly voltage of ago volts 

Min. Median Max. 
Sensitivity: 

Radiant, at 8000 angstroms. - 0.0019 - amp/watt 
Luminouse  12 20 40 µa/lumen 

Anode Dark Current at 25o C. - - 0.0125 µa 

f Indicates a change. 

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

DATA 
I-62 



925 
a On plane perpendicular to intl icated direction of radiation. 
b Averaged over any interval of 30 sec ontls maximum. 

0 For conditions whe re the light source is a tungsten—filament tamp operated 
at acolor temperature of 2e70o K. A 1—meg ohm load resistor and al ight 
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 

T9 BU<_B 

13/I

BASE 
JEDEC GROUPI 

N4 B5-10 

~- 1 3/ 6 MAX.y 
DIA. 
5/8~ PHOTO —

MIN. 
rCATHODE 

1 9/32 MAX+ 
DIA. 

f 
2 16 
MAX. 

1 13/32 

X32 

r

PHOTO—
CATHODE 

2 5/e 
MAX. 

92CM-605483 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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925 

AVERAGE ANODE CHARACTERISTICS 

o ~ ~ 
ANODE MICROAMPERES 
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O 

0 Z Q 

JULY 31E1947 TUBE'DEVARTMENT 
EADIO COEIORAiION Of AMEtlG, XAREISON, NEW lEASF'! 
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926 

VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S-3 RESPONSE 

For colorimetric applications 

DATA 

General: 

Spectral Response  S-
Wavelength of Maximum Response . 4200 ± 1000 angstrom 
athode: 
Shape Semicyl indrical 
Minimum projected length'  7/8" 
Minimum projected width'   112" 

Direct Interelectrode Capacitance  1 µµf 
Overall Length   1-21/32" ± 1/16" 
Seated Length  1-13/32" ± 1/32" 

~ength from Center of Useful Cathode Area 
to Plane A-A'(See Dimensional Outline!. 11!16" ± 1/16" 

Maximum Diameter   0.890" 
Weight (Approx.)   0.4 0 

Mounting Position Any 
Terminals: 

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

Basing Designation  2A 

Recessed 1 
Cap J Anode 

DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

Protruding 
Cap } Cathode 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 500 max. volt 
AVERAGE CATHODE-CURRENT DENSITYo 30 max.. µamp/sq.in. 
AVERAGE CATHODE CURRENTo 5 max. µam 

AMBIENT TEMPERATURE  100 max. °C 

Characteristics, At z5o Volts on Anode: 

Nin. Median Max. 

Sensitivity: 
Radiant, at 
4200 angstroms 

Luminous.• 
Anode Dark Current 

at 25°C 

- 0.0018 - µamp/µwatt 
4 6.5 15 µamp/lumen 

0.005 µamp 

' On plane perpendicular to indicated direction of incident l ight. 

Averaged over any interval of 30 seconds maximum. 

~ For contl it ions where the light source is a tungsten-filament lamp oper-
ated at acolor temperature of 28700 K. Ado anode supply of 250 volts, 
a 1-meg ohm load re5 istor, and a light input of 0.1 lumen are used. 

r Indicates a change. 

12-56 TUBE DIVISION DATA 
0010 CO[RORM1tiON OF MtE R1C~. HARRISON. NEW IE [SFY 
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926 

VACUUM PHOTOTUBE 

DIMENSIONAL OUTLINE 
for Type 926 is the same as that shown for Type 921 

SPECTRAL-SENSITIVITY CHARACTERISTIC" 
of Phototube having S-3 Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
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927 

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   Semicyl indrical 
Minimum projected lengths   11/16" 
Minimum projected widths  7/16" 

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

Basing Designation for BOTTOM VIEW  2F 

DIRECTION OF RADIATION 

t 

Pin 1 -No Internal 
Connection 

Pin 2 -Anode 
Pin 3 - Photocathode 

Maximum Ratings, Absolute—Maximum Values: 
r'^ Rating I Rating ZI 

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

AVERAGE CATHODE-CURRENT 
DENSITYb 60 max. 30 max. µa/sq.in. 

AVERAGE CATHODE CURRENTb. 4 max. 2 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. oC 

Characteristics: 

With an anode-suy~ly voltage o} qo 
volts unless otherwise s~eci}ied 

Min. Xedian Max. 

Sensitivity: 
Radiant, at 8000 
angstroms  0.012 - amp/watt 

f ~naicates a change. 

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

Dora i 
3-62 



927 
Min. Median Max. 

Luminous:° 
At 0 cps  75 125 185 µa/lumen 
At 5000 cps   - 110 - µa/lumen 
At 10000 cps  - 100 - µa/lumen 

Gas Ampl ification Facto rd - - 10 
Anode Dark Current at 25° C - - 0.1 µa 

Minimum Circuit Values: 

With an anode-sug4ly voltage o} 70 or less go volts 

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

a On plane perpendl cular to indlca ted di re ctlon oP radiation. 
b Averaged over any Interval of 30 seconds maximum. 

0 For contlitions where the light source is a tungsten—filament lamp 
operated at a color temperature of 2870° K. A do anode supply of 
90 volts antl a 1—megohm loatl resistor are used. FOr the 0—cycle 
measurement, a light input of 0.1 lumen is usetl. For the 5000— and 
10000—cycle measurements, the light input Is varied sinusol dally about 
a mean value of 0.0151umen from zero to amaxlmum of twl ce the mean value. 

d The ratio of luml nous sensi tiv4ty at an anode—supply voltage of 90 volts 
to luminous sen sl tivl ty at an anode—supply voltage of 25 volts. In 
each case, sensltl vl ty is obtained under condl [tons where the light 
source Is a tungsten— yi Tament lamp operated al a color temperature oP 
2870° K, the 11 ght 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. 1. 
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PHOTO—
CATHODE 

I 
I/I 6 MIN. 

T5 1/q BULB 

BASE 
JEDEC Ns 

A3—I 

~\ 

.669 MAX. 
DIA. 

~/6~MIN. 

~~r+ ~r! 
I 3 

92CM-6053R5 

2 13 32 
MAX. 

2 PHOTO—
CATHODE 

i

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

DATA 2 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN —FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 

OF 2870` K. 

::~:: 

N _ 

ANODE MICROAMPERES 

92CM-6258 R3 

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

0 



929 

Vacuum Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode: 
Shape Semicyl indrical 
Minimum projected length°  13/16" 
Minimum projected width"   5/8" 

Direct Interelectrode Capacitance (Approx  )  2  6 µµf 
Maximum Overall Length   }1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" t 3/32" 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight (Approx.)   0.9 oz f 
Bulb   T9 
Socket   Cinch No.8 JM-1, or equivalent w 
Base   Intermediate-Shell Octal 5-Pin, Arrangement 1 

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

DIRECTION OF LIGHT 

Pin 1 - No Internal 
Connection 

Pin 2 -No Internal 
Connection 

Pin 4 -Anode 
Pin 6 -No Internal 

Connection 
Pin 8 -Cathode 

Maximum Ratings, Absolute-Naximum Values: 

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

AVERAGE CATHODE-CURRENT DENSITYb 25 max. µa/sq.in. 
AVERAGE CATHODE CURRENTb   5 max. µa 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

With an anode—suyply voltage of ego volts 

Ntin. Median Max. 

Sensitivity: 
Radiant, at 4000 
angstroms  - 0.044 - amp/watt 

Luminous°  25 45 70 µa/lumen 
Anode Dark Current at 

25° C. - 0.0125 µa 

~-I ntlicat es a cnang e. 

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

DATA I 
I-62 



929 
a Or. F1 one perpendicular to inuicztes air~~;icn of rod ia[ion. 
b Averaged over any interval of 30 seconds maximum. 

~ For conditions where the l ight source is a tungsten—f filament lamp 
operated at a color temperature of 2B 70o K. A 1—megohm load resistor ~~ 
and a l ight 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 appl ies to the 929 

,`/ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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AVERAGE ANODE CHARACTERISTICS 
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930 
Gas Phototube 

SIDE-ON TYPE HAVING S-I RESPONSE

DATA 

General: 

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

~` Shape   Semicyl indrical 
Minimum projected length'   13/16" 
Minimum projected width°  5/8" 

Direct Interelectrode Capacitance (Approx.)   2.4 µwf 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" ± 3/32" 

~1 Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight iApprox  )  0  9 oz 
Bulb T9 
Socket  Cinch No.BJM-1, or equivalent 
Base Intermediate-Shell Octal 5-Pin 

Arrangement 1, (JEDEC No. 65-10) 
Basing Designation for BOTTOM VIEW  3J 

DIRECTION OF RAgATION 
l 

Pin 1 - No Connection 
Pin 2 - No Connection 
P i n 4 -Anode 

Pin 6 - No Connection 
Pin 8 - Photocathode 

MflXImUm RatingS, Absolute-Naximum 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. µa/sq. in. 

AVERAGE CATHODE CURRENTb. 6 max. 3 max. µa 
AMBIENT TEMPERATURE 100 max. 100 max. °C 

,,,+ Characteristics: 
With an anode-supply voltage of qo 
volts ssnless otherwise syecified 

Min. Median Max. 
Sensitivity: 

Radiant, at 8000 
angstroms   - 0.013 - amp/watt♦ 

f Indicates a change. 

~i~.► RADIO CORPORATION OF AMERICA 
'~^'N~' Electron Tube Division Harrison, N. 1. 

DATA I 
3-61 



930 

Min. Median Max. 

Luminous: 
At 0 cps  90 135 205 µa/lumen 

At 5000 cps   - 111 - µa/lumen 

At 10000 cps  - 101 - µa/lumen 

Gas Ampl ification Facto rd - - 10 
Anode Dark Current at 25° C - - 0.1 µa 

Minimum Circuit Values: 

With an anode—su~¢ly voltage of '70 or less qo volts 

DC Load Resistance: 
For do currents above 3 µa. O.L min. - megohm 
For do currents below 3 µa. 0 min. - megohms 
For do currents above 2 µa. - 2.5 min. megohms 
For do currents below 2 µa. - 1 min. megohm 

a 
b 

C 

d 

On plane perpendicular to indicated tlirecti on of incident radiation. 

Averaged over any interval of )0 seconds maximum. 

for condi tions where the l ight source is a tungsten—filament lamp 
operated at a color temperature of 2870° K. A do anode supply voltage 
of 90 volts antl a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light input of0.1 lumen is used. For the 5000— and 
10,000—cycle measurements, the l ight input is varied sinusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice 
the mean value. 

The ratio of luminous sensitivity atan anode supply voltage of 90 volts 
to luminous sensitivi ty at an anode supply voltage of 25 volts. In 
each case, sensitivity is obtained under conditions where the l ight 
source Is a tungsten—filament lamp o Aerated at a color temperature of 
2 a70o K, the 71 ght input is 0.1 lumen, antl the load resistor nos a 
value of 1 megohm. 

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 appl ies to the 930 

RADIO CORPORATION OF AMERICA 
Electron Tuoe Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
 ....moo:::LIGHT SOURCE IS ATUNGSTEN—FILAMENT   ~... 

LAMP OPERATED AT COLOR TEMPERATURE tl~ C::: 
OF 2870' K. 
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931A 
Photomultiplier Tube 

9-Stage, Side-On Type Having 
S-4 Spectral Response 

For general purpose applications in low-light level 
,~I~detection and measurement systems. 

°"'GENERAL 
Spectra] Response   S-4 

Wavelength of Maximum Response. . . . 4000 ± 500 angstroms 
Cathode, Opaque  Cesium-Antimony 

Minimum projected length°   0.94 in (2.4 cm) 
~ Minimum projected width°   0.31 in (0.8 cm) 

Window  Lime Glass (Corningb No. 0080), 
or equivalent 

Index of refraction at 4360 angstroms   1.523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface   Cesium-Antimony 
Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.9  4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.68 in (9.3 cm) 
Seated Length   3.12 in (7.9 cm) 

/~aximum Diameter   1.31 in (3.3 cm) 

ulb   T9 

Base . . . . Small-Shell Submagnal 11 pin, (JEDEC Group 2, 
No. Bll-88), Non-hygroscopic 

Socket  Amphenol~ No. 78S11T, or equivalent 

Magnetic Shield  1lillend No. 80801B, or equivalent 

erating Position   Any 

Weight (Approx.)   1.6 oz 

MAXIMUM RATINGS, Absolute-.11a.rinu~m l'alues 

DC or Peak AC Supply Voltage: 

"~+ Between anode and cathode   1250 max. V 

Between anode and dymode No.9   250 max. V 
Between consecutive d~modes  250 max. V 

Between dynode No.l, and cathode   250 max. V 

~ ~~U LJ 
Electronic 
Components 

DATA 1 
1 1-69 



931A 
Average Anode Current f   1.0 max. mA 

Ambient Temperature9   +75 max. ° C 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (E) across a voltage 
divider providing 1/10 of E bet«•een cathode and dynode No.l; 
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. Typical Max. 
Anode Sensitivity: 

Radianth at 
4000 angstroms . .  

Lumi~ousi 
(2870 K).   10 80 

Cathode Sensitivity: 

Radiantk at 
4000 angstroms . .  

[.uminous~" 
(2870° K) 

Quantum Efficiency at 
3800 angstroms • . —

Cunent 
Amplification . . .  

Anode Dark 
Current" 

Equivalent Anode 
Dark Current —
Input"  

Equivalent Noise —
Input9   _ 

Anode-Pulse Rise 
Times at 1250 V   — 

— 8.3 x 104

0.04 

4 x 10 5

13 

2x106

5 x 10
-y 

5 

2.5 x 10-10 2.5 

2.4 x 10 13p 2.4 

3 x 10 12 

2 x 10-15r 

1.6 x 10 9 

— A/W 

600 A/lq 
`~., 

— A/W 

— A/lm 

_ q 

x 10~ A 

x 10
-g

x 10 12p 
Im 

W 

1 

Electron Transit Time r
at1250V  — 1.6x10 — s 
° On plane perpendicular to the indicated direction of i 

cident light and passing through the major axis of the tub 
b Made by Coming Glass Works, Coming, NY 14830. 

~ Made by Amphenol Electronics Corporation, 1830 South 
54th Avenue, Chicago 50. IL 60650. 

d Made by James Millen Manufacturing Company, 150 E 
change Street, Malden, MA 02148. 

f Averaged over any interval of 30 seconds maximum. 
—i Indicates a change or addition. 

 i 

~~~ 
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931A 
9 Tube operation at room temperature or below is recom-

mended. 

his value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 1036 lumens 

per watt. 

~ Under the following conditions: The light source is a 

tungsten-filament lamp having slime-glass envelope. It is 

perated at a color temperature of 2870° K and alight 

input of 10 microlumens is used. 

k This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 1036 lumens 

per watt. 

/,~ 
Under the following conditions: The light source is a 
tungsten-filament lamp having slime-glass envelope. It is 
operated at a color temperature of 2870° 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 22°  C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

i 
I 
i 

P At 4000 angstroms. These values are calculated from the 

EADCI values in lumens using a conversion factor of 1036 
lumens per watt. 

9 Under the following conditions: Tube temperature 22°  C, 
''lexternal shield connected to cathode, bandwidth 1 Hz, 

tungsten-light source at a color temperature of 2870°  K in-
terrupted 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. 

At 4000 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 1036 lumens 
per watt. 

s Measured between 10 per cent and 90 per cent of maximum 
node-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 
photocathod

n

e.

~~U LJ 
Electronic 
Components 

DATA 2 
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931A 

8798 ~ 

PHOTO-
CATHODE 

94 MIN. 

BASE 
JEDEC No. BII - 88 

1.31 MAX. 
DIA. 

DIRECTION OF 
INCIDENT 

RADIATION 

t The electron transit time is the time interval be tween the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which the output pulse a+ 
the anode terminal reaches peak amplitude. The transi'~ 
time is measured under conditions with the incident light 

fully illuminating the photocathode. 

DIMENSIONAL OUTLINE 
I IB MAX. 
DIA, 

— 31 MIN. 

3.12 
MAX. 

1.94 
± 09 

N No.1 

3.68 
MAX. 

PHOTO-
CATHODE(SEE 

DETAIL A) 

o2CM-6264 RIO ~~ 

C~ of bulb will not deviate more than 2°  in any direction 
from the perpendicular erected at center of bottom of base. 
Dimensions are in inches unless otherwise stated. 

Inch Dimension Equivalents in Millimeters ~` 

Inch mm Inch mm Inch mm 

.09 2.3 .31 7.9 1.31 33.2 

.190 4.8 .402 10.2 1.94 49.2 

.250 6.3 .94 23.8 3.12 79.2 

.270 6.8 1.18 29.9 3.68 93.4 

~~U u 
Electronic 
Components 

DATA 2 



931A 
DETAIL A (Top View) 

..-., 

~'4 

DIRECTION OF 
INCIDENT 

RADIATION 

REGION OF 
BEST COLLEC710N 

92CS-6674R2 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

r'~ + 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

RI 

R2 

R3 

Rq 

Rg 

R6 

R~ 

Rg 

Rq 

RIO 

LOAD 
CONNECTION 

PHOTO-
MULTIPLIER 

92CS-11382R1 

Rl through R10 = 20,000 to 1,000,000 ohms 

^ ate 1: Adjustable between approximately 500 and 1250 
.olts. 
Note 2: Capacitors C1 through Cg should be connected at 
tube socket for optimum high-frequency performance. 

~~u U 

Electronic 
Components 

DATA 3 
11-69 



931A 
TERMINAL DIAGRAM (Bottom View) 
Pin 1: Dynode No.l 

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 

TYPICAL ANODE CHARACTERISTICS 

DY6 
0Y5© O O DY7 

DY4O  O Y9 

DY3© 0 DY9

P 

VOLTS/STAGE • 100 
LIGHT SOURCE S ATUNGSTEN-FILAMENT LAMP OPERATED AT 

COLOR TEMPERATURE Of 2970°K. 
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931A 
TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ALONG TUBE LENGTH 

~ R

SPOT S12E :1MM DIA. APPRCX. 
VARIATIONS CAUSED 8Y INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT S ZE ~ MM DIA. APPROX. 
GRILL TOWARDOBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
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931A 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED 
WITH RESPECT Ti) FIXED LIGHT BEAM 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE =CONSTANT 
ZERO-DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL., 

TUBE MOU NTEO VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AXIS. 

ROTATIONAL POSITION TOP VIEW) CLOCKW 9E (-
ROTATIONAL POSITION TOP VIEW) COUNTERCLOCKWISE • (t) 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF DYNODE-N0.6 VOLTS 
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931A 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF SIMULTANEOUS MODULATION OF DYNODES 

i-.~J0.5 AND N0.6 
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931A 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING I/10 OF 
E BETWEEN CATHODE AND DYNODE No.l; I/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE 
No.9 AND ANODE. 
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931A 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT 

SUPPLY VOLTAGE (E) 4CROSS VOLTAGE DIVIDER PROVIDING I/10 OF 
E BETWEEN CATHODE AND DYNODE No.l ; I/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE 
No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TUBE BASE_ 
TUBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLUX DIRECTION IS CHANGED. 

  E 1000 V 

-60 -40 -20 0 20 40 

MAGNETIC FIELD INTENSITY (H)—OERSTEDS 
42LS -3001 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

60 

SUPPLY VOLTAGE (EI ACROSS VOLTAGE DIVIDER PROVIDING 
I/10 OF E BETWEEN CATHODE AND DYNODE No.l; I/b OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E 
BETWEEN DYNODE No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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931A 
TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/10 
OF E PER STAGE. 

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

TUBE TEMPERATURE • 22 °C 
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934 

Vacuum Phototube 
SIDE-ON TYPE NAYINO S-4 RESPONSE

DATA 

~~ 

General: 

Spectral Response   S-4 
Wavelength of Maximum Response  4000 t 500 angstroms 
Cathode: 
Shape   Semicyl indrical 
Minimum projected length'   11/16" 
Minimum projected width•  7/16" 

Direct Interelectrode Capacitance (Approx.)   1'.5 µµf 
Maximum Overall Length  2-13/32" 
Maximum Seated Length   1-15/16" 
Seated Length to Center of Cathode  1-1/4" t 3/32" 
Maximum Diameter 0  669" 
Operating Position  Any 
Weight (Approx  )  0  4 oz 
Bulb T5-1 /4 
Socket Amphenol No.78S3S-T, or equivalent 
Base Smal l-Shell Peewee 3-Pin (JEDEC No.A3-1) 
Basing Designation for BOTTOM VIEW  2F 

DIRECTION OF LIGHT 

Pin 1 -No Internal 
Connection 

Pin 2 -Anode 
Pin 3 - Photocathode 

Maximum Ratings, Absolute-Maximam Valves: 

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

AVERAGE CATHODE-CURRENT DENSI7Yb. 30 max. µa/sq. in. 
AVERAGE CATHODE CURRENTb  4 max. µa 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics: 

With an anode—suflgly voltage of ego volts 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms. - 0.029 — amp/watt 
Luminous`   19 30 75 µa/lumen 

Anode Dark Current at 25° C - - 0.005 µa 

w indicates a change. 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. 1. 3-62 



934 
~ On Olane perpendicular to intlicated oirection of incident light. 
b Averaged over any interval of 90 seconds maximum. 

~ For conditions where the llght source is a tungsten —fi lament lamp oper—
ated at a color temperature of 28700 N. A S~negohm load resistor antl a 
l ight 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 appl ies to the 934 

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



934 

AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870° K. t
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935 

Vacuum Phototube 
SIDE-ON TYPE HAYING S-5 RESPONSE 

DATA 

'! 

General: 
Spectral Response S-5 
Wavelength of Maximum Response 3400 ± 500 angstroms 
Cathode: 
Shape Semicyl indrical 
Minimum projected lengths 1-5/16" 
Minimum projected widths   5/8" 

Direct Interelectrode Capacitance (Approx  )  0  6 'y.f 
Maximum Overall Length   4-1/4" 
Seated Length  3-9/16" t 1/8" 
Seated Length to Center of Cathode   2" t 1/16" 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight (Approx.)   1 oz •-
Bulb   T9 
Cap Skirted Miniature (JEDEC No.Cl-3) + 
Socket  Cinch No.8JM-1, or equivalent~f 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 + 

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

Pin 1-No Internal 
Connection 

Pin 2 -No Internal 
Connection 

Pin 4 -No Internal 
Connection 

DIRECTION OF RADIATION 

t Pin 6 -No Internal 
Connection 

Pin 8 -Photocathode 
Cap - Anode 

MaX llaUlll RatiOgs~ Absolute-Maximum Valves: 
ANODE-SUPPLY VOLTAGE 
(DC or Peak AC). 250 max. volts 

AVERAGE CATHODE-CURRENT DENSITY b 30 max. µa/sq.in. 
AVERAGE CATHODE CURRENTb   10 max. µa 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

With an anode-supply voltage o} zgo volts 
Nin. Median Max. 

Sensitivity: 
Radiant, at 3400 angstroms . - 0.043 - amp/watt 
Luminous° 18 35 70 µa/lumen 

Anode Dark Current at 25° C. . - - 0.0005 µa 

+ Indicates a change. 

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

DATA 
5-62 



935 
a On plane perpendicular to indicated direction of radiation. 
E Averaged over any interval of 30 seconds maximum. 
c For contl it ions whe re the l ight source is a tungsten—filament lamp operated 

at acol or temperature of 2870° K. A 1—megohm load resistor and a l ight x`~ 
input of 0.1 lumen are used. 

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

is shown at the front of this section 

~./ 

—1 3/6 MAXI 

JEDEC NQ CI-3~ 
DIA. 

PHOTO—
CATHODE 

15/16 
MIN. 

T9 BULB 

BASE 
JEDEC N' BS-10 

19/32 MAXI
DIA. 

3 9/I b 

t I/g 

4 /4~ 

MAX. 
2~t %b

PHOTO—
CATHODE 

92CM-6411R5 

~' 

~✓ 
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2020 
Multiplier Phototube 

10-Stage, Head-On Type Having 
5-11 Spectral Response 

GENERAL 

Spectral Response   5-11 

.~.. Wavelength of Maximum Response   4400 i'. 500 [~ 

Cathode, Semitransparent  Cesium-Antimony with 
High-Conductivity Grating 

Area including grating 1  8 in2 (11.6 cm2) 

Minimum diameter 1  5 in (3.8 cm) 

~ Window Corning° No.0080, or equivalent 

Shape   Plano-Plano 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 

Substrate   C opper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 10   4.4 pF 

Anode to all other electrodes   7.0 pF 

Maximum Overall Length   5.51 in (14.8 cm) 

Seated Length   4.88 ± 0.19 in (12.4 ± 0.48 cm) 

Maximum Diameter   2.31 in (5.9 cm) 

Bulb   T-16 

Base   Medium-Shell Diheptal 14-Pin 
(JEDEC No.B14-38), Non-hygroscopic 

Socket   Ebyb No.9709-7, or equivalent 

Magnetic Shield . . . . Millen Part No.80802B, or equivalent 

Operating Position   Any 

Weight (Approx.)   5.2 oz (174 g) 

ABSOLUTE-MAXIMUM RATINGS 
DC Supply Voltage: 

Between anode and cathode   1500 max. V 
Between anode and dynode No.10   250 max. V 
Between consecutive dynodes   250 max. V 

Between dynode No.l and cathode   400 max. V 

..~ 

Electronic 
Components 

DATA 1 
5-69 



~o~o 
Between focusing electrode and cathode  400 max. V 

Average Anaae CurrentB  2 max. mA 

Average Cathode Currentf   5 max. µA 
Ambient Temperature9   75 max. °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (E) across a voltage 
divider providing 1/6 of E between cathode and dynode N o.l; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode. Focusing-electrode voltage 
is adjusted to that value between 10 and 60 per cent of 
dynode No.l potential (referred to cathode) which provides 
maximum anode current. 

With E = 1250 volts (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radianth at 
4400 angstroms . . 

Luminous 
(2870° K>i  

Cathode Sensitivity: 

Radiantk at 
4400 angstroms  

Luminous 
(2870° K)"' 

Current with blue 
light source 
(2870° K + C.S. 
No.5-58)̂  

Qiantum Efficiency 
at 4200 
angstroms 

Current Amplification 

Anode Dazk Currentp 
Equivalent Anode 
Dark Current 
Inputp 

Equivalent Noise 
Inputr 

— 4.8 x 103 — A/W 

2.5 6 75 A/lm 

— 0.04 — A/W 

3 x 10-5 5 x 10-5 — A/Im 

3 x 10-8 5 x 10-8

— 11.5 

— 1.2 x 105

— 4 x 10-9

i 
S= 

4.5 x 10$  A 

2 x 1g-13 2 25 
x 10-12 2.5 x 1 4 2.8 x 10 4 

lW 

5.6 x 10"12 1.9 x 10'11 lm 
7x10-15s23x10-14s ~y 

° Made by Corning Glass Works, Corning, NY 14830. 

Electronic 
Components 

DATA 1 



~o~o 
b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 

~ Made by James Millen Manufactising Cempany, 150 Ex-
change Street, Malden, MA 02148. 

e Averaged over any interval of 30 seconds maximum. 

f Above this value of average cathode current, serious loss 

in linearity between light input and anode current will be 
caused by the resistivity of the cathode. 

9 Tube operation at room temperature or below is recom-

mended. 

h This value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 804 lumens 
per watt. 

~ Under the following conditions: The light source is a 
tungsten-filament lamp having slime-glass envelope. It is 
operated at a color temperature of 2870° K and alight 
input of 10 microlumens is used. 

k This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 804 lumens 

per watt. 

"' Under the following conditions: The light source is a 
tungsten-filament lamp having slime-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 applied between 
cathode and all other electrodes connected as anode. 

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, NY 14830) from a tung-
sten-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. 

P At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

9 At 4400 angstroms. These values are calculated from the 

EADCI values in lumens using a conversion factor of 804 
lumens per watt. 

I 
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2020 
' Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 H z, 
tungsten-light source at a color temperature of 2870° K in-
terrupted 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 "offl' 
period. 

s At 4400 angstroms. These values are calculated from the 

ENI values in lumens using a conversion factor of 804 
lumens per watt. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

1 
RI

R2 C 

ANODE RETURN 

DYNODE No. 10 

DY No.9 

R3 C3 
DY No. B 

R4 C4 

'f ~ RS 

TO 
REGULATED 

R 
DC POWER 5 

SUPPLY 
(SEE NOTE I) R7

_~ 

R8

Ry 

RIO 

DY No. 7 

DY No.6 

DY No. 5 

DY No.4 4 

DY No. 3 

2 
DY No.2 

DY No. I 

RII R FOCUSING ELECTRODE 

b 
LOAD 

CONNECTION 

PHOTOCATHODE 

0 

NODE 

PHOTO-
MULTIPLIER 
TUBE 

92LM-I611R1 

C1: 0.05 µF, 20%, 500 volts (dc working), ceramic disc 
C2: 0.02 µF, 20%, 500 volts (dc working), ceramic disc 

C3: 0.01 µF, 20%, 500 volts (dc working), ceramic disc 

C4: 0.005 µF, 20%, 500 volts (dc working), ceramic disc 

Rl through R10: 390,000 ohms, 5%, 1/2 watt 

Rll : 910,000 ohms, 5%, 1/2 watt 

R12: 5 megohms, 20%, 1/2 watt, adjustable 

Note l: Adjustable between approximately 500 and 1500 

volts dc. 
Note 2: Component values are dependent upon nature of ap-

plication and output signal desired. 

~~U LJ 
Electronic 
Components 

DATA 2 



~o~o 
DIMENSIONAL OUTLINE 

~•, 

PHOTOCATHODE --" 
DIAMETER 

(SEE NOTE I) , 

BULB 
T18 

BASE 
JEDEC GROUP 5 

No. 814 -38 

CONDUCTIVE 
GRATING 

E —

  F  ~ 

C ~, 

D 

FACEPLATE 
(SEE NOTE 2) 

8 

A 

92CM-86pR3 

~, of bulb will not deviate more than 2°  in any direction 

from the perpendicular erected at the center of bottom of the 
base. 

Note 1: The grating consists of 12 equally spaced conductive 

stripe having a maximum width of 0.02" (0.5 mm). 

Note 2: Deviation from flatness will not exceed 0.010" from 

,.., peak to valley. 

~~U U 
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~o~o 
OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 

B 

C 

D 

F 

5.81 max. 

4.SS ± .19 

1.5 min. dia. 

2.31 max. dia. 

2.00 ± .06 dia. 

147.5 max. 

123.9 ± 4.8 

38 min. dia. 

58.6 max. dia. 

50.8 ± 1.5 dia. 

TERMINAL DIAGRAM (Bottom View) 

DY7 DYg 
DYg ~ A DYg 

DYIp DYS 

DYq 

DYg `~•~'~IC CDO NOT 
USE 

DYZ 
DYI K 

DIRECTION OF RADIATION 
INTO END OF BULB 

Pin 1: Dynode No.l 

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.B 

Pin 9: Dynode No.9 

Pin 10: Dynode No. 10 

Pin 11: Anode 

Pin 12: Internal connection-

Do not use 

Pin 13: Focusing Electrode 

Pin 14: Photocathode 

~~LJ U 
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~o~o 
Typical Spectral Response Characteristics 

loo 

eo 

so 

40 

W Q  2 

¢Q~ 20 
WE ¢ 
al w 

a 

y>~ 

j > U 
2 

f- N W 

2 W LL 10 
N N  W 

j ~ ~ 8 

F J 1-

~~a 

Sao e 

a 

2 

i 

RELATIVE 
SENSITIVITY 

ABSOLUTE 
SENSITIVITY 

QUANTUM 
EFFICIENCY 

3000 4000 5000 6000 

WAVELENGTH —~ ANGSTROMS 

7000 

92LM-2843 

U ~~~ 
Electronic 
Components 

DATA 4 
5-69 



~o~o 
Typical EADCI and Anode Dark Current Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER PROVIDING I/6 OF E BETWEEN CATHODE 
AND DYNODE No. I ; I/12 OF E FOR EACH SUCCEEDING DYNODE STAGE ; 
AND 1/12 OF E BETWEEN DYNODE No. lO AND ANODE. 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 10 AND 60 PER CENT OF DYNODE No. l 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 22°C 
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~o~o 
Typical Anode Characteristics 

DYNODE-No.I-TO-CATHODE VOLTS=200 
EACH SUCCEEDING-DYNODE-STAGE VOLTS=100 
FOCUSING ELECTRODE ADJUSTED TO PROVIDE 

MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870" K 

/////////////// 

////u///////// 

■ 

/////■ 
  uu uu~ uo~. 
  • 1/// • 1//// ////'~" 
  1/// all//// • //// 

////////II  11 
/// ////~ 

11 11 T  
 11 11 
 11 If E  

 1/////1  

 II 11 G31 

~//■ 
~~~~ 

~~~~ //// 
It 

11~ 

11/ 

IIt 

IIt 

11/ 

O 
N Z 

O 

~I/////~/////~////11/ 

O 
2 

 11 11 
 11/////11/////~//// I/  11/ 
////////11/////11/////~///■~y 
////////I  I 11 

I 
I 

11/ 
11/ N 

Q 

 I I I I 'T.  

 ii i~ ■  

! 

i 

11~ 

iii 

w 

z 
a ■  11 ■'  I 

 ■  ■   ■ 
11/ 
11/ 2 ■ 
1 r O w 

_ 3 

w 
m 

 11 d I■ 
 11 11 11  ■ 

\' fl ~■ II 

11~ 
11/ 
11~ 

 ■' 11 II 11/ rn 
  //A \ 11 11 11/ 

O 
 ̀ \1  11 

,\~~~~\' 
11//■11/ 11/~■III 0 

 111/1111////■'//  ■■ ■ 
Ill■ 

 ~\////  \//// 1/111 ■ 
N////~1/11/■ 

C•  ~ ~ \//■11/Ilf■ 
~~/~~/6 ///\ ■/~■ ~\ 

N h — N 
O 

ANODE MILLIAMPERES 

O 

92CM-8641R2 

l__1 U~(__/ LJ 

Electronic 
Components 

DATA 5 

5-69 



~o~o 
Sensitivity and Current Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/6 
OF E BETWEEN CATHODE AND DYNODE No. l; I/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE; AND I/12 OF E BETWEEN 
DYNODE No.lO AND ANODE. FOCUS NG-ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
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~o~o 
Spectral Energy Distribution of 2870°  K Light Source 
After Passing Through Indicated Filter 

~~1 

/~ 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2070°K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.S-58 POLISHED TO I/2 
STOCK THICKNESS). 
MAxIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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~o~o 
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. - IF

DYNODE - No. I - TO -CATHODE VOLTS = 150 ;~(; "'-
EACH -SUCCEEDING -STAGE VOLTS = 100 "rt  I 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT 
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2060 

Photomultiplier Tube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-I I RESPONSE 

1 .24 INCH MINIMUM DIAMETER FLAT PHOTOCATHODE 
For Use tin Scintillation Counters for the Detection and Meas-
urement of Nuclear Radiation and Other Low -Level Light Sources 

The 2060 is identical to type 6199 in all respects except that 
it is supplied with a medium-shell diheptal base attached to 
f lexi6 le leads to facilitate testing. After testing, the 
attached base should be removed prior to installing the 2060 
in a given system. 

BASING DIAGRAM (Bottom View) 
With Base Attached 

Pin 1 -Dynode No.1 
Pin 2 -Dynode No.3 
Pin 3 -Dynode No.S 
Pin 4 -Dynode No.7 
Pin 5 - Dynode No.9 
Pin 6 -Anode 
Pin 7 - Dynode No.10 
Pin 8 -Dynode No.B 
Pin 9 -Dynode No.6 
Pin 10 - Dynode No.0 
Pin 11 - Dynode No.7 
Pin 12 - Photocathode. 

P 
DYg 

DYT 

DY5 

DYIO 
DYg 

DY6 

DYq 

DY3 0 ® _ 
DYp 

DYI K 
DIRECTION OF RADIATION: 

INTO END OF BULB 

12AE 

TERMINAL CONNECTIONS (Bottom View) 
With Base Removed 

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.B 
Lead 9 - Dynode No.6 
Lead 10 - Dynode No.4 
Lead 11 - Cy node No.2 
Lead 13 - Photocathode 

DYI 
DIRECTION OF RADIATION= 

INTO END OF BULB 

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

DATA 
10-66 



2060 

DIMENSIONAL OUTLINE 

X1.56 MAX. DIA. 

FACEPLATE —
(SEE NOTE) 

PHOTOCATHODE —

T12 BULB--► 

  1.24 MIN.~-
D I A. _ 

~/T 

J 

3.35 
X025 

12 FLEXIBLE LEADS
.020-'.005 DIA. 

2.4 
MIN. 

.275 
F MAX, 

DIA. 
1.25 MAX. 

UU ~l  i 
DIMENSIONS IN INCHES 

BASE 
JEDEC No.Bl2-43 

92LM-1397RI 

N Die: Within 1.24-inch diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010-inch 

from peak to valley. 

\r 

~' 

~/ 

~./ 

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



2061 
Photomultiplier Tube 

S-I I 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 dihep tal base attached 
to fleztible 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 Heights  0.13 V 

a Pulse height is defined es the ampli code of the anode pulse voltage 
(referred to anode) measured across a 100 t 5%-ki lohm r iscor end a 
total apecicance of 92 t 3% pE in per ellel. An an de-co cecho de volc-
ge oft 1130 volts i applied across a voltage-divider network having a 
L 5 ♦5% megohm r iscor between c thode and dynode No. 1, 450 t 5%— kil-
ohm re tors between each u eeding stage i lu ding d ode Na. 10 co 
node s The focusing elec erode ~~ adj uaced co ch ac value ~ecween 0% and 

60% of den ode No.l pocen ci al (referred co c chode) which will provide 
node cu en 8. Th 6629K V phon oa afrom a iso cop of " 

h avlm gm n comic as of 137 (t 137) d cy li dric 11 2 he x u2 
ch thallium-ac ci ve tad sodium-iodide cinti llacorai"NaI(T1)J cypp 

BDe, r qur ale c are se d. Th ern cillacor is ma ufaccu red by the 
H rshe Chem cal uCorporacion, 1945 Ea t91 th Scree c, Cleveland 6, Ohio 
The Cs 137 r n direct contact with the metal end of the s stills co r. 
The faceplac er e d of the erys cal i pled co the 2061 by ra couplingg 
fluid such as Dow Corning Corp., Type DC200 (V"sco si cy of 100 ten tip orse) 
manufac cured by the lbw Corning Corp., Midland, Michrgan, or equi vales c. 

BASING DIAGRAM (Bottom View) 

With Base Attached 

P i n 1 - Dynode No.1 
Pin 2 -Dynode No.2 
Pin 3 - Dynode No.3 ovb it A DYg 

Pi n 4 - Dynode No.4 DVg v~~,v~rlo
Pin 5 -Dynode No.S 
Pin 6 -Dynode No.6 Dva~O~~7~mp 
Pi n 7 — Dynode No.7 
Pin 8 —Dynode No.f3 DY3©~~~~NC 
Pin 9 - Dynode No.9 
Pin 10 - Dynode Na.10 Dv2 p IV -c 
Pin 11-Anode DYI K 
Pin 12 - No Connection 
Pin 13 —Focusing Electrode 
Pin 14 - Photocathode 

DY7 DY 

DIRECTION OF RA DIATION~ 
INTO END OF BULB 

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

DATA 

6-66 



2061 

TERMINAL CONNECTIONS (Bottom View) 

With Base Removed 

Lead 1 - Photocathode 
Lead 2 - Dynode No.l 
Lead 3 -Dynode No.2 
Lead 4 - Dynode No.3 
Lead 5 - Cynode 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 - Focusing Electrode 

DY7 

~6 

~5 

Dr4

Dr3
DY2

DYI 

DYg 

DYy 

Flo 

G 
DIRECTION OF LIGHT: 
INTO END OF 8UL8 92 Le-1397 

DIMENSIONAL OUTLINE 

FACEPLATE — 
(SEE NOTEI 

PHOTOCATHODE 

Ti6 BULBi

2.5 
MIN. 

—2.00 t .06 
DI A. 

1.68 MIN. 
D I A. 

13 FLEXIBLE LEADS 
.020.003 

DI A. 

.275 
MAX. 
DI A. 

4.38 
±.25 

1.25 MAX. 

BASE 
J EDEC GROUP 5 

No. 814-36 

92LM-1399 

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 
Electronic Components and Devices Harrison, N. J. 



2062 

Photomultiplier Tube 
10-STAGE, NEAD-ON, FLAT-FACEPLATE TYPE NAVING S-I I RESPONSE 

1.68 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

For Use in Scintillation Counters for the Detection and Meas-
urement of Nuclear RadiG~ioN aNd Other l.ow-Level Light Sources 

The 2D62 is identical to Cype 6655A in ull respects except that 

it is supplied with a medium-s he 11 diheptal base attached to 

flexible leads to facilitate testing. After testing, the 

attached base should 6e removed prior to installing the 2GG2 
in a given system. 

BASING DIAGRAM (Bottom View) 
With Base Attached 

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

DY7 DYg 
DY6 

DY5 

DYq 

DYg 

DYz 

DYg 

DYIp 

NC 

DYI~ K 
DIRECTION OF LIGHT: 

INTO END OF BULB 

TERMINAL CONNECTIONS (Bottom View) 
With Base Removed 

Lead 1 - Photocathode 
Lead 2 - Dynode No.1 
Lead 3 - Dynode No.2 
Lead 4 - Uynode No.3 
Lead S - Uynode No.4 
Lead 6 -Dynode No.5 
Lead 7 -Dynode No.6 
Lead 8 -Dynode No.7 
Lead 13 -Uynode No.8 
Lead 14 -Dynode No.9 
Lead 15 - Dynodo~ No.10 
Lead 16 -Anode 
Lead 19 -Focusing Electrode 

DYE

DY6 

DY5

DYq 

DY3

DYZ 

DYE 

DYg 

DYg 

DYID 

K G 
DIRECTION OF LIGHT: 
INTO END OF BU LB 

92 ~9-139] 

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

DATA 

10-66 



2062 

DIMENSIONAL OUTLINE 

FACEPLATE 
(SEE NOTEI 

PHOTOCATHODE 

T16 BULB 

2.5 
MIN. 

+-2.00 t .06—~ 
DI A. 

- 1.68 MIN. 
DI A, 

13 FLEXIBLE LEADS 
.020±.005 

DIA. 

.275 
MAX. 
DI A. 

4.38 
=.25 

1.25 MAX. 

BASE 
JEDEC GROUP 5 

No. B14-38 

92LM-1399 

DIMENSIONS IN INCHES 

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

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



2063 

Photomultiplier Tube 
10—STAGE, HEAD—ON FLAT—FACEPLACE TYPE HAVING VENETIAN—BLIND—
TYPE DYN9DE STRUCTURE, 1.68—INCH MINIMUM—DIAMETER, FLAT, CIR—

CULAR, SEMITRANSPARENT PHOTOCATHODE AND S—I I RESPONSE 

For Use in Scintillation Counting Applications 

The 20$3 is elect ricalLy similar to type $053 except for the 

following performance cha ractertsiics and that the anode Lumi-
nous sensitivity and equivalent noise input ratings shown for 

the 8053 do not apply for type 2063. 

The 2063 is supplied with a medium-shell dihep Cal base attached 
to flezi6le leads to facilitate testing. After testing, the at-
tached hose of the 2063 should 6e removed prior to in st aLLing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 
Under conditions with do supply voltage IE) across a voltage 
divider providing I/6 of E between cat node and dynode No. l; 
I/I2 of E for each succeeding dynode stage; and I/12 of E be-
twean dynode No. 10 and anode. The focusing electrode is ad-
justed to that value between 50% and 100% of dynode No. l po-
tential (referred to cathode) which wi l l provide maximum anode 
current. 

Maximum Anode Dark C~Irrenta  0.05 
Minimum Pulse Height   0.13 V 

m Measured under the following co dici on s: Light ~nci dent the phoco-
achode is transmitted ch rou gh a blue filter Corning C.S. No. S-58. 

polished to 1/2 stock thicknessgg—Menu factored b the Corning Glass Works, 

cem ping 
Cory ewof 4870

°r~m 
eThenli tht flu xmincideni on etheefi lter is110 per g 

' rol omen s. The supply voltage is edj uaced to o6c sin en anode current 
of̀ 9 µA. De rk c went is measured with the li ghc so red, 

b Pulse hei ghc is defined ea the amplitude of the an de pulse voltage 
(referred co anode) measured across a 100 3 6%-kilohm resistor and a 
total <i can ce of 92 t 3% pF in parallel. An anode-to-ca chode volt-
age ar`iq io volts is applied across a v lcage divider etwo rk having 
1.5 t 5%— megohm eat scot between ce th ode end dinode No. 1, 450 c 5%—
kilohm re i tors between ech a c eeding stage nc lading dynode Na. ]0 
co anode.a The focusing electrode tie adj uaced co chat aloe between 
50% e d 100% of dynode No.l pocen ti el (referred co cathode) which will 
provide maximum anode current. The 662-N V ehoton from n s tope of 
e m having an atomic mesa of 137 (Cal r/) nd a cylindfFic~d 2 h 
2 inch ch allium-ec riveted s dium-iodide acin till scot LNaI(T1)]~cype 

B Dg, or qui valenc ere used, This crn ci llaeor ,s me factored by the 
Ha rshaw Chemical Corporation, 1945 Eest 97th Sc teat, Cleveland 6, Ohio. 
The Cs137 i n di tact contact with the metal end of the a in ci ll.co r. 
The faceplacecend of the crystal is c yled to the 2063 by a oupling 
Cl aid such • Do. Corning Corp., Type DC2a0 (Viscosity of 100 ten tipoiaeg
menu fec tared by the Dow Corn cng Corp., Midland, Michtgen, or equivelen t. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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2063 

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 

Pi n 7 —Dynode 
No.7 

DYE K 
DIRECTION OF RA DIATION~ 

Pin 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 — Focusing 

Electrode 
14 — Photo—

cathode 

TERMINAL CONNECTIONS (Bottom View) With Base Removed 

Lead 1 —Focusing DYq 
Lead 3 — Photo— Dy3

cathode 
Lead 4 — Dynode 

No.l DYz 
Lead 5 —Dynode Dr 

No.2 
Lead 7 — Dynode PC 

No.3 
Lead 8 — Dynode 

No.4 
Lead 9 — Dynode 

No.5 

FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE 

TI6 BULB 

13 FLEXIBLE LEADS 
.020 1.005 

DIA. 

DY5 

DYg 

DYIO 

Lead 11—Dynode 
No.6 

Lead 13 —Dynode 
No. 7 

Dr7 Lead 14 —Dynode 
No.8 

DY8 
Lead 15— Dynode 

Dr9 No.9 
Lead 17 —Dynode 

No.10 
Lead 19 —Anode 

P 92LS-13B5 

2.00 ±.06 DIMENSIONAL OUTLINE 
OIA. 

1.66 MIN. 
DIA. 

I 
4.33 
±.25 

1.25 MAX. 1 UIH. 

BASE 
2.5 I l~'JEDEC GROUP 5 
MIN. I No. 814-38 

92LM-1373 

DIMENSIONS IN INCHES 

Note: Wi chin 1.69-inch diamece r, d vi aci on from flatness of external surface 
of faceplate will not exceed 0.010 inch from peak co valley. 

~~ 

`/ 

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



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 charad eris tics and that the anode lumi-

nous sensitivity and equivalent noise input ratings shown for 

the 8054 do not npply for type 20648. 

The 20648 is supplied with a medium-shell diheptal base attached 

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

inched base of the 20648 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with do supply voltage (E) across a voltage 

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

I/12 of E for each succeeding dynode stage; and I/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-No. l po-

tential (referred to cathode) which wi l l provide maximum anode 

current. 

Maximum Anode Dark C~rrenta  0.05 µA 
Minimum Pulse Height   0. 18 V 

a 

b 

Measured under the following c di ti on s: Light 'nci dent the phoco-
achode is Gran amicced chrou ghn a hlue filter (Corning C.S. No. S-58, 

~ooli shed co 1/2 eto ck thickness—gg Menufectu red by the Corning C1 ass Wo rk a, 

c em
nin6

~ure ofo 20700 
rKm 

aTh enli chc flu z
m en 

tidenP op cheefilter is110 per g 
' of am The supply voltage ' edj uaced cco bcein a node u ran[ 

o fc9 µA. enDerk c enc r m as red with [he light so re ved.r

Pul ae height is udefineds ass the amplitude of the anodes pulse voltage 
(referred co anode) measured a a 100 f 6%-kilohm r iacor end e 
coca) pp itance of 92 t 3% pFc inaparellel. An anode-co each ode volc-
ge ofc1130 v lta i applied ac toss a vol [age-divider ecwork having a 
1.5 t 5%-megohm resistor between cathode and dynode No. 1, 450 t 5%-ki1-
ohm teals coca between each s ceedingg stage including dynode No. ]0 to 
n de. The focusing el ec erode 'a djusced to chat v lue between 60% 

end 100% ofd node No.l poten ci al (referred to ca ch ode) which will provide 
axi mum en odye current. The 662-K eV photon from an iso co a of cesium 
having an atomic mass of 137 (Cs1371 end a cylindric e11 5p nth x 3 
inch thallium-activated s dium-iodide scinci ))scot `NaI(T1)] cyyye 
12Al2, o equivei ant re used. This 'ncillecor is man fat cu red by 
the Hers hew Cg~ eel Corporation, 1945 Ee c 97th Stree c, Cleveland 6, 
Ohio. The Ca 7 is in dcrecc contact with the metal end of the a 
tilletor. The fat up la to d f the cal i c u led he 2064[ir by 

oupling fluid s ch es Dow Co ruing r~o rp., Type ~1C200 (V"aco ai cy of 
100 <en cippof se) manufac cured by [he Dow Corning Corp., Midland, Michigan, 
or equivalent. 

Q RADIO CORPORATION OF AMERICA 
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20646 

BASING DIAGRAM (Bottom View) 

With Base Attached 

Pin 1 —Dynode No.l 
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 

DYI K 
DIRECTION OF RADIATION 

INTO END OF BULB 

TERMINAL CONNECTIONS (Bottom View) 
With base Removed 

Lead 1 —Focusing Elect rode 
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.B 
Lead 15 —Dynode No.9 
Lead 17 —Dynode No. 10 
Lead 19 —Anode 

DYY

DYe 

ry 

DYIp 

92L5-1393 

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



20648 

DIMENSIONAL OUTLINE 

~~ 

~~'~ 

~\ 

PHOTOCATHODE 

1.9 
±,1 

1.09 

J24 
BULB 

2.00 
±.08 
DIA. 

13 FLEXIBLE LEADS 
.020 ±.005 

DIA. 

25 
MIN. 

3 00 ±.08 
DIA. 

FACEPLATE 
2.59 MIN. (SEE NOTE) 

DIA. ~ ~ 

0 

4.73 
±25 

1.25 MAX. 

BASE 
J E D EC GROUP 5 
N o. 814-38 

92 LN - 1378 

DIMENSIONS IN INCHES 

Note: Within 2.59-inch diameter, deviation from Flatness of ex-
ternalsurface of faceplate will noc exceed 0.010 inch from peak 
to valley. 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N, 1. 
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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-I I RESPONSE 

i For Use in Scintillation Counting Applications 

The 2065 is electrically similar to type 8055 except for the 

following performance characteristics and that the anode 

luminous sensitivity and equivalent noise input ratings 

shown for the 8055 do not app Ly for type 2065. 

The 2065 is supplied with amedium-shell dihep tnl base attached 

to flexible leads to fact lit¢te testing. After testing, the 
attached base of the 2065 should be removed prior to installing 

the [u be in ¢ given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with do supply voltage IE) across a voltage 

divider providing I/6 of E between cathode and dynode No. l; I/12 

of E for each succeeding dynode stage; and I/12 of E between 

dynode No. 10 and anode. The focusing electrode is adjusted to 
that value between 50% and 100% of dynode—No. l potential (re—

ferred to cathode) which wi l l provide maximum anode current. 

Maximum Anode Dark C~rrenta  0.05 µA 
Minimum Pulse Height   0.13 Y 

a 
Measu d under the follow~ng c dicions: Li ghc 'nci dent the photo-
achode is transmitted throughn blue filter (Corning C.S. No. S-58, 

~o li shed co 1/2 stock thickness 
a 

Manu fa cured by the Corning Gla 
'o rk s, Corning, New York) from a tungsten-filament lamp operated acsa 
for temperature of 2870° K. The light flux ~ cident on the fi leer i 

10 m olum en s. The supply voltage i dj ustedn co obtain a node c 
en ct of 9µA. Dark c enc is ees red with the light so r e re ved 

b Pul e h 'ght s defined them amplitude of the ode pulse voltage 
(referred co anode) m red a a 100 3 69-kilohm resistor and a 
t ocal ap cicance of 92s± 3% pFrin sparallel. An an de-co-cathode rolt-
ge oft 1130 v Its i applied acr of cab -divider ecwork having e 
1.5 3 5%-megohm r iscor be cween 

oss 
ch ode and dynode No. 1, 450 ± 6R-kil-

ohm re i tors between each s ceeding stage including dynode No. 10 to 
n de.s The focusing elec erode is adjusted to chat value between 50 °h 
and 100% of dynode No.l pocen ci el (referred to ech ode) which will 
p roii de maximum anode current. The 662-KK V photon from n t otope of 

having an atomic m f 137 (Cs13f) and a cylindr cal 3 'nth x 3es 
uh th al li m-ac civecedss di um-iodide sc' ci llecor LN aI(T llJ typpe 

12Al2, equivalent ere used. Thie s ~ cil lacor i an fat cu red by 
Harsh aw oChemic al Corpora ci on, 1945 Eesc c97 ch Street, Cleveland 6, Ohio. 
The Cs137 ~ n direct con tact with the metal end of the s in Gill et or. 
The fee ec lac er end of the ryscel is ppled to the 2065 by a eo p18n~ 
[laid su h Do. Corning Corp., Type ~C2V0 (Viscosity of 100 ten tipp e 
manufec cured by the Dow Corning Corp., Midland, Flt chi gan, requtvalen c. 

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

Dvz V IL'7 —c 
DYI 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 DYZ
Lead 8 — Dynode No.4 
Lead 9 — Dynode No.5 
Lead 11 — Dynode No.6 
Lead 13 —Dynode No.7 
Lead 14 — Dynode No.B 
Lead 15 —Dynode No.9 
Lead 17 —Dynode No.10 
Lead 19 —Anode 

orl

PC 

DY3 
DY 

DYE 

DrB 

9

DYIp 

92 L3-1383 

DATA i RADIO CORPORATION OF AMERICA 
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2065 

DIMENSIONAL OUTLINE 

.~ 

i~ 

FACEPLATE 
(SEE NOTED_ \

3. SO 
},19 

1.97 

C  ~ 

J42 BULB 

2.00 t .O6 DIA. 

13 FLEXIBLE 
LEADS 

.0203.005 DIA. 

2S 
MIN. 

5.25 l.O6 DIA, 

4.38 MIN. DIA, 

DIMENSIONS IN INCHES 

PHOTO—
CATHODE 

S.B7 
t.25 

1.25 MAX. 

t

BASE 
JEDEC GROUP 5 

No. 814-38 

92LM-1341 

Note: W'i thin 4. 3A-inch diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.010 inch from 
peak to valley. 

Q RADtO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4438,4439 
Photomultiplier Tubes 

' Sturdy, 10-Stage, 5-11, Head-On Types for Use Under 

Adverse Environmental Conditions 

The 4439 differs from the 4438 in that it is supplied 
with asmall-shell duodecal base attached to semi-
flexible leads to facilitate testing prior to installation. 
After testing, the attached base should be removed. 

GENERAL 
Spectral Response   5-11 ~, 
Wavelength of Maximum Response   4400 ± 500 ~ ' 

Cathode, Semitransparent   Cesium-Antimony 

Minimum area   1.2 in2 (7.7 cm2) 

Minimum diameter   1.24 in (3.1 cm) 
Window   Corning° No.0080, or equivalent 

Shape   Plane-Plano 
Index of refraction at 4360 angstroms   1.523 

Dynodes: 
Substrate   Nickel 

Secondary~Emititing Surface  Cesium-Antimony 

Structure . . ..Circular-Cage Electrostatic-FocusType 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10     4 pF 

Anode to all other electrodes   5.5 pF 
Maximum Overall Length 

(Excluding Semiflexible Leads) . . . . 3.91 in (9.9 cm) 

Maximum Diameter   1.56 in (3.9 cm) 

Bulb   T-12 
Base (Temporary for 4439 only) . . . . Small-Shell Duodecal 

12 Pin (JEDEC No.B12-43). Non-hygroscopic 
Socket   Ebyb No.9058, or equivalent 

Magnetic Shield   See footnote c 
Operating Position   Any 

Weight (Approx)  2 oz 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC Supply Voltage: 

Between anode and. cathode   1250 max. V 
Between anode and dynode No.10   250 max. V 
Between consecutive dynodes   200 max. V 
Between dynode No.l and cathode   300 max. V 

~~ /~ Electronic DATA t 
(~ ~ Components s-~o 



4438,4439 
Average Anode Currents  0.75 max. mA 

Ambient Temperaturef   75 max. oC

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (E) across a volt-
age divider providing electrode voltages as shown in Table 
I, except as noted. 

With E = 1000 volts (Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radiant9 at 4400 
angstroms  — 2.2 x 104 — A/W 

Luminoush  10 27 300 A/lm 

Cathode Sensitivity: 

Radiant ) at 4400 
angstroms  — 3.6 x 10-2 — A/W 

Luminousk  3 x 10-5 4.5 x 10-5 — A/lm 

With bluelight'" 2.8 x 
10"8 

— — A 

Quantum Effi-
ciency at 4200 
angstroms  — 10.5 — % 

Current.Ampl i-
fication   — 6 x 105 —

Anode Dark Cur-
rent"   — 1.6 x 10-8 5 x 10-8 A 

Equivalent Anode 
Dark Current In- ` = 8 x 10-10 2.5 x 10-9 lm 

"  {(put 1 x 10-12p ly

Equivalent Noise 
Input4   — 6.5 x 10-12 — lm 

Anode-Pulse Rise 
Time`'S at 1250 V. — 2.5 x 10

-g 
—

ElectrontTransit ~ 
Time • at 1250 ~ . — 2.9 x 10 — 

Made by Corning Glass Works, Corning, New York 14830. 
b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, Pa. 19144. 
c Magnetic shielding material in the form of foil or tape as 

available from the Magnetic Shield Division, Perfection 
Mica Company, 1322 N. Elston Avenue, Chicago, Ill., 
60622, or equivalent. 

e Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recom-
mended. --~. ]ndicates additions or changes. 

~~~ 
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4438,4439 
9 This value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 804 lumens 
per watt. 

h Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is 

operated at a color temperature of 2870°  I{ and a light in-
put of 10 microlumena is used. 

~ This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. 

k Under the following conditions: The light source is a 
tungsten-filament lamp having slime-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 applied be-
tween cathode and all other electrodes connected as anode. 

~^ 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, Coming, 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. 

^ At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. 

p At 4400 angstroms. This value is calculated from the 

EADCI value in lumens using a conversion factor of 804 

lumens per watt. 

Q Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 

tungsten-light source at a color temperature of 2870° K in-
terrupted 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. 

r Under conditions with do supply voltage (E) across a 
voltage divider providing 1/6 of E between cathode and 
dynode No.l; 1/12 of E for each succeeding dynode stage; 
and 1/12 of E between dynode No.10 and anode. 

~~U LJ 
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4438,4439 
s Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is pri-
marily afunction of transit time variation and is measured 
under conditions with the incident light fully illuminating 
the photocathode. 

t The electron transit time is the time interval 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 anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminatint; the photocathode. 

Table I 

Typical Potential Distribution 

8.13`0 of Supply 
Between Voltage (E) 

multipl ied by 

Cathode and Dynode No.l 1.7 
Dynode No.l and Dynode No.2 1.3 
Dynode No.2 and Dynode No.3 1.3 
Dynode No.3 and Dynode No.4 1.0 
Dynode No.4 and Dynode No.5 1.0 
Dynode No.5 and Dynode No.6 1.0 
Dynode No.6 and Dynode No.7 1.0 
Dynode No.7 and Dynode No.B 1.0 
Dynode No.B and Dynode No.9 1.0 
Dynode No.9 and Dynode No.10 l.0 

Dynode No.10 and Anode 1.0 
Anode; and Cathode 12.3 

OPERATING CONSIDERATIONS 

SHIELDINGt 

Electrostatic shielding of these tubes is ordinarily re-
quired. When a shield is used, it must be connected to 
the cathode terminal. The application of high voltage, 
with respect to cathode, to insulating or other mate-
rials supporting or shielding these tubes at the photo- 
cathode end of the tubes should not be permitted un-
less such materials are chosen to limit leakage current 
to the tube envelope to 1 x 10-12 ampere or less. 

Dili 

4./ 

~/ 

~~~ 
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4438,4439 
HIGH VOLTAGE WARNING: 

The high voltages at which these tubes are 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. 

~' TYPICAL VOLTAGE-DIVIDER ARRANGEMENT WHICH 
PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 
0 1 

LOAD 
CONNECTION 

R11 
DYNODE N0. 10 

R~ 

DYNODE N0.9 

DYNODE N0.6 

DYNODE N0.7 

9 
+o R 

TO DYNODE N0.6 10 
REGULATED 
DC POWER R SUPPLY 

(SEE 
DYNODE N0.5 

NOTE N 

— O R 2 13 
5 

DYNODE N0.4 
PHOTO-
MULTIPLIER 
TUBE 

DYNODE N0.3 

DYNODE N0.2 

R2

DYNODE N0. 1 

PHOTOCATHODE 

d 
R1: 680,000 ohms, 5%, 1/2 watt 92LM-2766 

R2 and R3: 510,000 ohms, 5%, 1/2 watt 
R4 through R11: 390,000 ohms, ;;%, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1250 
volts dc. 

~~U u 
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4438,4439 
TYPICAL VOLTAGE•DIVIDER ARRANGEMENT FOR USE 
IN SCINTILLATION-COUNTING APPLICATIONS 

ANODE RETURN 

R12 C 
I RII 

DYNODE NO IO 

RIO C 2 

DYNODE N0.9 
CS 

L3
~~ 

DYNODE N0.8 

B Ca

DYNODE NO T 0 

+o 
6  OUTPUT 

0 
RT 5 

TO DYNODE NO.6 10 
REGULATED 
DC POWER 
SUPPLY 6 

ISEE NOTE U DYNODE NO 5 

RS

DYNODE NO.a 

PHOTO-
4 MULTIPLIER 

TUBE 
DYNODE NO 3 

DYNODE N0.2 

DYNODE NO 

PHOTOCATHODE 

92LM-276] 

C1: 0.05 µF, 20%, 500 voltst ceramic disc 
C2: 0.02 µF, 20%, 500 volts, ceramic disc 
C3: 0.01 µF, 20%, 500 volts, ceramic disc 
C4: 0.005 µF, 20%, 500 volts ceramic disc 
C5 and C6: 0.005 µF, 20%, 3000 volts, 

ceramic disc 
R1: 680,000 ohms, 5%, 1/2 watt 
R2 and R3: 510,000 ohms, 5%, 1/2 watt 
R4 through Rll : 390,000 ohms, 5%, 1/2 watt 
R12: 1 megohm, 5%, 1/2 watt 
R13: 100,000 ohms, 5%, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1250 
volts dc. 

Note 2: Capacitors C1 through C6 should be connected at 
tube socket for optimum high-frequency performance. 

~~~-/ ~1 Components 
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4438,4439 
LEAD CONNECTIONS 
Bottom View 

~` (With Base Removed) 

<"~ 

~"~. 
DYI K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

TERMINAL DIAGRAM 

Bottom View 

(With Temporary Base) 

Lead 1: Dynode No.l 
Lead 2: Dynode No.3 
Lead 3: Dynode No.S 

DY4 Lead 4: Dynode No.7 
Lead 5: Dynode No.g 
Lead 6: Anode 

DYZ Lead 7: Dymode No.10 
Lead 8: Dymode No.B 
Lead g: Dymode No.6 
Lead 10: Dymode No.4 
Lead 11: Dymode No.2 
Lead 13: Photocathode 

p DYIO Pin 1: Dynode No.l 
DYg_ 0 0 _DYg Pin 2: Dymode No.3 

Pin 3: Dynode No.S 
DY7w~r~ ADY6 Pin 4: Dymode No.7 

Pin 5: Dymode No.9 
~ Pin 6: Anode DYS~_~~(~7WDY4 

pin 7: Dynode No.10 

DY3~ 
0 

®~DYp 
pin 8: Dynode No.B 
Pin 9: Dynode No.6 

DYI K Pin 10: Dynode No.4 
DIRECTION OF LIGHT: Pin 11: Dynode No.2 

~..~, INTO END OF BULB pin 12: Photocathode 

/^~ 

~~U u 
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4438,4439 
DIMENSIONAL OUTLINE 

1.50(38.11±.06 DIA. 

1.24(314)MIN 
FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE 

T12 BULB 

12 FLEXIBLE LEADS 
020( 50)±.005 DIA. 
L5(38)MIN.LENGTH 

DIA, 

3.18 
(B07) 
_' 15 

3.91 
(99.3) 

MAX. 

SPECIAL 
BASE 

TEMPORARY 
BASE 

JEDEC GROUP 4 
No. 812-43 

92CS-1144183 

Dimensions are in inches unless otherwise stated. Di:ncn-
sions in parentheses are in millimeters and are derived from 

the basic inch dimensions (1 inch = 25.4 mm). 

Note: Within 1.24" diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed 0.010" from peak 
to valley. 

Note: Type 4438 is supplied without temporary B12-43 base. 

~~U L~ 
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4438,4439 

~~ ~ ~ ~ 
\ ~ ~ t ~~ 

\ I 1 ■ ■~ 

~ ~~ ~ 

12 FLEXIBLE LEADS 
.020 ±.005 DIA. 

.24 #.03 DIA.  

74 t.01 DIA. 

25.7 ° 25.7 ° 

DETAIL OF BASE STEM 

r  1,56 MAX. DIA. 

- ~rr-r -  ~-- -r it -~ 
~~ ~i ~ ~~ ~ 

~ ~~ 
~ ~~ 
■ ■■ 
~ ~~ t  

0 00 

I 
.60 
MAX. 

I NDE X (NOTE I ) 

25.7• ` 13 - .. I 25.7° 

SEE 1 12 ~ i ~ 2 NOTE 2 I ~ ~ 

25.7° II _ + ~ 25.7°
. '/~_

~ 
9 / ~ II

I  
S 

25.7 ~ B ~ 6~~ ~ 25.7 

25.7° 25.7• 

25.7° 25.7• 

IS 
MIN. i

92CM-11429RI 

Note 1: Lead is cut off within 0.04 inch of the glass button 
for indexing. 

Note 2: Lead No.12 is cut off within 0.04 inch of the glass 
button. 

See Spectral Energy Distribution Curve at Front of this 
Section. 

~~~ 
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4438,4439 
TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-DYNODE-NoI VOLTS=208 
DYNODE-No I-TO-DYNODE -No.2 VOLTS=158 
DYNODE-No.2-TO-DYNODE-No3 VOLTS=158 
EACH SUCCEEDING DYNODE -STAGE VOLTS=122 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 

AT COLOR TEMPERATURE OF 2870°K 
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TYPICAL SENSITIVITY AND CURRENT 
AMPLIFICATION CHARACTERISTICS 
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THE SUPPLY VOLTAGE(E1IS ACROSS A VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 
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BETW EEN. 8.13 % OF E 
MULTIPLIED BY: 

CATHODE AND DYNODE No I 
DYNODE No. l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.7 
1.3 
1.3 
I.0 
12.3 
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500 600 700 800 900 1000 11001200 
SUPPLY VOLTS (E18ETWEEN ANODE 

AND CATHODE 92CM-IIa39R1 
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4438,4439 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS 
FOLLOWS: 

BETWEEN: 
8 13 % OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No. t 
DYNODE No.l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.7 
1 3 
I .3 
I.0 
12.3 

TUBE TEMPERATURE=22"C 

DASHED PORTION INDICATES INSTABILITY 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870"K 
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4438,4439 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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4438,4439 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE(E)ACROSS VOLTAGE DIVIDER PROVIDING I/6 OF E 
BE7WEEN CATHODE AND DYNODE Nol; I/12 OF E FOR EACH SUCCEEDING 
DYNODE STAGE; AND I/12 OF E BETWEEN DYNODE No. 10 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4440 

Multiplier Phototube 
•-. 

S-I I RESPONSE 
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

Far Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Industrial, Mil itary, and Missile Appl ications 

DATA 
General: 
Spectral Response  5-11 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Flat, Circular 
Minimum Area  1.2 sq. in. 
Minimum diameter  1.24" 

Window Lime Glass (Corninga No.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 other electrodes   7 pf 

Maximum Overall Length  4.12" 
Seated. Length   3.50" ± 0.12" 
Maximum Diameter  1.56" 
Operating Position  Any 
Weight (Approx  )  2  2 oz 
Bulb  T12 
Socket lmphenolb No. 59-402, or equivalent 
Magnetic Shield   Mil len° No.80802C, or equivalent 
Base  Ultrashort Smal l -Shel l Duodecal 12-Pin, 

(JEDEC Group 4, No. 612-186), Non-hygroscopic 
Basing Designation for BOTTOM VIEW  12AE 

i 

Pin 1 -Dynode No.1 
Pin 2 -Dynode No.3 
Pin 3 -Dynode No.S 
Pin 4 - Dynode No.7 
P i n 5 - Dynode No.9 
Pin 6 -Anode 
P i n 7 - Dynode No. 10 
P i n 8- Dynode No. 8 
Pin 9 - Dynode No.6 
Pin 10 - Dynode No.4 
Pin 11- Dynode Na.2 
Pin 12 - Photocathode 

DIRECTION OF RADIATION: 
INTO END OF BULB 

MaxlmUm Rating3, Absolute-Maximum Values: 
DC SUPPLY VOLTAGE BETWEEN ANODE 

AND CATHODE . 
DC SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES  

1250 max. volts 

250 max. volts 

200 max. volts 

RADIO CORPORATION OF AMERICA DATA I 
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4440 

DC SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE   300 max. volts 

AVERAGE ANODE CURRENTd  0.75 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with do supply voltage IE) across 
a voltage divider providing I/6 of E between cathode 

and dynode No. l; I/12 of E fior each succeeding dynode 
stage; and I/12 of E between dynode No. 10 and anode. 

With E = i000 volts (Exceyt as notedl 

Min. Tyy. Max. 

Sensitivity: 
Radiant, at 4400 
angstroms. - 2.2 x 104 - a/w 

Cathode radiant, 
at 4400 
angstroms. - 0.036 - a/w ~.` 

Luminous: 
At 0 cps°. 10 27 300 a/lm 
With dynode No. 10 
as output 
electrodef - 16 - a/lm 

Cathode luminous: 
With tungsten 

l ight source9. 3 x 10-g 4.5x10'5 - a/lm 
With blue l ight 

sourcek ~" 2.8 x 10- g - - a 
Current Ampl ification - 6 x 10

-g -
Equivalent Anode-

Dark-Current In-
put at a luminous 
sensitivity of 

20 a/lm1 ~k - 8 x 10-10 2.5x10-9 lm 
Equivalent noise 

Input'"   - 4x10-12 Y.7x10- I I lm 
Dark Current to Any ,~~ 

Electrode Except 
Anode at 25° C - - 7.5x10-~ a 

With E = rygo volts (Exceyt as noted) 

Min. Tyy. Max. 

Sensitivity: 
Radiant, at 4400 

angstroms. - 2.2 x 103 - a/w `r~ 
Cathode radiant, 
at 4400 
angstroms. - 0.036 - a/w 

Luminous: 
At 0 cps°. - 2.7 - a/lm 
With dynode No. 10 
as output 
electrodef - 1.6 - a/lm ~'~ 

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



4440 

Min. Tyg. Max. 

Cathode luminous: 

With tungsten 

l ight sourceg.  
With blue l ight 
sourceh•" 

Current ?mpl ification.  

3x10- '` 4.5x10- ' 

2.8 x 10- a -
- 6 x 104

b Made by Corning Glass Works, Corning, New York. 

a/lm 

a 

Made by Amph enol Electronics Corporation, 1e30 South 5uth Avenue, Chicago 
SY, Ill inois. 

° Made by James Mi llen Manufacturing Company, 150 Exchange Street, Malden 
h8, Massachusetts. 

d 
Averaged over any interval of 30 seconds maximum. 

e Under the following conditions: The l ight source is atungst en-filament 
lamp ha~i ng sl ime-glass envelope. It is operated at a color temperature 
of 2870 K and a l ight input of 10 mic rolumens is used. 

f 
An output current o4 opposite polarity to Coat obtained at the anode may 
De provided Dy using dynode No. 10 as the output electrode. with this ar-
rangement, the load is connected in the dynode-No. 10 circuit and the anode 
serves only as collector, The curves shown in the aCcomp any ing Tygtical 
Anode Characteristics [u rve do not apply when dynode No. 10 is used as the 
output electrode. 

9 Under the following conditions: The l ight Source i5 atungst en-filament 
lamp ha~i ng sl ime-glass envelope. It is operated at acolor temperature 
of 2870 K. The value of ligght flux is 0.01 lumen and 200 volts are ap-
pl ied between cathode and all other electrodes connected as anode. 

k for maximum signal-to-noise ratio, operation witna supply voltage (E) De-
low 1000 volts is recommended. 

m Under the following conditions: Supply voltage (E) is as shown, 250 C tube 
temperature, ezte tool shield connected to cathode, bandwidth 1 cycle per 
second, tungsten-l ight source at a color tempe rata re of 2870° K interrupt-
ed at slow audio fre quency to produce incident radiation pulses alterna-
ting between zero and the value stated. The "on" period of the pulse is 
equal to the "off• period. 

" see Sgec trai Characteristic of 2890° %Light Source and Sgectral Charac-
teristic of Lig At from 28900 X Source after gassing through Indicated Blue 
Filter at front of this Section. 

h Under the following conditions: Light incident on the cathode is Lrans-
mi tted through a blue f i 1 ter (Corning C.S. No. 5-58, Glass Code No. 5113 po1-
i shed to 1/2 stock thickness--Manufactured by the Corn ing Glass Works,Corn-
ing, New Yorkb from atun9sten-filament lamp operated at acolor temper-
ature of 2870 K. The value of l ight flux incident on the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

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

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

is shown at the front of this Section 
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FACEPLATE 
(SEE NOTE) I I I I `i 

~ A 

PHOTOCATHODE 

T12 BULB 

BASE 
JEDEC GROUP 4 

No. 812 -186 

1.50 ±.06 DIA. 

1.24 MIN. 
DIA. 

DIMENSIONS IN INCHES 

3.50 
+.12 

4.12 
MAX. 

92CS-I1435RI 

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 FATNESS 
OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010 INCH 
FROM PEAK TO VALLEY. 

~" 

~i 

~/ 

V 
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TYPICAL ANODE CHARACTERISTICS 
DYNODE-No.I-TO-CATHODE VOLTS=167 
EACH SUCCEEDING STAGE VOLTS=83 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
Of 2870' K. 
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4440 

TYPICAL CHARACTERISTICS 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY 
THE SUPPLY VOLTAGE 
PROVIDES I/6 OF E 
I/12 OF E FOR EACH 
BETWEEN DYNODE No.10 

TUBE TEMPERATURE=25" 
DASHED PORTK)N INDICATES 
LIGHT SOURCE S ATUNGSTEN—FILAMENT 
AT A COLOR TEMPERATURE 

IS VARIED BY ADJUSTING 
(EJ ACROSS VOLTAGE DIVIDER WHICH 

BETWEEN CATHODE AND DYNODE No.l; 
SUCCEEDING STAGEr AND I/12 OF E 

ANO ANODE. 
C 

INSTAB LITY. 
LAMP OPERATED 

OF 2870" K. 
1 
r 

1 
1 

r 

~' ' 

0.1 
2 4 6 8 2 4 6 8 2 4 6 8 2 

I 10 100 
LUMINOUS SENSITIVITY—AMPERES~LUMEN 
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4441 

Multiplier Phototube 
S-I I 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, Mi litary, and Missi le Appl ications 

DATA 
General: 
Spectral Response  5-11 
Wavelength of Maximum Response 
Cathode, Semitransparent 

Shape 
Minimum area 
Minimum diameter 

4400 ± 500 angstroms 
Cesium-Antimony 

  Flat, Circular 
1  2 sq. i n. 

1  24" 
Window   Lime Glass (Corninga No.0080), or equivalent 

Index of refraction  1.51 
Dynode Material  Cesium-Antimony 
Direct Interelectrode Capacitances (Approx. ) : 

Anode to dynode No. 10   3.2 pf 
Anode to all other electrodes  5.0 pf 

leads). 3.18" 
1  56" 

 Any 
3 oz 

 T12 
Magnetic Shield b 
Base - Special 
Terminal Diagram: 

Lead 1 & Metal Flange-
Photocathode 

Lead 2 -Dynode No.1 
Lead 3 -Dynode No.3 
Lead 4 -Dynode No.S 
Lead 5 -Dynode No.7 
Lead 6 -Dynode No.9 
Lead 7 -Anode 
Lead 8 -Dynode No.10 
Lead 9 -Dynode No.B 
Lead 10 -Dynode No.6 
Lead 11 -Dynode No.4 
Lead 12 -Dynode No.2 

Maximum Ratings, Absolute-Maximum VaGues: 
DC SUPPLY VOLTAGE BETWEEN ANODE AND 

CATHODE 1250 max. 
DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND 

ANODE 250 max. 
DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 

DYNODES   200 max. 

Maximum Overall Length (Excluding flexible 
Maximum Diameter 
Operating Position 
Weight (Approx. )  
Bulb 

METAL 
FLANGE 

DIRECTION OF RADIATION: 
INTO END OF BULB 

volts 

volts 

volts 

RADIO CORPORATION OF AMERICA 
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4441 
DC SUPPLY VOLTAC~ BETWEEN DYNODE N0.1 
AND CATHODE  300 max. volts 

AVERAGE ANODE CURRENTS   0.75 max. ma. 
AMBIENT TEMPERATURE  75 max. oC 

Characteristic Range Values for Equipment Design: 

Under conditions with do supply voltage lE) across 
a voltage divider providing I/6 of E between cathode 
and dynode No.l; I/12 of E for each succeeding dynode 
stage; and I/12 of E between dynode No.10 and anode. 

With E = i000 volts (Except as noted) 

Nin. Tyb. Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. -

Cathode radiant, 
at 4400 angstroms -

Luminous: 
At 0 cpsd   10 
With dynode No.10 
as out-

2.2 x 104

0.036 

27 300 

a/w 

a/w 

a/lm 

put electrode°. - 16 - a/lm 

Cathode luminous: 
With tun~sten l ight 

source   3 x 10-5 4.5 x 10-5 - a/lm 
With blue l ight 
source9~" 2.8 x 10-g - - a 

Current Ampl ification - 6 x105 -
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity 
of 20 a/lm: h,~ - 8x10-10 2.5x10-9 lm 

Equivalent Noise Inputk - 4 x 10-12 1.7 x 10-1 1 lm 
Dark Current to Any 
Electrode Except 
Anode at 250 C. - - 7.5 x 10-~ a 

With E = 7go volts (Bxceyt as noted/ 
Nti n. Tyy. Nax. 

Sensitivity: 
Radiant, at 
4400 angstroms. - 2.2 x 103 - a/w 

Cathode radiant, 
at 4400 angstroms - 0.036 - a/w 

Luminous: 
At 0 cpsd   - 2.7 - a/lm 
With dynode No.10 as 
output electrode° - 1.6 - a/lm 

Cathode luminous: 
With tun sten light 

source   3 x10-5 4.5 x10-5 - a/lm 
With blue l ight 
source9~• 2.8 x10-$ - 

Current Ampl ification - 6 x 104 - 

RADIO CORPORATION OF AMERICA 
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~ 1 
f Untler the following conditions: The light source Is a tungsten-filament 

lamp haling slime-glass envelope. IL is operal etl at a color temperature 
of 2870 K. The value of light flux is0.01 lumen antl 200 volts are ap-
plied between cathotle antl all other electrodes connectetl as anotl e. 

g Under the followi ng conditions: Light Incltlent on the cath oQe is trans-
miCted lh rou ggh a Dlue filter (Corning C.S. No. S-58. Glass Cotle No .5113 
polished to 1/2 stock thic kness—Manufactured by the Corning Glass Works, 
Corning, New York) from a tungsten-filament lamp operatetl at a color 
temperature of 28700 K. The value of light flux Incident on the filter 
is 0.01 lumen antl 200 volts are applied between cathode antl all other 
electrodes connectetl as anode. 

a 
Matle by Corning Glass Works, Corning, New York. 

b 
Magnetic shi alai ngg materiel in the form of foil or tape as available from 
the Magnetic Shield Di Vl sion, Perf action Nice Company, 1829 Cl vic Opera 
Building, 20 North Wacker Drive, Chicago 6, Illinois, or equivalent. 

~ Averaged over any interval of 30 seconds maximum. 
d 

Untler the following conditions: The light sou rce isa tungsten-filament 
l amD haling a lime-glass envelope. It is op eraled at a color temperature 
of 2870 K end 8 light Input of 10 ml crolumens is Us etl. 

e 
An output current of oD Posi to polarity to that oDtalnetl at the anode may 
be provided Dy using dynode-No.10 85 the output electrode. With this 
arrangement, the loatl is connectetl In the tlynotle No.10 circuit and the 
anode serves only as collector. The curves shown in the accompanying 
Typical Anode CAarac to ristics curve do not apply when tlyn ode No. 10 is 
u se0 as the output electrotl e. 

h At a tube temperature of 25o C. Dark current may De retlu cad by use of 
a refrigerant. 

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

k under the following conditi ohs: Supply voltage (E) is as shown, 25o C 
tube temperature, external shi eltl connected to cathotle, Dan dwidth 1 cycle 
per second, tungsten-light source at a color temperature of 2870° K in-
terruptetl at a low au0io frequency to pro0u ce incitlent radiation pulses 
alternating between iero antl the value stated The 'on' period of the 
pulse is equal to the "off" period. 

m 
See Spectral Characteristic $f 2870° X LiQ ht Source and Spectral CAar 
ac ter tistic of Lip ht froe 2870 X Source after passing through Indicated 
Blue Pi Lter at front of to is Section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DE1'ICE HAVING S-I I RESPONSE 

is shown at the front of this Section 

,, 
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FACEPLATE 
(SEE NOT E1 

PHOTOCATHODE 

T12 BULB 

i 

~_ I.50 t .06 _y 
DIA. 

1.24 MIN. 
DIA. 

 1.56 MAX. ~ 
DIA. 

2.81 

±.06 

3. 8 
MAX. 

12 FLEXfBLE 
LEADS 

.020 t .005 
DIA. 

92CS-11464R1 

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 FLANGE. 

NOTE: DEVIATION FROM FLATNESS WITHIN THE 1.24 INCH DIAM—
ETER AREA WILL NOT EXCEED O.OIC INCH FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
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4441 
SPECIAL BASE 

Pin Dimensions and Orientation and Index Guide 

INDEX (NOTE I) 

NOTE 2~ 

25 

25.7° 

25.7° 

25.7° 

~r  ^~ ~ Q 

 1.25 MIN. DIA. 

 1.44 ± ~D2 DIA. 

~5.7°_~_ 25 7° ~ 

.74 ± !DI DIA. 

DIMENSIONS IN INCHES 

f2—Lead Base 1,2,3,4,5,6,7,8,9,10, 1 1,12 

NOTE I: LEAD IS CUT OFF WI-THIN 0.04 INCH OF THE GLASS 
BUTTON FOR INDEXIN,. 

ROTE 2: LEAD NO. 13 IS CUT OFF WITHIN 0.04 INCH OF THE 
GLASS BUTTON. 

25.7 ° 

BULB 

—~ 

25 MIN. 

METAL FLANGE 

.27 MAX. 
DIA. 

25.7 

25.7 ° 

25.7° 

92CM-11463RI 
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TYPICAL ANODE CHARACTERISTICS 
DYNODE—No.I—TO—CATHODE VOLTS=167 
EACH SUCCEEDING STAGE VOLTS=83 
LIGHT SOURCE IS ATUNGSTEN—FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
Of 2870' K. 
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TYPICAL CHARACTERISTICS 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
LUMINOUS SENSITIVITY 1S VARIED BY ADJUSTING 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES I/6 OF E BETWEEN CATHODE AND DYNODE No.l; 
I/12 OF E FOR EACH SUCCEEDING STAGE; AND I/12 OF E 
BETWEEN DYNODE No.10 AND ANODE. 

TUBE TEMPERATURE=25° C 
DASHED PORTION INDICATES INSTAB LITY. 
LIGHT SOURCE S ATUNGSTEN—FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870° K. 
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Multiplier Phototube 
RUGGED VIBRATION-RESISTANT STRUCTURE 

S-I I 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 Missi le and 
Rocket Service and other Industrial and Mil itary Appl ications 
where Severe Environmental Conditions may be Encountered. 

Phe ggqiA is the same as the ggqi except for the felloun ng: 

Characteristics Range Values for Equipment Design: 
With E = i000 volts 

Min. Tyy. Max. 
Anode-Pulse Rise Timea. - 2.8 x 10-9 - sec. 
With E = ry go volts 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 20 a/lmb'o   - 8x10- ID 2.5x10-9 lm 

ENVIRONMENTAL TESTS: 
The 4441A is designed to withstand environmental tests 

equivalent to those specified in MIL —E-527X' for equipment 
mounted on the structures of missi les propel led or launched 
by high—thrust rocket engines. The accelerations specified 
in these tests are appl ied directly to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

S hoC k. These tests are performed first, per method of 
MIL—E-527X', Pa r. 4. 15.5. 1, Proc.V, on apparatus which pro—
vides a half —wave sinusoidal shock pulse. One—hundred per—
cent testing of al l 4441Ars is performed. Each 4441A Inon—
operatingl is subjected to three impact - shocks in each 
direction of the three orthogonal axes. Each impact 
shock has a peak acceleration of 30 t 3 g's and a time 
duration of I I t I mi l l iseconds. Each tube is subjected 
to a total of IS impact shocks. 

Vibration. These tests are performed next, on apparatus 
which appl ies a variable—sinusoidal frequency vibration to 
the tube in accordance with MIL—E-527X', pa r. 4.7. 14 and 
pa r. 4.7. 14. t, except forthe cycle duration. This test is 
performed on al l 4441A tube types. Each 4441A (Operating 
under the cond it ions specified underTube Rejection Criterion) 
is vibrated in each of the three orthogonal axes and 
as specified in the fol lowing schedule. A vibration cycle 
has a duration of 5 minutes per axis in which time the 
frequency is varied logarithmical ly from 20 to 2000 and 
back to 20 cycles per second. One vibration cycle is per—
formed for each axis and the total test period for each 
tube is 15 minutes. 

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

DATA 
3-64 
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Double Ampl itude 
inches 

Accelera- 
tion 
y' s

Fre- 
quency 

cps 

Cycle Duration 
Per Axis 
minutes 

0.050 ± 0.005 
- 

0.050 ± 0.005 

- 
20 
20 
- 

20-87 
87-2000 
2000-87 
87-20 

Tube Rejection Criterion. after completion of the snook 
tests, tubes are operated at an anode-to -cathode voltage of 
1000 volts with the l ight level incident on the tube adjusted 
to provide an anode current of 8 microamperes. Electrical 
and/cr mechanical tube fai lures due to shock or vibration 
are cbsery ed during the vibration test when the spec ifi ied 
anode current is monitored. Tube rejection criterion for 
both tests is that the anode current of 8 microamperes wi l l 
not change more than ± 20 per cent at any time during the 
vibration test far each axis. 

Design Tests: 
Vibration. These tests are performed under conditions 
equivalent tothose described in MIL-E-5272C* , pa r. 4.7. 14 and 
pa r. 4,7. 14. 1 , The vibration cycle has a duration of one 
hour and two cycles are performed for each of the three 

c rt hogcnal 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 MIL-E-5272C* , pa r. 4. 16.3, Proc. 1 1 l 
except that tubes are subjected for one minute to an in-
creased acceleration test level of 100 ± 10 g's in both 
directions of the three orthogonal axes and the tubes are 
non-operating. 

'" Mi l itary Specification Mil-E-5272C (A5G) , 13 April 1959; and Amend-
ment 1, 5 January 1960, 

V 

V 
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/~ 

Vidicon 
.. 

SpectraPlex Type for Single-Tube Color Cameras 

■ Integral Dichroic Filter Stripes Optically Encode Color Information 
■ Signal Can Be NTSC (or PAL) Encoded 

/'~, ■ Requires Only Moderate Studio Lighting-100 lumens/foot2 Ifcl 
■ Produces Fully Compatible Video for Black -and-White Monitors 
■ Familiar Vidicon Structure —Magnetic Focus and Deflection 

General Data 

^, Electrical: 

Heater Voltage   6.3 ± 5% V 

Heater Current at 6.3 Volts, ac or do   0.6 nominal A 

Focusing Method   Magnetic 

DeflecLon Method   Magnetic 
Direct Interelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

Optical 

Outer faceplate glass is Corning code 7056 having a thickness of 
0.094" ± 0.012". 

Inner faceplate   Dark -Clad Fiber Optics 

Photoconductor   Antimony Trisulfide 

Onentation 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. 

Maximum Useful Diagonal of Image   0.625 in (16 mm) 

Mechanical: 

Maximum Length  6.475 in (164.5 mm) 

Maximum Diameter   1.135 in 128.83 mm) 
Bulb  T8 
Base   Small-Button Ditetrar 8-Pin (JEDEC No.E8-111 

Socket   Cinchb No.8VT (133-98-11-0151, or equivalent 

Deflecting Yoke -- Focusing Coil --
Al ignment Coil —Assembly   Cleveland Electronicsc,d 

No.VDA-945, or equivalent 

Operating Position   Any 

Weight (Approx.)   2 oz 

~~U L1 
Electronic 
Components 
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Maximum and Minimum Ratings, 

Absolute-Maximum Values:e 

For scanned area of 1/2" x 3/8" 112.7 mm x 9.5 mml 

Min. Max. 

Grid-No.4 Voltagef   — 1000 V 

Grid-No.4 and Grid-No.3 
Voltage Difference  600 V 

Grid-No.3 Voltagef   — 1000 V 

Grid-No.2 Voltage   — 350 V ~ 
Grid-No.2 Power Dissipation   — 1 W 

Grid-No.t Voltage   —150 0 V 

Heater-Cathode Voltage  —125 10 V 

Heater-Voltage Tolerance  — 5 

Target Voltage   — 70 V 

Dark Current   — 0.25 µA 

Peak Target Current9   — 0.75 µA 

Faceplate: 

Illuminationh   _ 1000Im/ft2 
10,000 lux 

Temperature: 

Operating and storage   71 0C 

Typical Operation and Performance Data: 

For scanned area of 1 /2" x 3/8" —
Faceplate temperature of 300 ± 30 C and standard TV scanning Rate 

Grid-No.4 (Decelerator) Voltagef   900 V 

Grid-No.3 (Beam-Focus Electrode) 
Voltagef  540 V 

Grid-No.2 (Accelerator) 
Voltage   300 V 
Grid-No.1 Voltage for 
Picture Cutoff)   —65 to —100 V 

Average "Gamma" of Transfer 
Characteristic for Signal-Output 
Current Between 30 nA and 
300 n A   0.65 ~ 

Lag—Per Cent of Initial Value 
of Signal-Output Current 1 /20 
Second After Illumination is 
Removedk   25 % 

Peak-to-Peak Blanking Voltage: 

When applied to grid No.1 . .   75 V ~ 

When applied to cathode . . . 20 V 

~~U u 
Electronic 
Components 
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4445 

'~. 

Field Strength at Center of 
Focusing Coilm  60 _` 5 G 

Field Strength of Adjustable 
Alignment Coiln  0 to 4 G 

Peak Deflecting-Coif Current: 

Horizontal  250 mA 

Vertical  45 mA 

Sensitivity 

Conditions 

Faceplate illumination (highlight)   6 Im/ft2 Ifcl 

Dark currentp  30 nA 

Performance 

Target voftageQ•r   22 to 45 V 

Signal-Output Currents  300 nA 

a This capacitance, which effectively is the output impedance of 
the tube, is increased when the tube is mounted in the deflect-
ing yoke and focusing-coil assembly. The resistive component of 
the output impedance is in the order of 100 megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, ILL 60007. 

c Made by Cleveland Electronics Inc., 17877 St. Clair Avenue, 

Cleveland, OH 44110. 

d These components are chosen to maximize resolution uniformity 
over the useful picture area of the camera tube. Resolution uni-

formity is necessary for good color uniformity. 
e A description of the Absolute Maximum Rating is given in the 

General Section titled Rating System for Electron Tubes. 

f Grid-No.4 voltage must always be greater than grid-No.3 voltage. 

The maximum voltage difference between these electrodes, how-

ever, should not exceed 600 volts. The recommended ratio of 

grid-No.3 to grid-No.4 voltage is 6/10. 

g Video amplifiers must be designed properly to handle target cur-
rents of this magnitude to avoid amplifier overload or picture 
distortion. 

h For conditions where "white light" is uniformly diffused over 
entire tube face. 

1 With no blanking voltage on grid No.t. 

k For initial signal-output current of 300 nanoamperes and a dark 

current of 30 nanoamperes. 

~~~ / ~y Electronic 
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m The polarity of the focusing coil 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. 

n The alignment coil should be located on the tube so that its cen-

ter is at a distance of 3-3/4 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. 

P The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning velo-

city produces a black-level error in direct proportion to the change 

in scanning velocity. 

4 The target voltage for each tube must be adjusted to that value 

which gives the desired operating dark current. 

r Indicated range serves only to illustrate the operating target-

voltage range normally encountered. 

s Defined as the component of the highlight target current after 

dark-current component has been subtracted. 

Typical Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2~~ R 3/9" 
FACEPLATE TEMPERATURE 30°C APPROX. 

2 

N 
w 
~ 0.1 
W 
~ B 
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Spurious Signal Test 

.~'\ 

-20NE I 

-20NE 2 

Figure 1 

Spurious Signal 

Test Zones 

92L5-i06~ 

~"'1 This test is performed using a uniformly illuminated test 
pattern containing two "zones" as shown in Figure 1. Il-
lumination is for a peak signal current of 300 nanoamperes. 
Under these conditions, a blemish will be counted if its 
signal amplitude is greater than 45 nanoamperes under 
either illuminated or capped conditions. Some spots and 
fiber-optic distortion errors are more easily observed when 
viewing a red or a blue field. Therefore, Wratten filters 
numbers 25 or 47B (or equivalents) will be inserted into the 
light path to provide the red or blue fields. Table I shows 

the number of countable spots allowed. No two spots may 
be closer together than the distance equivalent to twenty 
TV lines. 

Table I 
For scanned area of 1/2" x 3/8" (12.7 mm x 9.5 mm) 

,"'~. 

Blemish Size 
(equivalent number 
of raster lines) Zone 1 Zone 2 

over 4 0 0 
over 3 2 3 
over 1 6 10 
1 or less 

'Spots of this size are allowed unless concentration causes a smudg-
eu app?erance. 
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4445 
Dimensional Outline 

1.125! .010 
128.582 25) 

DIA. 

6.350! .125 
1161.32 3.161 

SEE NOTE 1 

.144 
13.661 

269 
16.851 

7025±.003 DIA. 126.04! .061 

Dimensions are in inches unless 
otherwise stated. Dimensions in 

parentheses are in millimeters and 

are derived from the basic inch 

dimensions (1 inch = 25.4 mm). 

.375 
18.51 
SEE NOTE 2 

BASE JEDEC 
NO.EB 11 

sur4 asxl 

Note 1 —Color encod'ng stripes, 530 line pairs/inch. The yellow 
(minus blue) stripes are shown vertically on the center-
line, the cyan (minus red) stripes are 45o counterclock-

wise from the yellow stripes. The yellow stripes are per-
pendicular to the plane passing through tube axis and 

short index pin. This plane also defines the direction of 

horizontal scan. 

Nota 2 — Within this distance, diameter of bulb is 7.025" + 0.003" 
— 0.030". 
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Basing Diagram 
TARGET- pin 1 —Heater 

IC ~ Gp 
Pin 2 —Grid No.1 ■ 

G4 ~ ~_© ~Gg Pin 3 —Grid No.4 
Pin 4 —Internal Connection —

Do Not Use 
GI ~~~  K Pin 5 —Grid No.2 

Pin 6 —Grid No.3 
Pin 7 —Cathode 

SHORT Pin $ —Heater 
PIN Flange —Target IC 

DIRECTION OF LIGHT Short Index Pin —Internal Connection —
INTO FACE END OF TUBE Make No Connection 

Typical System Response 

(These data are obtained by "sweeping" the in-
put of a camera system, employing a 
SpectraPlex vidicon type 4445 with the out-

put of a Bausch &Lomb Moinochromator 

Model 33-86-02. 

P
E

 L
A

T
IV

E
 R

E
S

P
O

N
S

E
 

P
E

R
 C

E
N

T
 

S 

r' ~ I 

BLUE 
CHANNEL 

/ I\ ~~.

SIGNAL 

/I 

/ ~ ` ~ I 
_REO 

-}`~ CHANNEL 

~ 

YT~'SIGNAL 

~ ~ 

T 

I \ 

.~ ~~   ~~ 
`` 

700 
WAVELENGTH- NANOMETERS 

800 

92LS-3819 

~~U LJ 
Electronic 
Components 

DATA 4 
s-~z 



Typical Light Transfer Characteristic 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAVER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 1/2" • 3/8" 
FACEPLATE TEMPERATURE - 30o C APPROX. 
ONE 1 1 LUMEN/FTZ IS APPROXIMATELY EQUAL 70 7EN 110) LUX. 
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Image-Converter Tube 
S-I I RESPONSE 

For Use as a High-Speed Light Shutter 
in Extremely-High-Speed Photography 

General: 
Spectral Response  5-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Photocathode, Semitransparent; 

Shape Spherical, Circular 
Window: 

Area   9.52 sq.cm (1.48 sq. in.J 
Minimum diameter 3  48 cm (1.37 in.) 
Index of refraction  1.48 

Fluorescent Screen: 
Shape  Flat, Circular 
Phosphor   P11°, Aluminized 

Fluorescence   Blue 
Phosphorescence  Blue 

Persistencea   Medium Short 
Window: 

Useful deflection 
area (Approx.)   18 sq.cm (2.8 sq. in.) 

Minimum diameter   7.1 cm (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 DJ2   1 pf 
Deflecting electrode DJ1 to 

all other electrodes   6 pf 
Deflecting electrode DJ2 to 

all other electrodes   6 pf 
Focusing Method Electrostatic 
Deflection Method Electrostatic 
Overall Length   9.87" t 0.06" 
Diameter   3.97" t 0.07" 
Operating Position  Any 
Weight (Approx.)   28 oz 
Terminal Connections (See Dimensional Outlinel: 

Gl-Grid No.l 
G2 -Grid No.2 

DJ1-Deflecting 
Electrode No.l 

K -Photocathode 
DJ2 -Deflecting 

Electrode No.2 
Anode - (Grid No.3, 

Collector, 
Screen) 

DIRECTION OF LIGHT+ 
PERPENDICULAR TO PHOTOCATHODE 

END OF TUBE 

DJZ 

(Gg 
ANODE < CL 

(SCREEN 

DJI 
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4449A 
Maximum Rating S, Absolute-Maximum Values: 

DC Anode Voltageb  15000 max. volts 
DC Grid-No.2 Voltageb  2200 max. volts 
Grid-No.l Voltageb   190 max. volts 
Deflecting Electrode Voltage: 

DJ1 and DJ2o   ±1500 max. volts 
Peak Photocathode Currents   0.02 max. ampere 
Photocathode Current Density: 
Peaks 0  002 max. amp/cm2
Averages   0.1 max. µa/cm2

Typical Operating Values: 

Anode Voltageb   15000 volts 
Grid-No.2 Voltageb~f   1500 to 1900 volts 
Grid-No.1 Voltageb 
Operating (Minimum)f   110 to 170 volts 
Cutoff (Maximum)   -90 volts 

Deflection Factor  1050 to 1250 volts/in. 

Characteristics: 

With conditions shown under Tyyical Operating 
Values and at an ambient temperature of zg° C 

Min. Typical Max. 

Photocathode Sensitivity: 

Radiant, at 4400 
angstroms  - 0.04 - amp/watt 

Luminous,at 0 cps9 2 x 10
-g 
5 x 10-5 - amp/lumen 

Paraxial Image 
Magnification (Cmx)b~j 0.69 - 0.78 

Distortion b,k   - - 0.03 
Paraxial Resolutionb~m 25 - - line-pairs/mm 
Edge Resolution b,m,n 15 - - l ine-pairs/mm 
Radiant Power Gain,p~Q 50 
Equivalent Background 
Screen Brightness Inputr - - 5 x 10-IZ watts/sq.cm 

Screen Uniformity Factors. - 1.3 
Al ignment  - - t 

a 
For P11 Spectral-Energy Emission Characteristic curve, see front,of 
CatAod a-Ray tube, Storage-Aube, ~ Monosc ope Section. See also accompany-
ing Operating Considerations. 

b 
Defined as the ratio of the separation of two diametr ically opposite 
image points on the screen to the separation of the corresponding image 
points on the photocathode. 

b 
Referred to photocathode., 

° Referred to anode. 
d Over an interval not exceeding 1 microsecond. 
e 

Averaged over any interval of a minutes maximum. 

f Atljusted to minimize shadowing eff ects in the displayed image caused by 
the wires of grid No. I. 

9 For conditions where the l ight source is a tungsten-filament lamp having 
a lime glass envelope (Corning Glass Code No.0088, or equivalent). The 
lamp is operated at a color temperature of 2870 K. A l ight input of 
0,01 lumen is used to irradiate a centered 1/2-inch diameter of the 
photocathode. 

~~ 
- 
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Determined a5 follows: The image incident on the pn otoc athotle is per-
pendicular to the grid-N o.i wires and consists of 2 parallel lines on 
a bright background approximately 0.16" in length and separated oy a 
distance of 0.160" t 0.002". The image on the photocathode is focused 
and positioned so that the separation between the image l ines is an 
equal distance on Doth sides of the geometric center of the photocathode. 
The line spacing on the Screen is mea5u retl adjacent to the faint image 
of the center grid-N o.1 wire. 

A second magniP ication value (Emx) is measured under the conditions 
establ ished in (j) except tha[the l ines are separated by a distance of 
1.00" t 0.01". Distortion (D) is defined by the equation: 

D = Emx _1 
Cmx 

Determined with a resolut ion gat to rn consisting of horizontal and vertical 
Da rs. The l imiting resol utlon value is measured adjacent to the faint 
Image of the Center grid-N o.l wife antl appl ies t0 Doth vertical and 
horizontal resolution. 

Measured at the edge of a 1-inch diameter circle positioned concentric 
with the geometric center of the photocathode under the Same coedltion5 
establ ished In (m). 

Under the follow,i ng conditions: Li ht incident on the phot ocathotle is 
transmitted through a blue filter (Corning C. 5. No.S-58 filter Prom 
Melt X0.5113 Pol 15hed to 1/2 5t ock th ickne55—Manufactured by the Corning 
Glass Works, Corning, New York) from atungsten-filament lamp having a 
l imeoglass envelope• The lamp is operated at a color temperature of 
2870 N. A 1/2-into diameter of the Dhotoc at hode is irradiated and the 
value of light flux inc itlent on the filter is 0.1 lumen. A cal iD rated 
receiver having 5-11 spectral response and masked to have a 1/2-inch-
diameter aperture is positioned 12 inches from the screen of the 4449 A. 
The output current ( I1),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 (I2) is noted. Radiant power gain 
(G) is defined Dy the equation: 

I 
G = 2000 x 

1 

12

The coefficient 2000 is derived oy assuming that the integrated l ight 
rod i ated Dy the screen is 79 per cent of that value that would be obtained 
if the l ight emitted by the screen has a cosine dirt riDut ion. 

q See SPec tral Characteristic gf 28700 8 Light Source and Spectra{ Char-
acteristic of Ltik ht fros 2870 G Source after gassing through Indicated 
Blue Filter at front of this Section. 

r Defined as that value of incident ratl tat ion required to cause an increase 
in screen brightness equal to the screen Dac kg rountl Oflghtness. 

5 The ratio of the luminance values of the brightest area to the darkest 
area oP the screen with the entire photocathode uniFo rmly illuminated. 
The value of inc itlent illumination on the photocathode is 1 footcand le 
and the l ight Spot on the Screen hey a diameter of 0.10" ± 0.01". 

t A trace produced On the 5c teen, when the Center of the photocathode is 
irradiated with a 0.025-Inch diameter l ight Spot and an ac volt$ge i5 
appl ied to the deflecting electrodes, will not deviate more than u from 
the plane passing through the center of the recessed ball cap of grid 
N o.1 and the major axis of the tube. The angle produced by the trace 
and the faint images of the grid wires, that are ob5 rved when the photo-
cathode is uniformly illuminated, will be 90° t 3~• 

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

is shown at front of this Section 

OPERATING CONSIDERATIONS 
Magnetic shielding of the 4449A is required to minimize 

the effects of extraneous fields on tube performance; ac mag-

netic fields are particularly objectionable in that they seri-
ously~ impairtube resolution. If an iron orsteel case is used, 

c arg should be taken in its construction to insure that the 

case is completely demagnetized. 
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4449A 
The P-ii bhosghor screen employed by the 4449A emits high-

intensity actinic blue fluorescence and has a persistence char-
acteristic, within the range of 10 mic rosec ondsto I mi l l isecond, 
that is dependent on the current density employed. 

To,b revert degradation in the resolution of deflected images 
care must be taken to assure that the deflecting voltage is free 
of ac 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. 

Ezgosure Time. In practice, the shutter speeds attainable 
w iththe 4449A are l imited by the abi l ity of the external cir-
cuitry to supply to grid No. l good rectangular-wave pulses of 
sufficiently short duration. With perfect pulse-forming cir-
cuits, the minimum exposure time of the 4449A is l imited by 
electron transit time which, for an anode voltage of 15 ki lo-
volts, is in the order of 10- g seconds. Electrons are defocused 
if they are not beyond the influence of the gating (control ) 
grid when its voltage returns to cutoff value at the end of the 
gating pulse. 

The high voltage nt which the ggqqA is oyerated may be 
very dange reous. Great care should be taken in the design of 
apparatus to prevent the user from coming in contact with the 
high voltage. Precautions must include safeguards which 
el iminate al l hazards to operating personnel . In the use of 
high-voltaoe tubes, such as the 4449A, it should always be 
remembered that high voltage may appear at normal ly low-
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. 
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4449/ 
DIMENSIONS IN INCHES 

USEFUL 
PHOTOCATHODE 
1.37 MW. qA. 

1 25 3.66 4.03 
4A5 DIA. 

PHOTOCATHODE 
TERMINAL 

CONTACT SURFACE 

.45 MIN. 

9.0.7 .14 MAX. 4.06 

3.97 4A7-. 
DIA. 

(NOTE II 

BALL CAP 
JE C No. JI-22 

{{ANODE TERMINAL 

i.04 

2.88 
l.05 

.14 MA% 

ANOOE-TERMMIAL 
CONTACT SURFACE 

397 t .07 qA. 
3.53 4 A2 qA.--~ 

SFE DETAIL'A' 
~~ 4 MAX. 

I 
45 1.80 

- ~ MIN. 

1 

N--3.SS 4.02 qA.--M 
397 4 D7 qA. 

1.00 
MIN. 

~E%HAUST TUBULATION 
BALL CAP 

JEDEC No.Ji-22 
GRID-No.l TERMINAL 

NOTE 3 
1 3.66 4.03 qA. 
I 

GRIO-No.2 TERMINAL 
CONTACT SURFACE 

BALL CAP 
JEDEC No.JI-22 

DEFLECTING ELECTRODE DJI 
NOTE 2 AND 3 

3b6 4 A3 
OU1. 

SEE OETAL'8' 

50 MIN. 

_ IC 
DO NOT USE 

FUL 
EEN 

2.80 MIN. qA. 

USEFUL DEFLECTIONS 
BALI CAP 

AREA JEDEC No.JI-22 
DEFLECTING ELECTRODE•DJ2 

92C1-1226] 
For DETAIL "A" and "B" 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 
bal l cap DJ2 and the major ax is of the tube wi l l not deviate 
more than 3o from the plane passing through the center of 
the recessed bal l cap DJI and the major axis of the tube. 
Note 3: The plane passing through the center of the recessed 
Gal I cap DJ I and the major axis of the tube wi I I not deviate 
more than 5° from the plane passing through the center of 
the recessed bal l 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 "8" 

DIMENSIONS IN INCHES 
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4459 

1̂ , 

Multiplier Phototube 
~~ 12-STAGE, HEAD-ON S-20 kESPONSE ENCLOSED, IN-LINE 

SPHERICAL-FACEPLATE TYPE DYNODE STRUCTURE 
HIGH CURRENT AMPLIFICATION EXTREMELY SHORT RISE TIME 

ForNear-Infrared Ruby-Laser Detector Systems, Flying-
Spot Scanning, Photometry,and Scinti llation Counters 
Requiring Low-Dark Current and High Sensitivity over 
the Visible and Near-Infrared Regions of the Spectrum 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent   K-Na-Cs-Sb (Multialkal i) 
Shape Spherical, Circular 
Minimum area   2.2 sq.in. 
Minimum diameter 1  68 in. 

Window  Borosi l icate Glassy 
Index of refraction  1.48 

Dynode Material  Copper-Beryll ium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 12  3.8 pf 
Anode to all other electrodes  5.7 pf 
Dynode No. 12 to all other electrodes   6.8 pf 

Maximum Overall Length 6  31" 
Seated Length  5.50" t 0.19" 
Maximum Diameter 2  06" 
Operating Position  Any 
Weight (Approx.)   7 oz 
Bulb  T16 
Socket   Cinchb No.20-PM, or equivalent 
Magnetic Shield Perfection Mica Co.°, or equivalent 
Base   Small-Shell Bidecal 20-Pin 

(JEDEC No.B20-102), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   20E 

Pin 1 - No Internal Connection 
Pin 2 - Dynode No.1 
P i n 3 - Dynode No.3 Nc ~ ~ DY12 
P i n 4- Dynode No.5 

PO Q ® ®l0 Pin 5 -Dynode No.7 
Pin 6 -Dynode No.9 pYll~ ~YB 
Pin 7 - Dynode No.11 
P i n 8 -Anode DYg 
Pin 9 -Same as Pin 1 
Pin 10 - Same as Pin 1 DYT 
Pin 11 -Same as Pin 1 
Pin 12 -Dynode No. 12 

DYsv 
___ W DYZ 

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 -Same as Pin 1 
Pin 19 - (Focusing Electrode) 
Pin 20 - Photocathode 

DY3 

DY 
NC K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

G 

NC 

DY6 

DYq 
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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.l and cathode  600 max. volts 
Between focusing electrode 
and cathode  600 max. volts 

Average Anode Currents   1 max. ma 
Ambient-Temperature Range  -200 to +85 °C 

Characteristics Range Values: 
Under conditions with do supply voltage IE1 across 
a voltage divider prov iding electrode voltages shown 
in Table I. Focusing electrode is connected to arm 
of a potentionmeter between cathode and dynode No. l 
and its voltage is adjusted to that value which 
provides maximum anode current. 

With E = agoo volts (Bxce¢t as notedl 

Min. Ty¢. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms - 4.3 x 105 - a/w 

Cathode radiant, 
at 4200 
angstroms - 0.064 - a/w 

Luminous, 
at O cps° 250 1000 12000 a/lm 

Cathode luminous: 
With tungsten 

l ight sourcef 1.1 x 10
-4 

1.5 x 10
-4 - a/lm 

With blue l ight 
source9~h 5.5 x 10-g - - a 

With red l ight 
sou rcej ~ k 3 x 10- ~ 5 x 10- ~ - a 

Current Ampl ifi-
cat i on  - 6.6 x 106 - 

Equivalent Anode-
Oark-Current 
Input at a 
luminous sensi-
tivity of 
300 a/ 1 mm - 1 x 10-  I~ 1.3 x 10- q 1 m 

Anode-Pulse Rise 
Time^   - 2x10- g - 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. Tyb. Max. 

face having a 
diameter of-
1.4"  - 3 x 10-10p - sec 
1.6"  - 5 x 10-10p - sec 

With 8 = 3800 volts (Except as noted) 

Nin. Tyq. Nax. 

Sensitivity: 
Radiant, at 4200 
angstroms - 4.3 x 104 - a/w 

Cathode radiant, at 
4200 angstroms. - 0.064 - a/w 

Luminous, at 0 cpse. - 100 - a/lm 
Cathode luminous: 
With tungsten 

l ight sourceP 1.1 x 10-4 1.5 x 10-4 - a/lm 
With blue l ight 

sourceQ~h 5.5 x 10-a - - a 
With red light 

sourcel , k 3 x 10- ~ 5 x 10-7 - a 
Current Ampl ification - 6.6 x 105 -
Equivalent Anode-
Dark-Current 
Input at a 
luminous sensi-
tivity of 
300 a/lmm   - 1x10-10 1.3x10-9 lm 

Equivalent Noise 
I nputa  - 1.1 x 10-12 2.4 x 10-12 lm 

a Corning No.'Jo56, made Dy Corning Glass Works, Corning, new York, or 
equivalent. 

b Nade Dy Cinch Manufacturing Company, 1026 South Noman Avenue, Chicago 
2Y, I ll inois. 

c Magnetic shielding material in the form oP foil or tape as available 
Prom the Magnetic Shield Division, Perfection Mica Company, 1829 Civic 
Opera Bldg., 20 North Wacker Drive, CDicago 6, Illinois, or equivalent. 

d Averaged ove rvany interval of 30 seconds maximum. 
e Under the following conditions: The tight source is a tungsten-filament 

tamp having a lime-glass envelope. IL is operated at a color temperature 
of 28700 K and a l ight input of 0.1 mic rol omen is used. 

P Underthe following contl it ions: The l ight source is a tungsten-filament 
lamp having a lime-glass envelope. It is operated at a color temperature 
of 28700 K. The value o9 l ight flux i5 0.01 lumen and 200 volts are 
appl ied between cathode and all other electrodes connected as anode. 

9 under the ton owing and it ions: Light itlent on the cathode 1 trans-
mittetl Chrough a Dlue filter (Corning nC ..S. No.S-50, pol ished to 1/2 
stock this Nness--Nanuf aCtu retl DY the Corning Glass works, Corning, New 
York) from a tungsten-filament lamp operated at a color temperature of 
28700 K. The value of l ight flux incident on the Fi lter 15 0,01 lumen 
and 100 volts ore appl ied between cathode and all other electrodes 
connected as anode. 

h See SQectral Characteristic of 2890° 5 Light Source and Syec tral Char-
actertsttic of Light frow 28900 X Source after pass ling through Indicated 
Blue P%iter at Front of this Section. 

~ Under the Following conditions: Light incident on the cathotle is trans-
mitted through a red filter (Corning C.S. Xo. 2-62--Manufactured by the 
Corning Glass Works, Corning, New York) from a tungsten-Filament lamp 
operated at a color temperature of 28700 K. Tne value of l ight-flux 
incident on the filter is 0.03 lumen and 200 volts are appl ied Cetween 
cathode and all other electrodes connected as anode. 
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4459 
k See Sgec tral Charac to ristic of 28700 K Ltig ht Source and S4ectral Char-

acteristic of Light from 28700 K Source after yass ing through Indicated 
Red Filter at front of this Section. 

m pt a Cube temperature of 25° C. Dark current may De reduced by use of 
a refrigerant. 

n Measured Detween 10 per cent and 90 per cent of maximum anode-pulse 
heig nt. ih i5 anode-pulse rise time is primarily a function of transit 
time variation and is measured untler cond it ions with the incident light 
fully illuminating the photocathode. 

D These values also represent the difference in time of transit between 
the photocathode and dynode No.1 Por electrons simultaneously releasetl 
Prom the center and from the periphery of the specified areas. 

4 untler the following conditions: Supply voltage (E) is as shown, 25 0 C 
t ube tempe rature, exte rnat shield connected to cat nod e, bandwidth) cy&le 
per second, tungsten-l ight source at a color temperature of 2870 K 
interrupted at a low audio frequency to produce incident radiation pulses 
alternating Detween zero and the value stated. The •on• period of the 
pulse is equal to the ^off• period. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95 of Supply 

Voltage (E) 
multipl ied 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.B 
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. l . The focusing-
electrode voltage is varied to give maximum anode current. 

OPERATING CONSIDERATIONS 
The ode rating stability of the 4459 is dependent on the 

magnitude of the anode current and its duration. When the 4459 
is operated at high average values of anode current, a drop 
in sensitivity )sometimes cal led fatigue) may be expected. 
The extent of the drop below the tabulated sensitivity values 
depends of the severity of the operating conditions. After a 
period of idleness, the 4459 usual ly recovers a substantial 
percentage of such loss in sensitivity. 

It is recommended that the average anode current be wel l 
below the maximum-rated value of 1 mi l l iampere when stabi l ity 
of operation is important. When maximum stabi l ity is required, 
the average ancde current should not exceed 10 microamperes. 
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4459 
Electrostatic and/or magnetic shielding of the 4459 may 

be necessary. 

Adeouate light shielding should be provided to prevent 
extraneous l ight from reaching any part of the 4459. 

The high voltages at which the gg59 is oger¢ted are very 
dangerous. Care should be taken in the design ofi apparatus 
to prevent the operator from coming in contact with these 
high voltages. Precautions should include the exc losure 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 shown at the front of this Section 

FACEPLATE 

PHOTOCATHODE 

TI6 BULB 

BASE 
JEDEC No.820-102 

• - 2.00 ±.06 y 
DIA. 

1.6H MIN. 
DIA. 

5.50 
± 19 

6.31 
MAX. 

II I I~~~I I II 
92C5-1094iR3 

DIMENSIONS IN INCHES 
Center l ine of bulb wi l l 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.l —TO—CATHODE VOLTS = 250 
DYNODE—No.l —TO—DYNODE—No.2 VOLTS = 175 
EACH SUCCEEDING —DYNODE —STAGE VOLTS = 125 
FOCUSING —ELECTRODE VOLTAGE ADJUSTED TO THAT 

VALUE BETWEEN CATHODE AND DYNODE No.l THAT 
PROVIDES MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN —F LAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870' K. 

 ~~ti~ 
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4459 

SENSITIVITY AND AMPLIFICATION CHARACTERISTICS r-'. 

~~ 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6.95 % OF E 
MULTIPLIED BY 

CATHODE fi DYI 
DYI B DYZ 
DYZ B DY3 
THROUGH 
DYIZ B ANODE 
ANODE B CATHODE 

2.0 
1.4 

I.0 

14.4 

FOCUSING-ELECTRODE VOLTAGE 
THAT VALUE BETWEEN CATHODE 
No. l 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 (El ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWSI 

BETWEEN 6.95 k OF E 
MULTIPLIED BY 

CATHODE 9 DYI 2.0 
DYI 6 DY2 1.4 
DY2 B DY3 
THROUGH I.0 

DYI2 & ANODE 
ANODE & CATHODE 14.4 

FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO 
THAT VALUE BETWEEN CATHODE AND DYNODE 
No.l THAT PROVIDES MAXIMUM ANODE CURRENT. 

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

TUBE TEMPERATURE=25°C 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 
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4459 
AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
l ~ FOCUSING-ELECTRODE VOLTAGE IS 

VARIED BY ADJUSTMENT OF POTENTIOM-
ETER CONNECTED BETWEEN DYNODE No.l 
AND CATHODE. 

1x11 11111111111111111 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE-No.I-TO- CATHODE VOLTS=200 
DYNODE-No.I-TO-DYNODE-No.2 VOLTS=140 
VOLTS PER SUCCEEDING DYNODE STAGE 
EXCEPT FOR DYNODE-No.5 STAGE=i00 

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 
.-. 

S-I I RESPONSE 
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE IN-LINE DYNODE STAGES 

For Detection and Measurement of Nuclear-
Radiation and Low-Level Light in Com-
pact Industrial and Mil itary Equipment 

~! General: 
Spectral Response  S-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent  CesiunrAntimony 

Minimum area 0  2 sq. in. 
Minimum diameter 0  5 in. 

Window   Lime Glass (Corninga No. 0080), or equivalent 
Shape  Plano-Concave 
Index of refraction at 5893 angstroms  1.51 

Dynode Material   Copper-Beryll ium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 10  2.4 pf 
Anode to all other electrodes  3.2 pf 

Maximum Overal l Length 
(Excluding semiflexible leads) 3  38" 

Maximum Diameter 0  78" 
Operating Position  Any 
Weight (Approx.)   0.9 oz 
Bulb   T6 
Magnetic Shield Perfection Mica Co. b, or equivalent 
Base  Small-Button Thirteenar 12-Semiflexible Lead, 

(JEDEC No.E12-72), and Protective Shel l 
Basing Designation for BOTTOM VIEW   126G 

DrAD 
Drs Lead 1 - Dynode No.1 

Lead 2 - Dynode No.3 
Lead 3 -Dynode No.S 
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 

DYy 

DYT

DYS 

DY3 

P 

DYi 
DIRECTION OF RADIATION 

INTO END OF BULB 

DY5 

DYq 

DY2 

K 

Maximum Ratings, A6solute-Maximum Values: 

Supply Voltage (DC or Peak AC): 
Between Anode and Cathode  1500 max. volts 
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 Current° 0  5 max. ma 
Ambient Temperature  75 max. oC. 

RADIO CORPORATION OF AMERICA 
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Characteristics Range Values: 

Under conditions with do supply voltage IE1 across 

a voltage divider providing I/6 of E between cathode 

a rfd dynode No. I; I / 12 of E for each succeeding dynode 

and anode 

Max. 

stage; and I/12 of E between dynode No.10 

With E = 125° volts (Excebt as noted) 

Min. Ty q. 

Sensitivity: 
Radiant, at 4400 

angstroms 
Cathode radiant, 
at 4400 angstroms. 

Luminous, 
At 0 cpsd 

Cathode luminous: 
With tungsten l ight 

sou rcee 
With blue l ight 

sourcef  9 

- 

- 

3 

4 x 10-5

4 x 10
- g 

6 x 103

0.048 

7.5 

6 x 10- g 

6 x 10- g 

Current Ampl ification. 
Equivalent Anode-Dark—
Current Input at a 
luminous sensitivity of 
7.5 a/lmh 

- 

- 

1.25 x 105

8x10-10
Equivalent Noise InputJ. - 3 x 10-12
Anode-Pulse Rise Timek - 2.1 x 10-q 

Electron Transit Timem 
Quantum Efficiency at 
4300 angstroms  

- 

- 

2.3 x 10-g 

14 

f Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter (C orniny C.S. No.S-58, pol i5hed tol/2 5t ock 
thickness—Manufactured by the Corning Glass Works, Corning, New York) 
from atungsten-filament lamp operated at acolor temperature of 2870° K. 
The value of l ight flux incident on the filter is 0.01 lumen and 200 
v olfs are appl ied between cathode and all other electrodes connected as 
anode. 

9 See Sgec tral Characteristic of 2890° X Li ht Source and Spectral Charac-
teristic of Light froe 2870° B Source a~ter yassting through Indicated 
Blue Pi lter at front of this Section. 

- alw ~r 

- a/w 

60 a/lm 

- a/ 1 m ~, 
~+ 

- a 
-

2x10- g lm 
1 x 10-1 1 lm 

- sec 
sec 

- ~ 

a 
Made by Corning Glass Works, Corning, New York. 

b 
Magnetic shielding in the form of foil or tape as available from the 
May net is Shield Division, Perfection Mica Company, 1322 North Ellst on, 
Chicago 2u, Ill inois, or equivalent. 

° Averaged over any interval of 3o seconds maximum. 
d Under the following conditions: The l ight source is atungsten-filament 

lamp having a l ime-glass envelope. It is operated at acolor temperatu re 
Of 2870° K and a l ight input of SO mic rolumens is used. 

8 under the following conditions: the l ight-source is a tungsten-filament 
lamp having a l ime-glass envelope. It is operated at a color temperature 
of 2870° K. The value of l ight flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

h pt a tube temperature -of 25o C. Da rk curve nt may be reduced by use of 
a refrigerant such as dry ice. 

d U nder the following conditions: Supply voltage (E) is as shown, 25 oC 
tube temperature, external shield connected to Cathode, bandwidthl 
cycle per second, tungsten-l ight source at a color temperature of 
2870° K interrupted at a low audio frequency to produce ncident 
radiation pulses alternating between zero and the value stated. The 
"nn^ period of the pulse is equal to the 'off^ period. 

RADIO CORPORATION OF AMERICA 
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4460 
k Measured between 10 per cent and 90 per cent of maximum anode-pulse 

height. This anode-pulse rise time is primarily a function of translt- 
time variation and is measured under conditions with the incident 
l ight fully illuminating the photocathode. 

m The electron transit time is the time interval between the arrival of 
a delta function l ight pulse at the entrance wintl ow of the tube and the 
time at which the output Du1se at the anode terminal reaches peak 
ampl itude. The transit time i measured under conditions with the 
incident l ight fully illuminating the photocathode. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
Of PHOTOSENSITIVE DEVICE HAVING S-I I RESPONSE 

is shown at the front of this Section 

ENVIRONMENTAL TESTS-

The 4460 is designed to withstand the shock, vibration, and 

acceleration tests shown below which are equivalent to those 

specified i n MI L-E-527X' for equ i pment mounted on the st ructures 
of missi les propel led or launched by high-thrust rocket engines. 

The accelerations specified in these tests are appl ied directly 

to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

Each 4460 is subjected in sequenceto shock and then to vibration 
as specified below with the tube non-operating. 

$hOCk. These tests are performed first, per method of 
MIL-E-527X', Paragraph 4.15.5. 1, Procedure V, on apparatus 
which provides a half-wave sinusoidal shock pulse. One-
hundred per-cent testing of al l 4460~s is performed. Each 
4460 is subjected to three impact shocks in each direction 
of the three orthogonal axes shown in the accompanying 
Orthogonal Axes Used During Environmental Tests drawing. 
The peak acceleration of the impact shock is 30 ± 3 g's 
and the time duration is I I ± I mi l l iseconds. Each tube 
is subjected to a total of IS impact shocks. 

V lbratiOn. These tests are performed next, on apparatus 
which appl ies variable-sinusoidal frequency vibration to 
the tube, per method of MIL-E-5272C", paragraph 4.7. 14 and 
paragraph 4.7. 14. 1. One-hundred per-cent testing of al l 
4460's is performed. Each 4460 is vibrated in each of the 
three orthogonal axes shown in the accompanying Orthogonal 
Axes Used During Environmental Tests drawing and as spec if ied 
in the schedule below. A vibration cycle has a duration 
of 5 minutes per axis in which time the frequency is varied 
logarithmical ly 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 
Ampl itude 
Inches 

Acceleration 

g s 
Frequency 

cps 

Cycle 
Duration 

Der axis 
minutes 

0.050 ± 0.005 
- 

0.050 ± 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 Oae-
Bundred Per-Cent $hock and Vibration Testing each tube is 
tested at a anode-to -cathode voltage of 1250 volts under 
the conditions shown under Characteristics Range Values 
for F,quigment Design and wi l l meet the specified values. 

Design Tests: 

Vibration. These tests are performed under conditions 
equivalent to those described in MIL-E-527X', paragraph 
4.7. 14 and paragraph 4.7. 14. 1 . The vibration cycle has a 
d urat ion 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 scentrifuge 
providing unidirectional acceleration by a method equivalent 
to that specified in MIL-E-527X`, paragraph 4. 16.3, 
Procedure I I I , except that tubes are subjected for one 
minute to an increased acceleration test level of 100 t 
IO gas in both directions of the three orthogonal axes 

shown in the accompanying Orthogonal Axes Used During 

Environmental Tests drawing and the tubes are non-operating. 

Mil itary Specification MIL-E-5272C (ASG), 13 April 1959; and amendment 
I, 5 January 1960. 
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,. 

x.755 —>• 
MAX. 
DIA. 

.~~ 

~.~ PHOTOCATHODE 

T6 BULB 

BASE 
J E DEC No. E12-72 

AND 
PROTECTIVE 
SHELL 

78 
,7g MAX. DIA. 
MIN. 

W 

.5 
MIN. 
DIA. 

2.94 
+.06 
-.I 2 

I 
MAX. 

(NOTE) 

MAX. 

38 

i 
3.38 
MAX. 

MAX. 

12 SEMIfLEXIBLE LEADS 
.OI6 t .004 DIA. 

92C5-12362 
DIMENSIONS IN INCHES 

IIOtB: Within this length, maximum diameter of tube is 0.78". 

s 1 
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4460 

ORTHOGONAL AXES USED 
DURING ENVIRONMENTAL TESTS 

ZI 

xl 

DYNODE SPACER 
(NOTE) 

92CS-12357 

Note: The plane of each dynode spacer is paral lel to the X-Z 

plane. The Z-axis is the major axis of the tube. 
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TYPICAL 40LTAGE—DIVIDER ARRANGEMENT 

r ~ 

~~ 

/~ 

"~ 

+O 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE) 

RII 

RIO 

R 

R 

—O R 

Rq 

DYNODE N410 

DYNODE NQ 9 

DYNODE N4 8 

DYNODE N4 7 

DYNODE N4 6 

DYNODE N4 5 

DYNODE N4 4 

DYNODE N4 3 

DYNODE N4 2 

DYNODE N4 I 

PHOTOCATHODE 

LOAD 
CONN O TfON 

ANODE 

MULTIPLIER 
PHOTOTUBE 

9205-10656 RI 

N OtB: Adjustable between approximately 500 and 1500 volts 
DC. 

C 1,CZ: .0.01 µfi, 500 volts Idc working) 
R 1: 91 ,000 ohms, 2 watts 
R Z through R11: 47,000 ohms, I watt 
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AVERAGE ANODE CHARACTERISTICS 
DYNODE-N41-TO-C ATHOOE VOLTS=208 
EACH SUCCEEDING -DYNODE-STAGE VOLTS=104 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 

OPER AT EO AT COLOR TEMPERATURE OF 
2870' K. 

~~ 
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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 WMK;H PROVIDES 
V60F E BETWEEN CATHODE AND DYNODE N41; 1/ly OF E FOR 
EACH SUCCEEDING STAGE; AND~z OF E BETWEEN DYNODE 
N~ 10 AND ANODE. 

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

DASHED PORT ON INDICATES POSSIBLE INSTABILITY. 
TUBE TEMPERATURE -25~ C 
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I 2 4 6 6 2 4 6 8 1 2 4 6 8 1 2 4 6 8 

001 0.1 0 100 
LUMINOUS SENSITIVITY—AMPERES/LUMEN 

92C5-10661 

TYPICAL TIME RESOLUTION 
CHARACTERISTICS 

SUPPLY VOLTAGE (E1 ACROSS VOLTAGE DIVIDER PROVIDING 

6 
OF E BETWEEN CATHODE AND DYNODE No.l; 

12 
OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND 120E E 
BETWEEN DYNODE No.10 AND ANODE. 

PHOTOCATHODE FULLY ILLUMINATED. 
4 

2 

z 10
-8

0 s 
w 
N 6 

~ 4 

~ 

z 

10 9 

TRANSIT TIME 

RISE TIME 

8 9 2 4 ~— 
1000 1500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
92CS-12381 
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4461 
Photomultiplier Tubeq 

~~ 

~1 

RUGGED VIBRATION-•RESISTANT STRUCTURE 
S-I I 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 Mil itary Appl ications 
where Severe Environmental Conditions may be Encountered. 

General: 

Spectral Response  5-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Minimum area 1  2 sq. in. 
Minimum diameter 1  24" 

Window   Lime Glass (Corning° No. 0080), or equivalent 
Shape  Plano-plano 
Index of refraction at 5893 angstroms  1.51 

Dynode Material   Copper-Beryll ium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 10   3.2 pf 
Anode to all other electrodes  5.0 pf 

Maximum Overall Length (Excluding semi flexibleleads). 3.18" 
Maximum Diameter 1  56" 
Operating Position   Any 
Weight (Approx.)   2.2 oz 
Bulb   T12 
Magnetic Shield  Millen Co. b, or equivalent 
Base  Special 
Terminal Diagram: BOTTOM VIEW 

DYg 
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.B 
Lead 10 —Dynode No.6 
Lead 1t — Dynode No. 4 
Lead 12 — Dynode No.2 

DYT 

D'YS 

DY3 

DYI 

10 

DYg 

DY6 

DYq 

METAL DYp 
FLANGE 

K 
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   250 volts 
Between consecutive dynodes  200 volts 
Between dynode No.1 and cathode  400 volts 

Average Anode Currenic   1 ma 
Average Cathode Currentc,d   2 µa 
Ambient Tem.erature  75 oC 

DATA I 
5-65 

Values: 
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Characteristics Range Values: 

Under conditions with do supply voltage IE) across a 
voltage divider providing I/6 of E between cathode 
and dynode No. l; I/12 of E for each succeeding dynode 
stage; and I/ 12 of E between anode and dynode No. 10 
and anode. 

With E = t2go volts (Excebt as noted) 

Min. Tyts• Max. 
Sensitivity: 

Radiant, at 4400 angstroms 8 x 10'3 - a/w 
Cathode radiant, at 4400 
angstroms   - 0.048 - a/w 
Luminous, at0 cpse 3 10 90 a/lm 
With dynode No. 10 as 
output electrodef. - 6 - a/lm 

Cathode luminous: 
With tungstenl ight t , 
source9  4 x 10-5 6 x 10-5 - a/lm ~/ 
With blue 1 i ght 
sourceh  4 x 10

-8 
6 x 10'8 - a 

Current Ampl ification - 1.7 x 10
-5 

-
Equivalent Anode-
Dark-Current Input at 
a luminous sensitivity 
of 10 a/lml   - 5 x 10-10 2 x 10

-g 
lm 

Equivalent Noiselnputk~'" - 2.8 x 10'12 1.8 x 10-11 lm 
Anode-Pulse Rise Time^. - 2.4 x 10

-g 
- sec 

Electron Transit Time°. - 2 9 x 10
-8 

- sec 
Quantum Efficiency at 
4300 angstroms  - 14 - ~ 

With E = 7go volts (Except as notedl 

Min. Tyq. Max. 
Sensitivity: 

Radiant, at 4400 angstroms - 1.8 x 10-2 - a/w 
Cathode radiant, at 4400 
angstroms   - 0.048 - a/w 
Luminous, at0 cpse - 0.22 - a/lm 
Cathode luminous: 

With tungsten l ight 
source9  4 x 10-5 6 x 10-5 - a/lm 
With blue 1 i ght 
sourceh  4 x 10

-8 
6 x 10-8 a 

Current Ampl ification. - 3.7 x 10-3 -
Equivalent Anode-Dark-

Current I nput at a 
luminous sensitivity of 
10 a/lmd   - 5 x 10-10 2 x 10

-g lm 
Anode-Pulse Rise Timek. - 3.1 x 10

-g 
- sec 

Electron Transit Time° - 3.8 x 10
-8 

- sec 

a 
Made by Corning Glass Works, Corning, New York. 

b 
Magnetic shi et ding in the form of foi l or tape as avai lable from the 
James Millen Manufac to rl ng Company, 150 Exchange Street, Malden 48, 
Massachusetts, or equivalent. 

DATA I RADIO CORPORATION OF AMERICA 
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~ Averaged over any interval of g0 secontls maximum. 
d for a uniformly illuminated area of 0.5 square inches minimum. 
e 

Under the following conditions: Thel ight source is stung st en—filament 
lamp haling slime—glass envelope. It is operated at acolor temperature 
of 2870 K and at alight input of 10 mic rol umen s. 

f An output current of opposite polarity [o that oDt ai ned at the anode 
may be provided by using dynode No. 30 as the output electrode. With 
this arrangement, the load is connected in Lhe dynode No. 10 circuit 
and the anode serves only ass collector. The cu ry es under Pyyical Anode 
Ch¢rac teris tics do not apply wn en dynotle No. 10 is usetl as the outD ut 
el ect rotle. 

9 Under the following conditions: Thel ight source is a tungsten—filament 
lamp ha~i ng sl ime—glass envelope. It is operated at acolor temperature 
of 2e 70 K. The value of l ight flux is 0.01 lumen and 200 volts are 
appl ied between cathode and all other electrodes connected as anotle. 

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

m Untler the following conditions: Supply voltage (E) is as shown, 25o C 
tube temperature, external shield Connected to Cathode, bandwidth 3 
cycle per second, tungsten—l ight sou rce at acolor temperature of 2870° K 
interrupted a[ slow and ~o—frequency to protluce incident ratliation pulses 
alternating between zero and the value stated. The 'on' period of the 
pulse is equal to the 'ofP" period. 

n Measured between 10 per cent and 90 per cent of maximum anode—pulse 
height. This anode—pulse rise time is pri marily a function oP transit—
time variations and is me asu red under conditions with an incitlen t—light 
fully illuminating the photocathode. 

p The electron transit time is [he time interval Det ween the arrival oP 
a delta function l ight pulse at the entrance window of the tube and the 
time at which the output pulse at the anode terminal reaches peak amyl itud e. 
The transit time is me asured under conditions with the incident l ight fu lly 
illuminating the photoc atnode. 

4 Alternate designation far Multipl ier Phot otu be. 

h Untler the following conditions: Light incident on the cathode is trans—
mittedtnrougghabluefilter (Co ruing, C. S. No. 5-58, pol ished to l/2 st oci~ 
thic knes~Manufactured Dy the Corning Glass Works, Corning, New Yg rk) 
from stung sterfilament lamb operated at a color temp erature of 2870 K. 
The val ue of l ight flux incident on the filter is O.OI lumen and 200 volts 
are appl ied between cathotle and all other electrodes connected as anode. 

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

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

is shown at the front of this Section 

ENVIRONMENTAL TESTS: 

The 4461 is designed to withstand the shock, vibration, and 
acceleration tests shown below which are equivalent to those 

specified i n MIL—E-527X' fo r equ i pment mounted on the st ructu res 
of missi les propel led or launched by high—thrust rocket engines. 

The accelerations specified in these tests are appl ied directly 
to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

E dch 4461 is subj ect ed 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 

MIL-E-527X', Paragraph 4. 15-5. 1, Procedure V, on apparatus 

which provides a half-wave sinusoidal shock pulse. One-

hundred per-cent testing of al l 446i ~s is performed. Each 
4461 fnon—operating) is subjected to three impact shocks in 
each di rection of the th ree crtho•onal axes. The •eak acceler—
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ation of the impact shock is 30 t 3 g's and the time duration 
is I I t I mi l l iseconds. Each tube is subjected to a total 
of IB impact shocks. 

VlbratlOn. These tests are performed next, on apparatus 
which appl ies variable—sinusoidal frequency vibration to the 
tube, per method of MIL—E-527X', paragraph 4.7. 14 and para—
graph 4.7. 14. 1, One hundred per—cent testing of al l 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 is varied logarithmical ly 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 ± 0.005 
— 
— 

0.050 ± 0.005 

— 
20 ± 2 
20 ± 2 

— 

20 — 87 
87 — 2000 
2000 — 87 

87 — 20 

5

Tube Rejection Criterion. Upon completion of the Shock and 
Vi 6ration Testing each tube is tested at a anode—to—cathode 
voltage of 1250 volts with the l ight level incident on the 
tube adjusted to provide an anode current of approximately 
8 microamperes. Electrical and/or mechanical tube fai lures 
due to shock orvibration wi l l be 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 wi l l not change more than ±20 per cent 
upon completion of the vibration test for each axis. 

Design Tests: 

VlbratlOn. These tests are performed underconditions equiva—
lent tothose described in MIL—E-527X', paragraph 4.7. 14 and 
paragraph 4. 7. 14. I. The vibration cycle has a du ration 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 a method equivalent 
to that spec i-fi ed in MIL—E-527X', paragraph 4. 16.3, Pro—
cedure I I I, 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. 

" Mil itary Specification MIL—E-5272C (ASG), 13 April 1959; and Amendment 
1, 5 January 1960. 
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OPERATING CONSIDERATIONS 
The ogeratting stability of the 4461 is dependent on the 

magnitude of the anode current and its duration. Wh en ope rating 
at high average values of anode current, a drop in sensitivity 
(sometimes cal led 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 idle-
ness, the 4461 usual ly recovers a substantial percentage of 
such loss in sensitivity. 

It is recommended that the average anode current be wel l 
below the maximum rated value of I mi l l iampere when stabi l ity 
of operation is impo rt ant. When maximum stabi l ity is required, 
the average anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 4461 may be 
necessary. 

Adequate shielding should be provided to prevent ext raneous 
radiation from reaching any part of the 4461. 

The high voltages at which the 4461 is operated are very 
dangerous. Before any part of the circuit is touched, the 
power supply switch should be to rned off and both terminals of 
any capacitors grounded. 

Accompanying Tyyical Voltage-Divider Arrangement is 
recommended for use with the 4461. Resistance value s. for 

the voltage-divider arrangement range from 10,000 ohms perstage 
to 1,000,000 ohms per stage. The choice of resistance values 
for the voltage-divider network is usual ly a compromise. If 
low values of resistance per stage are uti l ized, the power 
drawn from the regulated power supply and the required wattage 
rating of the resistors increase. Phot otube noise may also 
increase due to heating if the divider network is near the 
photocathode. The use of resistance values near I megohm per 
stage may cause deviation from l inearity if the voltage-divider 
current is not maintained at a value several times that of the 
maximum value of anode current, and may l imit anode-current 
response to pulsed l ight. The latter effect may be reduced by 
connecting capacitors between the leads for dynodes No.7 and 
N o. B, dynodes No.B and No. 9, dynodes No.9 and No. 10, and between 
dynode No. 10 and anode return. In addition to non-l inearity 
and pulse-l imiting effects, the use of resistance values ex-
ceeding I megohm per stage make the 4461 more susceptible to 
leakage effects between terminals with possible resulting dev'r 
ation in interstage voltage leading to a loss of current 
ampl ification. 
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DIMENSIONAL OUTLINE 

t-  
I.50 t .06 _ i

DIA. 

1.24 MIN. 
FACEPLATE 
(SEE NOTED 

PHOTOCATHODE 

T12 BULB 

METAL 
FLANGE 

(SEE NOTE 2) 

1 

DIA. 

1.56 MAX._ 
DIA. 

2.81 
2.06 

3. 8 
MAX. 

12 SEMI FLEXIBLE 
LEADS 

.020 1.005 
DIA. 

92CS-11469R2 

DIMENSIONS IN INCHES 

Center l ine of bulb wi l l not deviate more than 2°
in any direction from the pe rpe ndicula erected 
at the center of bottom of the base flange. 

Note I : Deviation from flatness within the 1 .24 inch dia-
eter area wi l l not exceed O.OIC inch from peak to val ley. 

Note 2: The metal flange should never be employed for me-
chanical mounting purposes. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

RZ 

R3 

Rq 

TO R5 
REGULATED 
DC POWER 

SUPPLY 
(SEE NOTE I) R6 

9 

RIO 

RII 

R12 

CI 

DYIO 

Cp 
DYg 

C3 
DYg 

C4 
DY7 

DY6 

DYS 

DYq 

DY3 

DYZ 

DYI 

PHOTOCATHODE 

C1: 0.05 µf, 500 Volts (dc working) 

C T: 0.02 µf, 500 volts (dc working) 

C3: 0.01 µf, 500 volts (dc working) 

C4: 0.005 µf, 500 volts (dc working) 

R1 through R12: 33,000 ohms, T watts 

0 
LOAD 

CONNECTION 

ANODE 

MULTIPLIER 
PHOTOTUBE 

92cs-12419 

Note I : Adjustable between approximately 500 and 1500 volts 
DC. 

Note 2: Capacitors CI through C4 should be connected at tube 
socket for optimum high—frequency performance. 
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Typical Anode Characteristics 

DYNODE-No.I-TO-CATHODE VOLTS=208 
EACH SUCCEEDING STAGE VOLTS=104 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP 

OPERATED AT COLOR TEMPERATURE OF 2870• K.  
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Typical Sensitivity And Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/6 OF E 
BETWEEN CATHODE AND DYNODE No.l; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.10 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 I/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. 10 AND ANODE. 

TUBE TEMPERATURE = 25' C 
DASHED PORTION INDICATES INSTABILITY. 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED ATA COLOR 

TEMPERATURE OF 2870" K. 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 
92CS-12410 

Typical Time Resolution Characteristics 

4 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/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.lOAND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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Multiplier Phototube 
S-20 RESPONSE 

10-STAGE, HEAD-ON, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 
For Photometry, Flying-Spot Scanning, and Scinti llation-
Counter Equipment Requiring Low-Dark Current and High 
Sensitivity Over a Wide Spectrum (Blue through Near-Infrared). 

General: 
Spectral Response  S-20 
Wavelength of Maximum Response 4200 ± 500 angstroms 
Cathode, Semitransparent PotassiunrSodium-Cesium-Antimony 

(Multialkal i ) 
Shape  Flat, Circular 
Minimum area   2.2 sq. in. 
Minimum diameter   1.68 in. 

Window  Borosil icate Glass° 
Index of refraction at 5893 angstroms  1.48 

Dynode Material   Copper-Beryll ium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 10 
Anode to all other electrodes 

Maximum Overall Length 
Seated Length 
Maximum Diameter 
Operating Position  
Weight (Approx.)  
Bul b  
Socket  
Magnetic Shield 
Base  

7 pf 
  8.5 pf 

5  81" 
487"±0.19" 

2  31" 
Any 

7 oz 
T16 

Cinchb No.3N114, or equivalent 
JAN° No.S-2004, or equivalent 
Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.B14-38) , Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AA 
Pin 1-Dynode No.l 
Pin 2 -Dynode No.2 
Pin 3 -Dynode No.3 
Pin 4 -Dynode No.4 
Pin 5-Dynode No.5 
P i n 6- Dynode No. 6 
Pin 7 -Dynode No.7 
Pin 8 -Dynode No.B 
Pin 9 - Dynode No.9 
P i n 10 - Dynode No. 10 
Pin' 11-Anode 
Pin 12- Do Not Use 
Pin 13-Focusing 

Electrode 
Pin 14 - Photocathode 

DY2 V Viz G 
DYI K 

DIRECTION OF RADIATION 
INTO END OF BULB 

RADIO. CORPORATION OF AMERICA 
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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 Currents   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with do supply voltage IEl across a 
voltage divider providing I/6 of E between cathode 

and dynode No. l; I/12 ofi 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. l potential 

(referred to cat hodel which provides maximum anode current. 

With E = 200o volts (Except as noted) 

Min. Typ. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms - 1. 1 x 104 a/w 
Cathode radiant, 

at 4200 angstroms. - 6.8 x 10
-2 

- a/w 
Luminous, at 0 cpse. 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
1 fi ght sourcef 1.2x 10-4 1.6 x 10-4 - a/lm 

With blue l ight 
source9+h 5 x 10-8 a 

With red l ight 
sources+k 3 x 10-~ - a 

Current Ampl ification - 1.6x10 5
Equivalent Anode-

Dark-Current Input 
at aluminous sensi-
tivityofl2a/lmm - 4x10-10 1x10

- q lm 
Equivalent Noise Input - - 3.8 x 10-12 lm 
Anode-Pulse Rise Time" - 9.8 x 10

-q sec 
ElectronTransitTimep - 5.2x10-8 sec 

With E = igoo volts (Excegt.as.notedJ 

Min. Ty p. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms  

Cathode radiant, 
at 4200 angstroms . 

Luminous, at 0 cpse. . 

2. 1 x 103 a/w 

6.8 x 10-2 - a/w 
5 a/lm 
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Min. Typ• 
Cathode luminous: 

With tungsten 
1 fight sourcef 1.2x 10-4 1.6 x 10-4 - a/1r 

With blue light 
source9~ h 5 x 10- g - - i 

With red l ight 
sou rce~ ~ k 3 x 10- ~ - - a 

Current Ampl ification - 3.1 x 104 -
Equivalent Anode-Dark 
Current Input at a 
luminous sensitivity 
of 12 a/lmm - 4x10- I~ 1x10- q lm 

a Corningg No. 7056 made by Corning Glass Works, Corning, New York, or 
equivalent. 

b Made Dy Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 2A, 
Illinois. 

° Made by JAN Hardware Manufacturing Company, 98-01 Queens Blvd., 
Long Island City 1, New York. 

d 
Averaged over any interval of 3o seconds maximum. 

e Under the Pollowi ng conditions: The l ight sou rce is a tungsten-filament 
lamp having~al ime~glass envelope. It is operated at a color temperature 
of 2670° K and a l ight input of 1 microlumen is used. 

f Under the followingg conditions: Tne light source is a tungsten-filament 
lamp having a limelgl ass envelope. It is ope rated at a color temperature 
of 2670° N. The value of tight flux is 0.01 lumen and 200 volts are 
appl ied between cathode and all other electrodes connected as anode. 

g Under the following conditions: Light incident on the cathotle is 
transmitted through a Dlue fillet (Corning C.S. No. S-S6 Dol ished Lo 
1/2 Stock thickness—manufactured by the Corning Glass Works, Corning. 
New York) from stung ste n-filament lamp operated at a color temperature 
of 2670° K. Tne value of light flux incitlent on Lhe 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 Spectral 
C Aaractertistic of Light frow 2870° K Source after passing through 
Zndica fed Blue Filter at front of this Section. 

~ Under the following conditions: Light incident on the cathode is 
transmitted through a red fi l ter (Corning C.S. No. 2-62, menu tactured by 
the Corning Glass Works, Corning, New York) from a tungsten-filament 
lamp operated at a color temperature of 2870° K. The value of l ight 
f luz incitlent on the filter is 0.01 lumen and 200 volts are ap pi led 
between cathode and all other electrodes connected as anode. 

k See Spectral Characteristic of 2870° 6 Light Source and Spectral 
C harac tertistic of Light frow $8700 !( Source after passing through 
Zndica fed Red Pi lter at front of this Section. 

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

n Measured Detween 10 per cent and 90.per cent of maximum anode-pulse 
height. This anode-pulse rise time is primarily a function of Lransit-
time variation and is measu retl under conditions with the incident light 
fully illuminating the photoc at hotle. 

° Tne electron transit time i5 fine time interval between the arrival of 
delta function l ight pul se at the entrance window of the tube antl the 

t ime at which the output pul 5e at the anode terminal feaC heS peak ampl i tud e. 
The transit time is measu retl under conditions with the incident l ight 
fully illuminating the photoc athotle. 
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OPERATING CONSIDERATIONS 

The oye rating 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 cal led fat iguel 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 4463 usual ly recovers a substantial 
percentage of such loss in sensitivity. 

It is recommended that the average anode current be wel l 
below the maximum—rated value of I mi l l iampere when stabi l ity 
of operation is important. When maximum stabi l ity is required, 
the average anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 4463 may 
be necessary. 

Adequate shielding should be provided to prevent extraneous 
radiation from reaching any part of the 4463. 

The high voltages. at which the gg6g is operated arg 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 

rI 
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r1 

FACEPLATE —
(SEE NOTE) 

,,~~ PHOTOCATHODE—

~, 

~, 

/^1 

BASE 
JEDEC GROUP 5, 

N pBl4-3B 

w 2.00 ±.06 —~ 
DIA, 

- _ 1.68 MIN 
Ih DIA. 

4.87 
},19 

T16 
BULB 

5.81 
MAX. 

t— 2.31 MAX, ~ 
DIA. 

DIMENSIONS IN INCHES 

92CS-11232 RI 

Center l ine of bulb wi l l not deviate more than 20 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 wi l l not exceed 0.010" from 
peak to val ley. 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE No.I—TO—CATHODE VOLTS = 250 
EACH SUCCEEDING DYNODE—STAGE VOLTS= 125 
FOCUSING —ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MA%IMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN—FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870" K. 
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SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 
DYNODE No. I -TO-CATHODE VOLTS = I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS = 1/12 E 
ANODE-TO-DYNOOE No. 10 VOLTS = 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

106
8 

6 

• 4 ,, 

■"'■■■ ■ '■'!~~'~' 2

',~ b 5 

~~~~~~~~ 
,6 ~~~~~~~~ ,~~II/ tl 

S
E

N
S

IT
IV

IT
Y

—
A

M
P

E
R

E
S

/L
U

M
E

N
 (

C
O

LO
R

 T
E

M
P

. 
28

 
o

 
-

N
 

A
 

Of
 

m
 O

 
N

 
A

 
O

) 
0 

0
 

N
 

A
 

C 

~~~~~~~ 

■■..■■ 

■III■ 
~?,,~~G

S~I~P ~~~~~~~ 4
~ 

P~av ~~~~~ },~J~ 
P v 

~ 
~ Q\VP 

~~\, 

, 
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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 = I/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. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-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 = I/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. 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 DYNODE No. l 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. 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I F00T 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. 10 VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No. l 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 RESPONSE 

10-STAGE, HEAD-ON, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scinti llation-
Counter Equipment Requiring Low-Dark Current and High 
Sensitivity Over a Wide Spectrum (Blue through Near-Infrared). 

General: 

Spectral Response  5-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent   k-Na-Cs-Sb (Multialkal i) 

Shape  Flat, Circular 
Minimum area   5.27 sq. in. 
Minimum diameter   2.59 in. 

Window  Lime Glass°
Index of refraction at 5893 angstroms  1.51 

Dynode Material   Copper-Beryll ium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10  7 pf 
Anode to all other electrodes 8  5 pf 

Maximum Overall Length 6  31" 
Seated Length 5  38" t 0 18" 
Maximum Diameter 3  06" 
Operating Position  Any 
Weight (Approx.)   7 oz 
Bulb  J24 
Socket  Cinchb No.3A414, or equivalent 
Magnetic Shield Perfection Mica Co.°, or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No. 614-45) 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 
Pi n 5 -Dynode No.5 Drs

©~t~ 'iwmpYlo Pin 6 - Dynode No.6 
Pin 7 - Dynode No.7 Dra 0 .~~A1~i m P 
Pin 8 -Dynode No.8 
Pin 9 -Dynode No.9 DY3~~:l~~lc 
Pi n 10 - Dynode NO. 10 pYZ©~ ~ ® ~ METAL 
Pln 11-Anode ~' DYO ~ ~' COLLAR 
Pin 12 - Do Not Use 

K Ic 
DIRECTION OF LIGHT: 

Pin 13 -Focusing Electrode INTO END OF BULB 
Pin 14 -Photocathode 
PAetal 
Collar- Do Not Use 

RADIO CORPORATION OF AMERICA 
Electronic Components and Derices Harrison, N. 1. 
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MaXlmum 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.l and cathode  600 max. volts 
Between focusing electrode and cathode 600 max. volts 

Average Anode Currents   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with do supply voltage (E) across a 

v °Itage divider providing I /6 of E between cathode 

and dynode No. l; I/12 of E for each succeeding dynode 

stage; and I/12 of E between anode and dynode No. 10. 

Focusing-electrode voltage is adjusted to that value 

between 50 and ICO per cent of dynode-No. l potential 

(referred to cathode) which provides maximum anode current. 

With E = 200o volts (Exceyt as noted) 

Min. Tyb. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms  - 1.1 x 104 - a/w 
Cathode radiant, 

at 4200 angstroms. - 6.8 x 10
-2 

- a/w 
Luminous, at 0 cpse. 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
1 fi ght sourcef. . 1.2 x 10-4 

1.6 x 10-4 - a/lm 
With blue l ight 

source9~ h  5 x 10- g - - a 
With red l ight 

source~~ k  3x10- ~ - - a 
Current Ampl ification. - 1.6 x105 -
Equivalent Anode-

Dark-Current Input 
at a luminous sensi-
tivity of 12 a/1mm - 4x10-10 1x10-9 lm 

Equivalent Noise Input - - 3.8 x 10-IZ lm 
Anode-Pulse Rise Time" - 1.16 x 10

-g 
- sec 

Electron Transit Time° - 5.8 x 10
-g 

- sec 

With E = igoo volts (Except as noted) 

Mi.n. Tyti. Mex. 

Sensitivity: 
Radiant, at 4200 
angstroms 

Cathode radiant, 
at 4200 angstroms. . 

Luminous, at 0 cpse. . 

- 2.1 x 103 - a/w 

- 6.8 x 10-2 - a/w 
- 5 - a/lm 

RADIO CORPORATION OE AMERfCA 
Electronic Components and Devices Harrison, N. 1. 



4464 
Min. Tyg. Fla r. 

Cathode luminous: 
With tungsten 

l fight sourcef  1.2 x10-4 1.6 x10-4 - a/lrr. 
With blue l ight 

sourceg~ n  5 x 10
—g 

— — a 
With red l ight 

sourceJ~ k  3x10— — — a 
Current Ampl ification. — 3.1 x 104
Equivalent Anode—Dark 
Current Input at a 
luminous sensitivity 
of 12 allmm  — 4x10— ~D 1x10—g lm 

a Corning No.0080 matle by Corning Glass Works, Corning, New York, or 
equivalent. 

b Made by Cinch Manufacturing Company, 1026 South Noman Avenue, Chicago 
2u, Illlnoi s. 

° Magnetic shielding material in the form of Poi 1 or taps as avai lable 
from the May netic Shield Division, Perfection Mica Company, 1322 North 
E115ton, Chicago 2u, I ll inois, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 
e Under the following conditions: The l ight source is a tungsten-filament 

lamp having a lime-glass envelope. It is operdt ed at a cot or temperature 
of 28700 K and a light input of 1 microlumen is used. 

f Under the fol towing conditions: The l ight source isz tungsten-filament 
lamp having a lime-glass envelope. IL is operated at a color temperature 
of 28700 K. The value of l ight flux is 0.01 lumen and 200 volts are 
appl ied between cathode and all other electrodes connected as anode. 

g Under the following conditions: Light inc ide~~.t on the cathode is 
transmitted through a blue filter (Corning'C. S. No. b-58 polished to 
1/2 Stock thickness—manufactured by Lhe Corning Glass Works, Corning, 
New Yo rk~ from stung st en-filament lamp operated at a color temperature 
of 2870 K. The value of l ight flux incident on the fillet is 0.01 
lumen and 200 volts are appl ietl between cathode and all other electrodes 
connectetl as anode. 

h See Sgec tral Charac to ristic $f 2870° X Lt ht Source and Spectral Char-
acterast{c of Lip ht from 2870 6 Source after gassing through Indicated 
Blue Pi lter at front of this Section. 

~ Under the following conditions: Light incident on the cathode is 
transmitted through a fed filter (Corning C.S. No. 2-62, manuf acturetl by 
the Corning Glass Works, Corning, New York) from a tungsten-filament 
lamp operated at a color temperature oP 2870° K. The value of l ight 
flux incident on the filter is 0.01 Lumen and 200 volts are appl ied 
between cathode and alt other electrotles connected as anode. 

k See Sgec tral Characteristic of 2870° K LtiQ ht Source and Sgectrai Char-
acteristic of Light frow 2870° B Source after gassing through Indicated 
Red Filter at front of this Section. 

m AL a tube temperature of 25° C. Dark current may be reduced Dy use of 
a refrigerant. 

n Measured between io 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 l ight 
fully illuminating the photocathode. 

p The tectron transit Lime is the time interval between the arrival of 
a delta Punction light pulse at the entrance window of the tube and the 
t ime at which the output pulse at the anodeterminal reac hes pe ak amps it ud e. 
The transit time is measured under conditions wit hthe incident l ight 
fully illuminating the pho local ho de. 

OPERATING CONSIDERATIONS 
It is recommended that the average anode current be wel l 

below the maximum-rated value ofi I mi l l iampere when stabi l ity 

of operation is important. When maximum stabi l ity is required, 

the average anode current should not exceed 10 microamperes. 

Electrostatic ana{or magnetic shielding of the 4464 may be 
necessary. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4464 
.;ae:;oa'e sr.ielding should oe provlceC to erever.; ex-rare:;~s 

radiation from reaching any part of 4464. 

The oye rating stability 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 cal led 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 usual ly 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 appl ies to Type 4464 

PHOTOCATHODE 

J-24 
BULB 

METAL COLLAR 

BASE 
JEDEC GROUP 5 

No. BI4-45 

3.00 t.06 ~ 
DI A. 
2.59 

MIN. DIA. 

x _2.38 MAX. 
OtA. 

FACE PLATE 
/ (SEE NOTEI 

.75 R. 

5.38 
t.18 

6.31 
MA X. 

92CS-12319 

DIMENSIONS IN INCM ES 

Center l ine of bulb wi l l 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 wi l l not exceed 0.010"from 
peak to val ley. 

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

ANODE MICROAMPERES 

TYPICAL ANODE CHARACTERISTICS 
DYNODE No.I-TO-CATHODE VOLTS = 250 
EACH SUCCEEDING DYNODE-STAGE VOLTS= 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870' K. 
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4464 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
DYNODE No. I -TO-CATHODE VOLTS = I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS = I/12 E 
ANODE-TO-DYNODE No. 10 VOLTS = I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MA%IMUM ANODE 
CURRENT. 
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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. 10 VOLTS = N/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE = 25" C 

E
Q

U
IV

A
LE

N
T

 A
N

O
D

E
-D

A
R

K
-

C
U
R
R
E
N
T
 I
N
P
U
T—
L
U
M
E
N
S
 

O
 

p 
o 

~
 

A
 

m
m

 m
 

A
 
m

m
 

0.1 
2 4 6 8 1 2 4 6 8 10 2 4 6 8

100 
2 

LUMINOUS SENSITIVITY—AMPERES/LUMEN 
92C5-12311 

TYPICAL TIME RESOLUTION CHARACTERISTICS 

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.l 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.S VOLTS 
DYNODE No.I-TO-CATHODE VOLTS= 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.S 
STAGE=100 

ANODE-TO-DYNODE No.10 VOLTS = 100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No. l 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.10 VOLTS=125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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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.10 VOLTS=I25 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l 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 
5-20 RESPONSE 

10-STAGE, HEAD-ON VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

for Photometry, flying-Spot Scanning, and Scintillation-Coun-
ter Equipment Requiring Low-Dark Current and High Sensitivity 
Over a Wide Spectrum (Blue Visible Well into Near Infrared). 

General: 
Spectral Response  5-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent   K-Na-Cs-Sb (Multialkal i) 
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-Beryll ium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode 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 (Ap'prox.)   1 lb 7 oz 
Bulb  J42 
Socket   Cinchb No.3M14,or equivalent 
Magnetic Shield  Perfection Mica Co.°,or equivalent 
Base  Small-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.614-451, Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AM 

Pin 1 - Dynode No.l 
Pin 2 - Dynode No.2 
Pin 3 -Dynode No.3 
Pin 4 - Oynode 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 -Do Not Use 
Pin 13 -Focusing Electrode 
Pin 14 - Photocathode 
Metal 
Collar-Do Not Use 

DY6 

DY,S 

DYq 

DY3 

DYpV ICJ METAL 
~'DYIO  ~ 

G COLLAR 
K IC 

DIRECTION OF LIGHT: 
INTO END OF BULB 

DY7 DYe 

DYg 

DY10 

P 

Ic 
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4465 
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.l and cathode  600 max. volts 
Between focusing electrode and cathode 600 max. volts 

Average Anode Currents   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with do supply voltage (E) across a 
voltage divider providing 1/6 of E between cathode and 
dynode No. l; 1/12 of E for each succeeding dynode stage; 
and 1/12 of E between dynode No.10 and anode. Focusing-
electrode voltage is adjusted to that value between 50 
end 100 per cent o£ dynode-No.l potential (referred to 
cathode) which provides maximum anode current. 

With E = 2oao volts fExce¢t as notedl 

Min. Ty¢. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms  - 1.1 x 104 - a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8 x 10

-2 
- a/w 

Luminous, at 0 cpsa. 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
1 fight sourcef. 1.2 x 10-4 1.6 x 10'4 - a/lm 

With blue l ight 
source9• h  5 x10-8 - -

With red l ight 
sourcel ~ k  3 x 10- ~ - - a 

Current Ampl ification. - 1.6 x 105 -
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 12 a/lma  - 4 x 10- IO "_ x 10- g lm 

Equivalent Noise Input - 3.8 x 10-I2 lm 
Anode-Pulse Rise Time" - 1.65 x 10-8 - sec 
Electron Transit TimeP - 9.3 x10'8 - sec 

With E = 3goo volts (Exce¢t as notedl 

Min. Ty¢. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms  - 2.1 x 103 - a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8 x 10-2 - a/w 

Luminous, at 0 cpsa. - 5 - a/lm 

RADIO CORPORATION OF AMERICA 
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4465 
Min. Tyq. Max. 

Cathode luminous: 
With tungsten 

l ight sourcef  1.2 x 10-4 1.6 x 10-4 - a/lm 
With blue l ight 

source9~ h  5 x 10- g - - a 
With red l ight 

source~• k  3 x10- ~ - - a 
Current Ampl ification. - 3.1x104
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity 
of 12 a/lm"  - 4x10- ID 1x10-9 lm 

a Corning No. 0080 made by Corning Glass Works, Corning, New York, or 
equivalent. 

A Made by Cinch Manufacturing Company, 1026 south Homan Avenue, Chicago 
2u, Ill inois. 

d Magnetic shielding material in the form of foil or tape as available 
from the Mas net is Shield DIVlsl on, Perfection Mica Company, 1922 North 
E 115[ on, Chicago 2N,. Ill inoi s, or equivalent. 

d Av erag etl over any interval of 90 seconds maximum. 
e Under the following conditions: The light source is atungsten—filament 

lamp haling a time-41ass.envelope. It is opera[ ed at a color temperature 
of 2870 K and a l ight Input of 1 mic rolumen is used. 

f Untler the foil owi nq conditions: the light source isafungsten—filament 
lamp having a lime—glass envelope. IL is ope rat etl at a color temperature 
of 2S70o K. The value of l ight flux is 0.01 lumen and 200 volts are 
appl ied between cathode and all other electrodes connected as anode. 

9 Under the following conditions: Li g.ht incident on the Cathode is 
transmitted to rough a blue fi lter (Corning C.S. No. S-58 pol ished to 1/2 
stock thickness—manufactured by the Corning Glass works, Corning, New 
Y orkJ from a tungsten—filament tamp operated at a color temperature 
of 2a70o N. The value of l ig ni flux incident on the filter is 0.01 
lumen and 200 volts are appl ied between cat node and all other electrodes 
connected as anode. 

h See Sgec Lral Characteristic o~ 28700 d Light Source and Sgec trot Char—
acteristic of Lig At fron 2870 d Source after gassing through Indicated 
Blue Fi iter at front of this Section. 

/ Under the following conditions: Light incident on the cathode is 
transmitted through a red filter (Corning L.S. No. 2-62, manufactured Dy 
the Corning Glass Works, Corning, New York) arom atungsten—filament 
lamp operated at a color temperature of 2870 N. The value oP l ight 
flux incident on the Filter Is 0.01 lumen and 200 volts are appl ied 
between cat node and all other electrodes connected as anode. 

k See Sgec tral Characteristic o~ 2870° X Light Source and Sgec tral Char-
acteristic of Light frow 2870 S Source after gassing througA Indicated 
Red Filter at front of this Section. 

NI At a tube temperature of 25° C. Dark current may be reducetl Dy use of 
a refrigerant. 

n Measured between 10 per cent and 90 per cent of maximum anotle—pulse 
height. This anode—pulse rise time is primarily a function of transit—
time va 'at ion and Ism a u ea under cons itions with the incident t ight 
P ally illuminating the ephot oc at hod e. 

p The electron transit time i5 the time inte rvel Det weep the arrlvel of a 
delta function l ight pulse at the entrance window of the LuDe and the 
time et which the outyut pulse at the anotle terminal reaches peak 
a mpl itutl e. Tne transit time is measuretl antler conditions with the 
incident l ight fully 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 aDDl ies to Type 4465 

RADIO CORPORATION OF AMERICA DATA 2 
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4465 

PHOTOCATHODE 

3.50 
±. 9 

1.9T 

J42 BULB 

~ 5.25 ±.06 DIA.  FACEPLATE 
~ 4.38 MIN. DIA. ---►I~1'(SEE NOTE) 

METAL 
COLLAR 

BASE 
JEDEC GROUP 5 

No. 814-45 

2.38 MAX. 
D A. 

6.75 
±,Ig 7.69 

MAX. 
.75 R. 
2.00±.06 

DIA. 

92C5-@3~ 

DIMENSIONS IN INCHES 

Center l ine of bulb wi l l 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 wi l l not exceed 0.010" from 
peak to val ley. 

RADIO CORPORATION OF AMERICA 
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4465 

TYPICAL ANODE CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOL'iS = 250 
EACH SUCCEEDING DYNODE-STAGE VOLTS= 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 
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4465 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
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.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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4465 
TYPICAL OUTPUT CURRENT AS A FUNCTION OF 

DYNODE-No.5 VOLTS CHARACTERISTIC 
DYNODE No.I—TO—CATHODE VOLTS = 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE—No.S 

STAGE = 100 
ANODE —TO —DYNODE No. 10 VOLTS=100 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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 = I/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. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE=25° C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

4 

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 BE-

TWEEN 50 AND 100 PER CENT OF DYNODE No.l 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—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.l 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 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.10 VOLTS = 125 
FOCUSING —ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFEERED TO CATHODEI WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED 8Y 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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4471, 4472 

Photomultiplier Tubesa 
9-STAGE, SIDE-ON TYPES S-4 RESPONSE 

0 
CONTROLLED SENSITIVITY ABOVE WAVELENGTH OF 5800A 

The 4471 and 4472 are the same as the 931A except for the 

fol lowing items: 

Characteristics Range Values: 

With E = i000 volts 

Min. Tyq. Max. 

Sensitivity: 

Luminous, at 0 cpsb  10 100 600 a/lm 

"Red—to—Whlte" Ratio: 

4471   5 — — ~ 

4472   7 — — ~ 

a Alternate designa[i on for Multipl ier Phototube. 
b Under the following conditions: Thel ight source is a tungsten—filament 
lamp having ~ l ime—glass envel oDe. It is operated at a color tempera—
ture of 28 ~0 K and a l ight input of 10 mic rol ume ns is used. 

OPERATING CONSIDERATIONS 

The luminoas—sensitivity ratings ofi the 4471 and 4472 are 

higher, and their sensitivit ies above the wavelength of 5800 

angstroms are control led. This control is important in appl i—

cations where a high level of sensitivity in the red region of 

the spectral —response characteristic is required. The degree 

of this control led sensitivity in the red region is specified 

by a "red—te—white" ratio of anode currents. Anode current is 

measured first using atung ste n—lamp source, and then measured 

with a red fi lter interposed between the l ight source and the 

p hototube. The "red—to—white" ratio is gre ater than 59 forthe 

4471, and greater than 7% for the 4472. 

The anode current comprising the "white" portion of this 

ratio is measured with a l ight input of 10 mic rolumens. The 

l ight source is a tungsten—fi lament lamp having a l ime—glass 

envelope. It is operated at a color temperature of 28700 K. 

The anode current comprising the "red" portion of the ratio 

is measured under Condit ions identical with the "white" measure—

ment except that the l ight input of 10 micro lumens is trans—
mitted through a red fi lter (Corning C.S. No. 2-1 12--manu—
factured by the Corning Glass Works, Corning, N.Y., or equiva—

lent) which has the fol lowing characteristics: the transmittance 

of al l wavelengths from 3000 to 5790 angstroms is less than 

0.5%; the 37% transmittance point l ies between 6030 and 6070 

angstroms; the transmittance from 6400 to 7000 angstroms is 

greater than 80%; and the di ffe rence between the wavelengths where 
transmittance is 15%and 60%is not greater than 150 angstroms. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4473 

Photomultiplier Tubea 
9-STAGE, SIDE-ON TYPE S-4 RESPONSE 

0 
CONTROLLED SENSITIVITY ABOVE WAVELENGTH OF 5800A 

The 4473 is the same as the IP21 except for the fol lowing 
items: 

Characteristics Range Values: 

With E = loo° volts 

Min. Tyb. Max. 

Sensitivity: 
Luminous; at 0 cpsb  40 160 800 a/lm 

"Red-to-White" Ratio   7 - - ~ 

a Alternate designation for Multipl ier Photo tuoe. 
b Under the following conditions: Thel ight source is a tungsten-fi lament 
lamp having a l ime-glass envelope. It is operated at a color tempera-
ture of 2670° K and a l ight input of 10 microl um ens is used. 

OPERATING CONSIDERATIONS 
Sensitivity of the 4473 above the wavelength of 5800 ang—

stroms is control led. This control isimportant in appl ications 
where a high—level of sensitivity in the red region of the 
spectral—response characteristic is required. The degree of 
this control led sensitivity in the red region is specified 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 fi lter interposed between the l ight source and 
p hot of ube. The "red—to—white" ratio is greater than 7% fior 
the 4473. 

The anode current comprising the "white" portion of this 
ratio is measured with a l ight input of 10 mic rolumens. The 
l ight source is a tungsten—fi lament lamp having a l ime—glass 
envelope. It is operated at acolor temperature of 2870° K. 

The anode current comprising the "red" portion of the ratio 
is measured underconditions identical with the "white" measure—
ment except that the l ight input of 10 mic rolumens is trans—
mitted through a red fi lter (Corning C.S. No. 2-1 12--manu—
factured by the Corning Glass Works, Corning, N.Y., or equiva—
lent) which has the fol lowing characteristics: the transmittance 
of al l wavelengths from 3000 to 5790 angstroms is less than 
0.5%~ the 37'S transmittance point l ies between 6030 and 6070 
angstroms; the transmittance from 6400 to 7000 angstroms is 
greater than 80%; and the difference between the wavelengths 
where transmittance is 15% and 60% is not greater than 150 
angstroms. 

RADIO CORPORATI0IJ OF AMERICA 
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4492 
Image Orthicon 

`- Magnetic Focus 4-%z-Inch Dia. Magnetic Deflection 
For use in the luminance channel of suitably designed 
4-tube color TV cameras in studio or outdoor service 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 t 10% V 
Current at 6.3 volts  0.6 A 

Direct Interelectrode Capacitance: 
Anode to all other electrodes  12 pF 

Tazget-to-Meah Spacing 0  002 in 
Spectral Response  5-10 
Wavelength of Maximum Response. . . 4500 t 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of   1.6 in max. Diagonal 

Note: The size of the optical image focused on the photo- 
cathode should be adjusted so that its. maximum diagonal 
does not exceed the specified value. The corresponding 
electron image on the target should have a size such that 
the corners of the rectangle just touch the tazget ring. 

Orientation of.... Proper orientation is obtained when the 
vertical scan is essentially parallel to the plane passing 
through the center of the faceplate and the grid-No.6 
terminal. The horizontal and vertical scan should start 
at the corner of the picture between the grid No.6 and 
the photocathode terminals. 

Focusing Method 
Deflection Method 
Overall Length 
Greatest Diameter of Bulb 
Envelope Terminals 
End $ase  

Magnetic 
Magnetic 

19.375 in t 0.310 in 
4  500 in t 0.094 in 

5 
Small-Shell Diheptal 14-Pin Base 

(JEDEC Group 5, No.B14-45) 
Socket   Cinch Part No.3M14, or equivalent 
Operating Position .The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 
any other position where the axis of the tube with the base 
up makes an angle of leas than 20° with the vertical. 

Weight (Approx.)  2.3 lb 
Minimum Deflecting-Coil Inside Diameter  3.2 in 
Deflecting-Coil Length  7 in 
Focusing-Coil Length   15 in 
Alignment Coil: 

Position on neck. . . . Centerline of magnetic field should be 
located 9.25" from the flat area of the shoulder. 

MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 
Photocathode: 

Voltage  -700 max. V 
Illumination  50 max. fc 

DATA 1 
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4492 
Operating Temperature: 

Any part of bulb   65 max. °C 
Of bulb at large end of tube (Image section) 35 min. °C, 

Temperature Difference: 
Between image section and any part 

of bulb hotter than image section   5 max. oC 
Grid-No.6 Voltage  -700 max. V 
Target Voltage: 

Positive value   IO max. V 
Negative value  10 max. Vt ~ 

Field-Mesh Voltages  30 max. V 
Grid-No.5 Voltage  300 max. V 
Grid-No.4 Voltage  350 max. V 
Grid-No.3 Voltage  400 max. V 
Grid-No.2 &Dynode-No.l Voltage  350 max. V 
Grid-No.l Voltage: Negative bias value. . 125 max. V 

Positive bias value . . 0 max. V 
Voltage Per Multiplier Stage   350 max. V 
Anode-Supply Voltaged  1650 max. V 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 125 max. V 
Heater 'positive with respect to cathode  10 max. V 

TYPICAL OPERATING VALUES°

Photocathode Voltage   -600 V 
Grid-No.6 Voltage (Image Focus) 

Approx. 70% of Photocathode VoltageF  -370 to -470 V 
Target Voltage Above Cutoff 9  2.3 V 
Field-Mesh Voltages   15 to 25 V 
Grid-No.5 Voltage (Decelerator)  40 V 
Grid-No.4 Voltage (Beam Focus)   70 to 90 V 
Grid-No.3 Voltageh   250 to 275 V 
Grid-No.2 &Dynode-No.l Voltage  280 V 
Grid-No.l Voltage for Picture Cutoff  -45 to-115 V 
Dynode-No.2 Voltage  600 V ~+ 
Dynode-No.3 Voltage  800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage   1250 V 
Recommended Target Temperature Rangeb   35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage   5 V 
Field Strength of Focusing Coil:l ~./ 

At center of scanning section (Approx.)  60 G 
In plane of photocathode (Approx.)   120 G 

Field Strength of Alignment Coil   0 to 3 G 

PERFORMANCE DATA 
With conditions shown under Typical Operating Values 
including Recommended Target Temperature Range; 
target voltage adjusted to 2.3 volts above cutoff; with 
camera lens set to bring picture highlights a maximum 
of one stop over the knee of the light transfer charac-

V 
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4492 
teristic; and operation in a 525-line 60-cycle TV system. 

Typical 
Signal-Output Current (Peak to Peak)   20 µA 
Ratio of Peak-to-Peak Highlight 

Video-Signal Current to RMS Noise 
Current for Bandwidth of 4.5MHzk   59:1k 

Photocathode Illumination at 2870oK Required 
to bring Picture Highlights to the "Knee" 
of Light Transfer Characteristic  0.02 fc 

Amplitude Response at 400 TV Lines 
per Picture Height (Per cent of lazge-area 
black to lazge-azea white)'"  75 % 

Highlight Signal Variation 
(Per cent of peak signal)   15 % 

Background Signal Variation 
(Per cent of peak signal)   7.5 % 

b Operation outside of the Recommended Target Temperature 
Range shown under Typical Operating Values will not 
damage the 4492 provided the Maximum Temperatwe Ratings 
of the tube are not exceeded. Optimum performance, how-
ever, is only obtained when the tube is operated within 
the Recommended Target Temperatwe Range. 

c With respect to grid No.4. 
d Dynode-voltage values are shown under Typical Operating 

Values. 
e With 4492 operated in RCA TK-42 camera at fixed photo- 

cathode 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 maxi-
mum signal. 

I Direction of current should be such that anorth-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. 

k Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, bandwidth, 
system line number and frame time, and the choice of refer-
ence signal black level. Two common test conditions and 
reaultantdifference in signal-to-noise ratio aze shown on re-
verse side. Method A Method B 

Bandwidth 4.5 MHz 5.1 MHz 
Scan Line Number 525 625 
Field Rate 60 50 
Black Level Picture Black "Capped" Black 
Target Voltage 2.3 V 3.0 V 
Signal-to-Noise Ratio 59:1 83:1 

^'Measured with amplifier having flat frequency response. 
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4492 
TERMINAL DIAGRAM (Bottom View) 

DIRECTION Di LIGHT: PERPENDICULAR TO 
LARGE END OP TUBE 

G3 
r1ELD 
MESH 

ca

ENVELOPE TERMINALS 
'Cerminnl Over Pin 2 -Meld 11etih 

'terminal Over Pin 4 - Photocat.hcxle 
'1'erminnl On Side 

Ot' Envelope 
OppoHi(e B:IHe Key -Grid Nu.(i 

9'onninul Over Pin 9 -Grid Nu.5 
'I'orminnl Ovor Pin I l - Turl;ot 

DIMENSIONAL OUTLINE 
*.soo .002 _ .o6a ~ r .lse _:DIS DIA. :~ 1 , 

VIBRATION-
ABSORBE

ING 
DO NOT 
REMOVE 

LIGHT 
SHIELD 

COATING 

5.781 
± .015 

2 
18.375 
3.310 

3.125 
1.060 
DIA. 

3.6 
I SMALL-SMELL 
it DINEPTAL 

  la-PIN BASE 
JEDEC GWOUP S, 

Ns B14-aS 
szcs-Ioss7Rz V ~ 

SMALL-SHELL 
DIHEPTAL 
14-PIN BASE 

Pin 1 -Heater 

Pin 2 -Grid No.4 

Pin 3 - (:rid No.3 

Pin 4 - Int.ernal 
Conne cti on—

Do Not. Uwe 
Pin 5 -Dynode No.? 

Pin (3 -Dynode No.4 

Pin 7 -Anode 

Pin 8 -Dynode No.5 

Pin 9 - Dynode No.3 
Pin 10 -Dynode No.i, 

Grid No.2 
Pin 11 -Internal 

Connection—
Do Not Usc 

Pin 12 - (:rid No.1 
i'in 13 - C:dhode 
1'in 14 - Ilc~afer 

V18RATION-ABSORBING 
TIPS 

DO NOT REMOVE 

DETAIL OP ENVELOPE 
TERMINALS 

2 NOLES, 160° APART, 
SII DIA. 

ENLARGED BOTTOM VIEW 

Dimensions in Inches 
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449 3, 4494, 449 5 
Vidicons 

/"~ 

1-Inch Diameter 
Electrostatic Focus Magnetic Deflection 

For use in the chroma channels of suitably designed 
color TV cameras in live pickup service 

GENERAL 

Overall Length  6.25 in 10.10 in 
Greatest Diameter  1.125 in (0.010 in 
Bulb Diameter   1.025 in 10.003 in 
Faceplate Thickness  0.094 in 10.012 in 
Direct Interelectrode Capacitance:o 

Target to all other electrodes   5.0 pF 
Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Heater Power  0.6 W 
Photoconductive Layer: 

Maximum useful picture size 0  192 in x 0.256 in 
Orientation of quality rectangle—Proper orientation is ob-

tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face-
plate. The straight aides are parallel to the plane pass-
ing through the tube axis and short index pin. 

Base   Small-Button Ditetrar 8-Pin, (JEDEC No. ES-I1) 
Socket   Cinch No. 133-98-11-015, or equivalent 
Weight   2.8 oz 
Operating Position   Any 

ABSOLUTE MAXIMUM RATINGS 

Grid-1•To. 6 &Grid-No. 3 Voltages  1200 max. V 

Grid-No. 5 Voltage`  750 max: V 
Grid-No. 4 Voltage   400 max. V 
Grid-No. 2 Voltage   850 max. V 
Grid-No. 1 Voltage: 

Negative bias value  300 max. V 
Positive bias value  0 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  125 max. V 
Heater positive with respect to cathode  10 max. V 

Heater Voltage  7 max. V 
Target Voltage  100 max. V 
Target Dark Current 0  05 max. NA 
Peak Target Currentd  0.4 max. ~~A 
Faceplate: 

Illumination  1000 max. fc 
Temperature  71 max. oC 

~~u U 
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4493, 4494, 4495 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 0.192 in x 0.256 in 
F¢ceplate Temper¢ture of 25° to 30o C 

For All Types 

Grid-No. 6 (Decelerator) &Grid-No.3 Voltage   750 V 
Grid-No.5 Voltage 
Grid-No.4 (Beam-Focus Electrode) Voltage 
Grid-No.2 (Accelerator) Voltage 
Grid-No.l Voltage 

4493 4494 
(Red) (Green) 

250 to 315 V 
100 to 125 V 
100 to 300 V 

-20 V L. 

4495 
(Blue) 

Illuminations  4.5 4.5 4.0 fc 

Signal Output Currentf  0.060 0.060 0.020 ~A 

Signal-to-Dark Current 
Ratiof  6:1 6.1 4:1 

Typical Resolution:f 

Center  500 500 500 TV lines 

Corner  400 400 400 TV lines 

Amplitude Response to a 
125 TV Line Square-
Wave Test Pattern at 
Center of Picturef  60 60 60 % 

Average "Gamma" of 
Transfer Characteristicf 0.65 0.65 0.65 

Lag -Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
after Illumination is 
Removedf  12 12 10 % 

° This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the de-
flecting-yoke assembly. The resistive component of the out-
put impedance is in order of 100 megohms. 

oThe maximum voltage difference between grids No.6 & 3 and 
No.5 should not exceed 750 volts. 

dVideo amplifiers must be designed properly to handle peak 
target currents of this magnitude to avoid amplifier overload 
or picture distortion. 

eUnder the following conditions: The light source is a tung-
sten-filament lamp having alime-glass envelope. It is oper-
ated at a color temperature of 3100°  K. These illumination 
values are incident on the filters shown in (f) which are in-
terposed between the light source and tube faceplate. 

~~ 

~~~ 
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4493, 4494, 4495 

f 

-~ 

.•.. 

These characteristics aze measured using the following stan-
dard optical filters, or equivalent: 

For type 4493 (Red) -Wratten No.25 (A) with 
2 Fish-Shurman No. IR650 

For type 4494 (Green) -Wratten No.58 with I 
Fish-Shurman No. IR650 

For type 4495 (Blue) -Wratten No.47 with I 
Fish-Shurman No. IR650 

BASING DIAGRAM (Bottom View) 

Pin ] -Heater 

Pin 2 -Grid No. 1. 

Pin 3 -Grid No.4 

Pin 4 -Grids No.3 
& No.6 

Pin 5 -Grid No.2 

Pin 6 -Grid No.5 

Pin 7 -Cathode 

Pin 8 -Heater 

Flange -Target 

Short Index Pin -

Internal 
C o nne ct ion—
Make No Connection 

TARGET 

~ a _ ~x 
G4 

SHORT 
PIN 
IC 

Gs 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

8 LN 
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4493, 4494, 4495 

DIMENSIONAL OUTLINE 

1.125" .833" 
2.010" 2.035" 

!~ 

OSO" 
i 

.17 

6.25` 
t .I O" 

FACEPLATE 

MASKED PORTION 
OF FACE 

(SEE NOTE I) 

METAL 
TARGET 
FLANGE 

1.02 S"± .003" 

.iT3" 
(SEE NOTE 2) 

BASE 
JEOEC No.E9-ti 

92C5-~i592 

Note 1: Straight Sides Of Masked Portions Are Pazallel To 
The Plane Passing Through Tube Axis And Short Index Pin. 

Note 2: Within This Distance, Diameter Of Bulb Is 1.025" + 
0.003"-0.030': 
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4500 
V id icon 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
I-INCH DIAMETER HIGH SENSITIVITY 

For Use in App Lications Where Scene Motion is 
Limited and for Siors-Scan TV Pickup Service 

GENERAL 

Heater, for Unipotential Cathode 
-~ Voltage (AC or DC) 6  3 ± IOq V 

Current at 6.3 V 0  6 A 
Direct Interelectrode Capacitance' 
Target to all other electrodes 4  6 pF 

Spectral Response SBe Typical Spectral Response 
Photoconductive layer 0  62 inch 

Maximum useful diagonal of rectangle 
image (4 x 3 aspect ratio)b 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   6.25 ± 0.25 inch 
Greatest Diameter  1. 125 ± 0.010 inch 
Operating Position   Any 
Weight (Approx.)   2 oz 
Bulb   TB 
Focusing Coi l  Cleveland Electronicsc~d No.VF-1 15-5, 

or equivalent 
Deflecting Yoke Cleveland Electronics~~d No.VY-I I I-3, 

or equivalent 
Al ignment Coi l   Cleveland Electronics°'d No.VA-I IB, 

or equivalent 
Socket  Cinche No.5gA18088, or equivalent 
Base  Small-Button Ditetrar 8-Pin, (JEDEC No.EB-I I) 

BASING DIAGRAM (Bottom View) 
Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Internal Connection-

Do Not Use 
Pin 4 -Internal Connection- Ic 

Do Not Use 
Pin 5 -Grid No.2 
Pin 6 -Grids No.3 and No.4 GI 
Pin 7 -Cathode 
Pin 8 -Heater 
Flange - Target 
Short Index Pin -Internal 

Connection-
Make no Connection 

FLANGE 
TARGET 

IC GZ 

G3 

srloaT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 
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4500 

ABSOLUTE-MAXIMUM VALUES 

Far scanned area of 1~2 x 3~8 inch 

Grid-No.3 6 Grid-No.q Voltage  1000 V 
Grid-No.2 Voltage  750 V 
Grid-No. l Voltage 

Negative bias value   300 V 
Positive bias value  0 V 

Peak Heater-Cathode Voltage 
Heater negative with r-sp«t to cathode  125 V 
Heater positive with r~;~.pect to cathode  10 V 

Target Voltage   60 V 
Dark Current 0  I µA 
Peak Target Currentf 0  6 µA 
Faceplate 

I l lurcinatlon9   1000 fc 
Temperature Range 
Storage  -20 to 70 °C 
Operating  -10 to 55 °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For Standard TV Scan Rates 

For scanned area oft/2 x 3/8 inch.Fae ep late temperature of 30°C. 

Low- High-
Voltage Voltage 

Operation Operation 

Grid-No.q (Decelerator) & 
Grid-No.3 (Beam-Focus 
Electrode) Voltage  250h to 300 750 V 

Grid-No.2 (Accelerator) 
Voltage   300 300 V 

Grid-No. l Voltage for 
Picture Cutoffs   -q5 to -100 -q5 to -100 V 
Average "Gamma" of Transfer 
Characteristic  0.7 0.7 
Signal-output ccrrent be-
tween C.02 µA d 0.7 µA 

Visual Equivalent Signal-to- ~,,; 
Noise Ratio (Approx.)k. 300: 1 300: 1 

Lag"' 
Typical value  55 55 

Minimum Peak-to-Peak Blanking 
Voltage 

")hen apol ied togrld No.i 75 75 V 
'Pe en appl ied to cathode. 20 20 V 

Limiting Resolution at Center ~ ̀ f 

of Picture 
Jypicai value  600 700 TV 

Lines 
Ampl itude Response to a 400 TV 
Line Square-Wave Test Pattern 20 30 
At center of oictur~ 

Field Strength at Center of 
Focusing Coi l". 40 60 G 

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



4500 

Low- Nigh-
Voltage Voltage 

Operation Operation 

Peak Deflecting-Coi l Current 
Horizontal   185 375 mA 
Vertical   25 43 mA 

Field Strength of Adjustable 
Alignment Coi l   Oto4 Oto4 O 

Average-Light-Level Operation — 1.0 Footcandle on Faceplate 

Faceplate Illumination (Highlight)   I fc 
Target Voltage°'q  7 to 25 V 
Dark Current`  0.005 µA 
Signal-Output Current$ 

Typical   0.4 µA 

Low-Light-Level Operation — 0.1 Footcandle on Faceplate 

Faceplate illumination (Highl ight)   0. 1 fc 
Target Voltage°'q  15 to 45 V 
Dark Current`  0.02 µA 
Signal-Output Currents 

Typical  0.18 µA 

TYPICAL OPERATION AND PERFORMANCE DATA 

For Slow-Scan Applications 

Typical Target Voltage   30 V 
Typical Dark Current   8 nA 
Typical Exposure   0.25 footcandle-

seconds 
Typical Signal Output 

At frame time of 
1 second   160 nA 
2 seconds  70 nA 
4 seconds  30 nA 
6 seconds  19 nA 
10 seconds  10 nA 

Lag, or Residual Signal-Time to reach 5 per-
cent level 5 to 10 frames 
Ampl itude Response to 400 TV Lines   50 
Signal Storage—Time to decay to 50 per-
cent level   80 seconds 

a This capacitance which effecci vely is the outpuc pedance of the 4500 
sad when the cube i un cad in th el deflecting-yoke and 

foc ursin gg~ oil a mbly. The resistive component of the outpuc impedance 
' 'n checordersof 100 megohm s. 

h ors en ca ti oa F quality rectangle is he eined when the horizontal s 

chee fac et 1l stay p The i s trai he esi de s r are p
rd 

al le It co the edl one 
cionscof 

c hrough the tube a s andgshorc pin. Tha askin for on ep tati on 
my and does not de f3ine the proper scanned area ofd the phococon duc ci ve 

layer, 
a Mede by Cleveland Electronics Inc., 1974 East 61st Sc., Cleveland Ohio. 
d These compon ants are chosen co pro vide cuhe operation with mrnr mum beam-

landing e r 
e Made by Ci nchrManu factoring Corporation, 1026 S. noman Ave., Chi cego 24, 

Illinois. - 

f Video amplifiers must be deai gn ed properly co handle target c en is of 
this magnitude to avoid amplifier overload or pitta re dt storcion. 

RADIO CORPORATION OF AMERICA 
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4500 

8 For condi ci one •here"white ligh c" is uni fo rmly diffu sad over en ti re cube 
fat . 

h Definition, focus 'formi cy, end pit tore queli ty decrease vi ch decreesina 
grid-No.4 and grid-No.3 lcege. In general, grid-No.4 and grid-No.3 
eh ould be operated above v250 volts. 

I With no blanking voltage on grid No. 1. 

k Measured with high gei n, for-noi ae, cascode-input-type a plifier having 
bandwi dch of5 Mc/s and a peak ai gn el-oucpue current of 0. 35 mi roampere. 
Because the noise i uch a system is predomin scaly of the high-frequency 
type, the 's 1 eyuival enc ignal-to-noi ae ratio is cek en ea the r cio 
f the highlight v deo-ai goal current co rma novae current, mulcipli ed 

by a fat cor of 3. 
m 

Defined the p r cent of initial v lue of ai goal-output went 1/20 
second after illumination rs removed. Velu show are far initial 
signal-output current of 0.3 microampere en daa dark current of 0.02 
micro emper . 

° Tha polari cy of the focusing c '1 hould be such chat a north-seeking 
pole i accrac cad co the imag end of the focusing oil, with the indicator 
l nr.tea ou tai de of and et the image end of the focusing roil. 

p The car get vol~~ge for each 4500 must be edj usced co the value which 
gi vea the desired operating ai gn el current. 

q Indicated range for each tyyppe of service a vea only to illustrate the operating 
c argec-voltage range n rurally a uncered.r

r The deflecting ci rcu'ca moat provide cremely linear ace ing for good blaek-
level reproduction. Dark-current signal is proppon ion al to the scanning velocity. 
Any ~henge in acenning velocity produces a black-level error in direct proportion 
to the change in acenning velocity. 

s Defined as the component of the highli ghc target cu rrenc after the dark-current 
e omponen[ has been aubcrac cad. 

OPERATING CONSIDERATIONS 

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. 

Faceplate-temperature should not exceed 55°C (131°F), either 

during operation or storage of the 4500. Operation at a face-

plate temperature of about 30°C (86°F) is recommended. The 

4500 should be operated at a steady temperature to maintain 

dark current et apreselected level and thereby insure optimum 

and stable day-to-day operation. If temperature control can-

not be made in the camera installation, changes in target volt-

age may be required from time to time. The range of target 

voltage for various dark current levels is shown in Range of 

Dark Current. Individual 4500's will have substantially 

identical performance characteristics when operated with an 

identical value of dark current. 

Operation at higher electrode voltages may introduce 

additional beam-landing errors that may be partially compensated 

for by repositioning the deflecting components. Full compen-

sation may require the application of a modulating voltage of 

suitable waveform, et both horizontal and vertical scan rates, 

to the cathode, grid-No.l, end grid-No.2 of the 4500. 

Dos and Don'ts on Use of RCA-4500 

Dos 

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. 

~~ 

t 

V 

V 
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~+ 

Dos and Don'ts on Use of RCA-4500 

Dos 

3. Align electron beam. 

4. With lens capped, edj ust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible rester pattern on photoconductive layer 
with new scan by reorienting the vidicon as required. 

6. Use only sufficient beam current to bring out picture 
highlights. 

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 
on the tube and/or resultant signal is excessive. 

B. Always cap lens when transporting camera (see "Don'ts" 5). 

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. DON'T ALLOW IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 
OF ILLUMINATION TO BE FOCUSED ON PHOTOCONDUCTIVE LAYER AT 
ANY TIME. 

~•, RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4500 

DIMENSIONAL OUTLINE 

I 
1.125 835 _ 
±.010 ±.035 
DIA. 

9205-9494R6 

MASKED PORTION 
OF FACE 

(SEE NOTE I) 

METAL 
TARGET 
FLANGE 

BASE 
JEDEC NEB—II 

DIMENSIONS IN INCHES 

Note I: Straight sides of mask ed portions ere parallel co the plane passing 
ch rou gh cube a rs and short pin. 
Note 2: Faceplate glass is Corning No.7056 hamming a thickness of 0.094 t 
0.012 inch. 

II 
~ I 16 

COMPONENT LOCATIONS 

2 FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COI L 

4 I 22 
II  

3 16 

— HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

9205-I1900RI 
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4500 

Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER =I/2° x 3/8°
FACEPLATE TEMPERATURE 30•C APPROX. 
STANDARD TV SCAN RATE 
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4500 

Light Transfer Characteristics 

ILLUMINATION+ UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2° x 3/8~~ 
FACEPLATE TEMPERATURE = 30° C APPRO%. 
STANDARD TV SCAN RATE 
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4500 

Typical Persistence Characteristics 
INITIAL HIGHLIGHT SIGNAL— OUTPUT MICROAMPERES = 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2° x 3/8°
FACEPLATE TEMPERATURE 30° C APPROX. 
STANDARD TV SCAN RATE 

0 50 100 ISO 200 250 300 360 

TIME AFTER ILLUMINATION IS REMOVED — MILLISECONDS 
92LM-1532 

4 
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4500 

Uncompensated Horizontal Square-Wave 
Response 

HIGHLIGHT TARGET MICROAMPERES 0.30 
DARK CURRENT (MICROAMPERES I 0.02 

TEST PAT TERNS TRANSPARENT SQUARE -WAVE RESOLUTION WEDGE 
STANDARD TV SCAN RATE 

CURVE A~ GRID- No. 4 9 GRID -
No. 3 VOLTS 750 

CURVE B~ GRID -No. 4 9 GRID -
No. 3 VOLTS 300 
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Typical Persistence Characteristics 

"'~ 0 2 4 6 8 10 
NUMBER OF FRAMES AFTER E%POSURE 

12 14 

92LM-1537 
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Typical Response to 400 TV Llne Information 
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Typical Spectral Response 
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4503A 
Vidicon 

Ruggedized, Magnetic-Focus, Magnetic-Deflection 
Type Having Separate-Mesh Connection for Compact 

TV Cameras Where Severe Shock and Vibration 
Conditions Exist 

GENERAL 
Heater, for Unipotential Cathode; 

Voltage (AC or DC)  6.3 ± 10% V 

Current at 6.3 volts 0  3 A 

Direct Interelectrode Capacitance:°

Target to all other electrodes 4  6 pF 

Spectral Response   See RCA Type II Spectral 
Response at front of this section 

Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4 x 3 
aspect ratio)   0.62 in 

Orientation of quality rectangle-Proper orientation is obtained 
when the horizontal scan is essentially pazallel 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 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" + 0.13"-0.06" 
Greatest Diameter   .1.125" ± 0.010" 
Bulb   Tg 

Bulb Diameter   1.025" ± 0.003" 
Base   Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11) 
Socket   Cinchb No.54A18088, or equivalent 
Deflecting Yoke-Focusing Coil-

Alignment-Coil Assembly   Cleveland Electronicsc' d
VYFA-355-2, or equivalent 

Operating Position   Any 

Weight (ApproxJ   2 oz 

ABSOLUTE MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltagef   1000 max. V 

Grid-No.3 Voltagef   1000 max. V 

Electronic DATA 1 
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4503A 
Grid-N o.2 Voltage   350 max. V 

Grid-No.l Voltage: 

Negative bias value   150 max. V l 

Positive bias value  

Peak Heater-Cathode Voltage; 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V ~~ r 

Target Voltage   100 max. V V 
0.25 max. µA 

Peak Target Current9   0.75 max. µA 
Faceplate: 

Illuminationh . . . .   5000 max. fc ~ ?._ 
Temperature. . . .   71 max. ° C 

TYPICAL OPERATION AND PERFORMANCE DATA 
For scanned area of I/2" x 3/8" 

Faceplate Temperature of 30°  to 35°  C and 

Standard TV Scanning Rate 

Dark Current 

0 max. V 

Low- High-
Voltage Voltage 

Mode Mode 
Grid-No.4 (Decelerator) 

Voltagef 500 900 V 

Grid-No.3 (Beam-Focus 
Electrode) Voltagef   300 540 V 

Grid-No.2 (Accelerator) 
Voltage   . . .   300 300 V 

Grid-No.l Voltage for 
Picture Cutoffi   -65 to-100 -65 to-100 V 

Average "Gamma" of Transfer 
Chazacteristic for signaI-
output cu~~tt••ent between 0.02 
µA and U.2 µA   0.65 0.65 

Visual Equivalent Signal-to- 
Noise Ratio (Approx.)k   300:1 300:1 

Lag-Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination 
is Removed "~   20 20 % 

dlinimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.l 75 75 ~' 
When applied to cathode   20 20 ~ 

~...-
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4503A 
Limiting Resolution: 

At center of picture   1000 1100 TV 
lines 

At comer of picture   600 700 TV 

Amplitude Response to a 400 TV lines 

Line Square-Wave Test Pattern 
at Center of Picture   50 60 % 

Field Strength at Center 
of Focusing Coil   40 ± 4 5S ± 4 G 

Peak Deflecting-Coil Current: 
Horizontal   350 480 mA 
Vertical   20 28 mA 

Field Strength of Adjustable 
Alignment CoilP   0 to 4 0 to 4 G 

High-Sensitivity Operation-0.1 Footcandle on Faceplate 
Faceplate Illumination 
(Highlight)   0.1 fc 

Tazget Voltage 4' r   30 to 60 V 

Dark Currents 0.1 µA 

Signal-Output Current:r
Typical   0.1 µA 

Average-Sensitiuity Operation-1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fc 

Target Voltage4' r   20 to 40 V 

Dazk Currents   0.02 µA 

Signal-Output Current:t
Typical   0.20 µA 

High-Light Level Operation-10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)   10 fc 

Tazget Voltage4' r   10 to 22 V 

Dark Currents   0.005 µA 

Signal-Output Current:}
Typical   0.3 µA 

Environmental Performonce Data 

The 4503A is designed to withstand the following opera-
tional and non-operational environmental tests. 
Rejection Criteria: After completion of all tests, the 
tube will meet the performance characteristics specified 
under Typical Operation and Performance Data. However, 
the number of spots specified under the Spurious Signal 
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4503A 

Test may increase slightly if the tube is subjected to 
the maximum shock and vibration levels specified below. 
During the vibration test the tube is positioned so that 
its major axis is parallel to the surface of the earth. 

Operational Tests. The tube is operated as shown under 
the Typical Low-Voltage Mode in the tabulated data. 
1. Low-Frequency Sinusoidal Vibration. The tube is sub-

jected to 10 g peak sinusoidal vibration, 5 to 500 
Hz, per MIL-STD-810A, Equipment Class 3, Equip-
ment Mounting A, Curve C of Figure 514-1. The vidi-
con will show no loss in resolution and the amplitude 
of any generated spurious signals will not exceed 
20 per cent of the maximum white-signal level. 

2. High-Frequency Sinusoidal Vibration. The tube is 
subjected to 10 g peak sinusoidal vibration, 5 to 
2000 Hz, per MIL-STD-810A, Equipment Class 3, 
Equipment Mounting A, Curve C of Figure 514-3. The 
vidicon will maintain a minimum resolution of 500 
TV lines throughout this test. The amplitude of any 
generated spurious signals will not exceed 75 per 

cent of the maximum white-signal level. 
3. Random Vibration. The tube is subjected to 12 g, 

RMS, 20 to 2000 Hz, per MIL~TD-810A, Equipment 
Class 3, Equipment Mounting A, Curve D of Figure 
514-4. The vidicon will show no loss in resolution 
and the amplitude of any generated spurious signals 
will not exceed 50 per cent of the maximum white-
signal level. 

Non-Operational Tests 
1. Shock. The tube is subjected per MIL-STD-S10A, 

method 516.1, Figure 516-1, procedure V, to a 100 g, 
6 millisecond terminal peak sawtooth shock pulse in 
each of three orthogonal axes, one of which is parallel 
to the major axis of the tube. A total of 18 impact 
shocks are applied. 

2. Vibration 
a. Sinusoidal — The tube is subjected to 15 g peak 
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l~'1 

~~ 

sinusoidal vibration, 5 to 2000 Hz per MIL-STD-
8i0A, Equipment Class 3, Equipment Mounting A, 
Curve D on Figure 514-3. 

b. Random —The tube is subjected to 25 g, RMS, 20 
to 2000 Hz, per MIL-STD-81OA, Equipment Class 
3, Equipment Mounting A, Curve G on Figure 514-4. 

3. Temperature-Pressure (Altitude) Tests. The vidicon 
and associated components are subjected, per MIL-

E-54O0A* par.3.2.20, 3.2.20.1, and 3.2.20.1.1, to the 
separate and combined effects of varying temperature 
of 0°  to +55°  C and to varying barometric pressure of 
30" to 3.4" of mercury. The pressure corresponds to 
sea level and to an altitude of 50,000 feet, respectively. 

4. Temperature-Humidity Tests. The vidicon is sub-
jected, per MIL-E-5400A* paz.3.2.3O.2B, to relative 
humidities up to and including 95 per cent at tem-
peratures up to and including +50° C. 

* 1 January 1956 

This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, Ill. 60007. 

~ Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

d This component is chosen to provide tube operation with 
minimum beam-landing error and is used to evalute tube 
performance data. The Environmental Performance Data are 
obtained using a Cleveland Electronics assembly No.VYFA-
164-2, or equivalent. When the tube is to be operated in 
severe environments, this or other suitably ruggedized com-
ponents should be used to take full advantage of the envir-
onmental capabilities of the tube. 

f Grid-No.4 voltage must always be greater than grid-No.3 vol-
tage. The maximum voltage difference between these elec-
trodes, however, should not exceed 600 volts. The recom-
mended ratio of grid-No.3 to grid-No.4 voltage is 6/10 to 
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4503A 
5/10; best geometry being provided when the ratio is 6/10, 
and most uniform signal output when the ratio is 5/10. The 
operator should select the ratio within this range which pro-
vides the desired performance. 

9 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or pic-
ture distortion. 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

t With no blanking voltage on grid No. 1. 

k Measured with high-gain, low-noise, cascode-input-type am-
plifier having bandwidth of 5 MHz and a peak signal-output 
current of 0.35 microampere. Because the noise in such a 
system is predominately of the high-frequency type, the vi-
sual equivalent signal-to-noise ratio is taken as the ratio of 
the highlight video-signal current to rms noise current, mul-
tiplied by a factor of 3. 

^' For initial signal-output current of 0.3 microampere and a 
dark current of 0.02 microampere. 

^ The polarity of the focusing coil should be such that anorth-
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. 

P 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 fo- 
cusing coil. 

q Indicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally en-
countered. 

~ The target voltage for each tube must be adjusted to that 
value which gives the desired operating signal current. 

s The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in 
scanniug velocity produces ablack-level error in direct pro- 
portion to the change in scanning velocity. 

} Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

~~~ 
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4503A 
Spurious Signal Test 

ZONE I 

a --ZONE 2 

4   92L6-1060 

f l g. l 

This test is performed using a uniformly diffused white 
test pattern that is separated into two zones as shown 
in Figure 1. The 4503A is operated under the conditions 
specified under Typical Operation and Performance Data 
with the lens adjusted to provide a target current of 0.3 
microampere. The tubes are adjusted to provide maximum 
picture resolution. Spurious signals are evaluated 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 1. 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 
and grainy background must have a contrast ratio of 
1.5:1 to constitute a reject item. 

Table 1 For scanned area o(1 /2" z 3/8" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

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 ■ ■ 
Minimum sepazation between any 2 spots greater than 1 raster 
ine is limited to 16 raster lines. 
■Spots of this size are allowed unless concentration causes 
a smudged appeazance. 
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4503A 
TERMINAL DIAGRAM (Bottom View) 

FLANGE TARGET 
Pin 1: Heater IC G2 

Pin 2: Grid No.l 
Pin 3: Grid No.4 
Pin 4: Internal 

Connection _ 
Do Not Use 

Pin 5: Grid No.2 
Pin 6: Grid No.3 
Pin 7: Cathode 

Gq 

H SHORT PIN 
IC 

3 

K 

Pin 8: Heater 
Flange: Target 
Short Index Pin: 
Internal Connec-
tion _Make No 
Connection 

DIRECTION OF LIGHT: 
INTO FACE END 
OF TUBE 

9z~s z n 

DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

1.125 1.010 
(29.56 f.25)DIA

t 
835 f .035 

(21.21 t.89) 

.050 
(L27), 

.125 
(3.2) 

5.12 +.13 

(130 t3.3~ 
—1.5 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 

OPTIONAL 
(SEE NOTE I) 

METAL 
TARGET 
FLANGE 

1.025 1.003 (26.04t.08)DIA. 

BASE 
JEDEC No. EB—II 

9715-21 T2R1 

Note l: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short index pin. 
Note 2: Faceplate glass is Corning No.7056 having a thick-
ness of 0.094" ± 0.012". 
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4503A 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-

ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To Obtain Minimum Beam-Landing Error 

I" 

~~~~ 21. 

2 

FOCUSING COIL 
SEE NOTE 

~- ALIGNMENT 
COIL 

II I

 1~a "~ 

~~ 

~'1

- HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

9205-12242RI 

Note: Cross-hatching indicates wound portion of focusing coil. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2" x 3/8" 
FACEPLATE TEMPERATURE=30• C APPROX. 

¢ 0.1 
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4503A 

LIGHT TRANSFER CHARACTERISTICS 

IL LUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA Of PHOTOCONDUCTIVE LAYER =I/2~~x 3/8°

FACEPLATE TEMPERATURE=3O'C APPROX. 
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4503A 

TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL —OUTPUT MICROAMPERES 0.3 
SCANNED AREA OF PHOTOCONDUCT VE LAYER = I/2~~ x 3/8°

FACEPLATE TEMPERATURE 30°C APPROX. 
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4503A
HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (NIGNLIGNn SIGNAL MICROAMPERES • 0.10 
DARK CURRENT YN:ROAMPERES • 0.02 
TEST PATTERN. TRANSPARENT SLANT-LINE BURST 

NRVE A: GRID-Ne. 1 VOLTS 900; 
GR D-No. 3 VOLTS • 510 

  CURVE 8: GRID-No. 1 VOLTS •500;  
GRID Ne. 3 VOLTS - 100 

O 200 400 600 800 H)00 1200 
TV L NE NUMBER 

92LM-2195 

*Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 
the 400 line chevrons. 
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4507 
Photomultiplier Tube 

2" Diameter, 12-Stage, Head-On Type 
Having a Bialkali Photocathode 

General Data 
Spectral Response   See Figure 1 

Wavelength of Maximum Response   385 ±50 nm 

Cathode, Semitransparent . .Cesium-Potassium-Antimony (Bialkali) 

Minimum projected area 2  54 sq in (16.4 cm21 

Minimum diameter   1.80 in (4.57 cm) 

Window   Pyrex Corninga No.7740, or equivalent 

Shape   Spherical Segment 

Index of refraction at 589.3 nanometers   1.47 

Dynodes: 

Substrate   Copper-fiery I l i u m 

Secondary-emitting surface   Beryllium-Oxide 

Structure   In-Line Electrostatic Focus Type 

Direct Interelectrode Capacitances (Approx.l: 

Anode to dynode No.12   5 pF 

Anode to all other electrodes   . 6 pF 

Maximum Overall Length   5.71 in (14.5 cm) 

Seated Length   4.98±0.08 in (12.6±0.2 cm) 

Maximum Diameter   2.10 in 15.3 cm) 

Bulb   T16 
Base   RCA 21-Pin See Base Drawing) 

Socket   RCA-AJ2144, AJ2145, or AJ2180b 

Magnetic Shield . . . Perfection Micac Part No.22P50, or equivalent 

Operating Position   Any 

Weight (Approx.)   6 oz 

Maximum and Minimum Ratings, 
Absolute-Maximum Values: 
DC Supply Voltage: 

Between anode and cathode  2500 max. V 

Between anode and dynode No.12  300 max. V 

Between consecutive dynodes  300 max. V 

Between dynode No.1 and cathode  600 max. V 

Between focusing electrode and 
cathode 600 max. V 
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4507 

Average Anode Currents   0.2 max. mA 

Ambient-Temperature Rangef   —80 to +85 oC 

v̀ , 

Characteristics Range Values for Equipment Design: 
Under conditions with ado supply voltage IEI across a voltage 
divider providing electrode voltages shown in Table I, and at a 
a temperature of 22o C, except as noted. 

With E = 1500 volts (Except as notedl. 

Min. Typical Max. 

Anode Sensitivity: 

Radiantg, at 385 
nm   . . . — 1.8x105 — A/W 

Luminoush 
(2870° K) . . . . 20 160 750 A/Im `~.i 

With blue light 
sourcel   2.6 21 97 A/incident 

Im 

Cathode Sensitivity: 

Radiantk, at 385 
nm   0.097 — A/W 

Luminousm 
(28700 K)   7.3x10-5 8.5x10'5 — A/Im 

With blue light 
sourcen   9.5x10'6 1.1x10-5 — A/incident 

Im 

Quantum effi-
ciency at 385 
n m   — 31 — /o

Current Amplifi-
cation   — 1.9x106 —

Anode Dark Cur- ~~ 
rentp at 50 A/Im — 2x10-10 2x10'9 A 

Equivalent Anode 
Dark Current In- ( = 4x10-12q 4x10-11q Im 
put at 50 A/Im   (( 

3.5x10-15r 3.5x10-14r y,~ 

Equivalent Noise `/ 
Inputs   4.0x10-13 — Im 

— 3.5x10-16t _ W 

Anode Pulse Rise 
Timeu at 2500 V 

Electron Transit 
Timev, at 2500 V 

— 2.4x10-g 

— 3.4x10-8 ~/ 
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a Made by Corning Glass, Corning, NY 14830. 

b The AJ2145 is designed specifically for chassis mounting. The 
AJ2180 is similar to the AJ2145,but is light-tight. The AJ2144 
is designed for use in any desired mounting arrangement. It is 
supplied with an unattached clamp ring which fits to either the 
top or bottom of its socket body to permit chassis mounting. 
The ring is not normally required for other mounting arrange-

ments and can be discarded to make such arrangements more 
compact. 

The 4507 is supplied without a socket. The AJ2144, AJ2145, or 

the AJ2180 may be ordered from your nearest RCA Fiefd Sales 

Office. 

c Made by Magnetic Shield Division, Perfection Mica Company, 
1322 North Elston Avenue, Chicago, IL 60622. 

e Averaged over any interval of 30 seconds maximum. 

f Tube operation at 22° C or below is recommended. 

g This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

h These values are calculated as shown below: 
Anode blue sensitivity 
IA/incident Iml 

Luminous Sensitivity IA/Iml - 0.13 

The value of 0.13 is the average value of the ratio of the anode 
current measured under the conditions specified in footnote (jl 
to the anode current measured under the same conditions but 
with the blue filter removed. 

1 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, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 
flux incident on the filter is 1 x 10-7 lumen. 

k This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

m These values are calculated as shown below: 

Cathode blue sensitivity 
Cathode Luminous IA/incident Im) 
Sensitivity IA/Iml = 

0.13 

~"~+~ The value of 0.13 is an average value. It is the ratio of the cath-

ode current measured under the conditions specified in footnote 
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4507 
(n) to the cathode current measured under the same conditions 
but with the blue filter removed. 

n Light incident on the cathode is transmitted through a blue filter 
(Corning C.S. No.5-58, polished to 1/2 stock thickness) from a 
tungsten-filament lamp operated at a color temperature of 

2870° K. The value of light flux incident on the filter is 1 x 10~ 
lumen and 500 volts are applied between cathode and all other 
electrodes connected as anode. 

P Light incident on the cathode is transmitted through a blue 
filter (Corning C.S. No.5-58, polished to 1/2 stock thicknessl. 
The light flux incident on the filter is 1 x 10-7 lumen. The sup• 
ply voltage E is adjusted to obtain an anode ̀ current of 0.65 
microamperes. Luminous sensitivity of the tube under these con-
ditions is approximately equivalent to 50 amperes per lumen. 
Dark current is measured with incident light removed. 

q Equivalent Anode Dark Current Input is the quotient of anode 
dark current at a given anode luminous sensitivity by the anode 
luminous sensitivity. 

r At 385 nanometers. These values are calculated from the EADCI 
values in lumens using a conversion factor of 1140 lumens per 
watt. 

s Under the following conditions: An equivalent bandwidth of 1 
Hz, tungsten-light source at a color temperature of 2870° K 
interrupted at a low audio frequency to produce incident radia-
tion pulses alternating between zero and the value stated. The 
"on" period of the pulse is equal to the "off" period. 

t At 385 nanometers. This value is calculated from the ENI value 
in lumens using a conversion factor of 1140 lumens per watt. 

u 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 condi-
tions with the incident light fully illuminating the photocathode. 

v The electron transit time is the time interval 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 anode terminal 
reaches peak amplitude. The transit time is measured under con-
ditions with the incident light fully illuminating the photo-
cathode. 

Operating Considerations 

Anode-Dark Current 

The 4507 is intended for use in systems requiring very low 

V 

V 
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4507 
dark current. Accordingly, the base of the tube and its sock- 
et should never be allowed to become contaminated by hand-

^ ling. Such contamination produces leakage and dark current. 
It is recommended that if the tube base or its socket is 

handled that it be washed with a solution of alkaline soap 
cleaner such as Alconox*, or equivalent, and de-ionized or 
distilled water having a temperature not exceeding 600 C. 
Careful scrubbing between pins or socket contacts is useful, 

~, 

but not usually required. The base of socket should then be 
rinsed in de-ionized or distilled water (600) for several min-
utes and then air-blown dry. 

A temporary increase in anode dark current by as much 
as 3 orders of magnitude may occur if the tube is ex-
posed momentarily to high-intensity ultraviolet radiation 
from sources such as fluorescent room lighting even though 
voltage is not applied to the tube. The increase in dark cur-
rent may persist for a period up to 48 hours following such 
irradiation. 

Cathode Current 
A peak cathode current of 5 x 10-9 ampere at a tube tem-
perature of 220 C or 1 x 10-11 ampere at —800 C should 
not be exceeded. Because of the resistivity of the photo-
cathode, the voltage drop caused by higher peak cathode 

currents may produce radial electric fields on the photo-
cathode which can result in poor photoelectron collection 

~ by the first dynode. Photocathode resistivity increases with 
decreasing temperature. 

Leakage Current 
The application of high voltage, with respect to cathode, to 
insulating or other materials supporting or shielding ihetube 

i"~ at the photocathode end should not be permitted unless 

such materials are chosen to limit leakage current to the 

tube envelope to 1 x 10-12 ampere or less. 

In addition to increasing dark current and noise output 
because of voltage gradients developed across the bulb wall, 
such high voltage may produce minute leakage current to 
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4507 

the cathode, through the tube envelope and insulating ma-
terials, which can permanently damage the tube. 

`Distributed by Arthur H. Thomas Company, Vine Street 
and 3rd, Philadelphia, PA 19105. 

Ambient Atmosphere 

Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 

through the tube envelope and may lead to eventual tube 

destruction. 

Table I 

Voltages To Be Provided by Divider 

Between the Fol lowing 
Electrodes 

Cathode (K1, Dynode IDyI, 
and Anode (PI 

6.94% of Supply 
Voltage IEI 
Multiplied By 

K -- Dy1 

Dy1 —Dy2 
Dy2 —Dy3 
Dy3 —Dy4 
Dy4 —Dy5 
Dy5 —Dy6 
Dy6 —Dy7 
Dy7 —Dy8 
Dy8 —Dy9 
Dy9 — Dy10 
Dy10 — Dy11 
Dy11 — Dy12 
Dy12 — P 
K — P 

2.0 

1.0 
1 .4 
1 .0 
1 .0 
1.0 
1 .0 
1.0 
1 .0 
1 .0 
1.0 
1.0 
1.0 

14.4 

Focusing Electrode (Pin 171 is connected to dynode No.1 potential . 

Electron Multiplier Shield (Pin 101 is connected to dynode No.5 
potential. 

~v 
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4507 
TYPICAL CIRCUIT ARRANGEMENT 

zl 

~ \G 

DYI I 

DY2  

DY3 
I 

OYq ~ ) 

DYS I 
ELECTRON 
MULTIPLIER 
SHIELD pyb I 1 

DYE I )!~ 

DYg I 

Drq f 

DY10  

DYI, I 

DY12I 

7 

16 

IS 

S 

10 

I 14 

13 

RIO 
12 

RII 

C3 R12 

LOAD 

~C4 

R13 

~—

TD 
REGULATED 
DC POWER 
SUPPLY 

~t 

92LM -3778 

C1 : 0.005 µF, 20%. Ceramic Disc, 500 V do 
C2: 0.01 µF, 20%, Ceramic Disc, 500 V do 
C3: 0.02 µF, 20%, Ceramic Disc, 500 V do 
Cq: 0.05 µF.20%, Ceramic Disc, 500 V do 
R1: 200 kS2 ~2-100 kS2, 5%, 1 /2 W in series) 
R2: 100 kS2, 5%, 112 W 
R3: 130 kS2, 5%, 1 W 
Rq through R13: 100 kSZ, 5%, 1 /2 b'V 
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4507 
DIMENSIONAL OUTLINE 

  2.10 MAX. DIA. 
SURFACE OF 
ENTRANCE 
WINDOW IS 
UNPOLISHED 
PYREX 
(NOTE)- ~ 

PHOTOCATHODE 

LIGHT 
SHIELD 

T-16 BULB 

Dimensions in Inches 

USEFUL 
PHOTOCATHODE 
DIA. 1.60 MIN. 

4.98 
±.08 

65 
MAX. II I I I 

~ 
L~ I I II 

5.71 
MAX. 

x-.30 MAX. DIA. 
YtLM - 2951 R2 

Note: Caution must be employed when handling this tube because 
of the thinness (approx. 0.02 inch thick) of the entrance window. 

The dimensions in millimeters are derived from the basic inch 

dimensions (1 inch = 25.4 mml. 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 
02 .5 OS 2.0 1.93 49.0 
04 1.0 .30 7.6 2.10 53.3 
.045 1.14 .65 16.5 4.98 126.5 

5.71 145.0 
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4507 
DETAIL OF BASE ARRANGEMENT 

c 10 MAX. 
DIA. 

65 
MAX. 

02 —.05 

PIN CONTOUR 
OPTIONAL 

.045 MAX. 
~ i DIA. 

—►{ r 

16.4• 

16.4° 

16.4 ° 

16.4° 

16.4° 

16.4° 

16.4° 

16.4 

Dimensions in Inches 

J 
32.6• 

164° 16.4° 

1.375 3.010 
DIA. 

iIGMT 
SHIELD 

_~_ 

30 
f .04 

t

.064 t .003 
DIA. 

30 MAX. 
DIA. 

16.4° 

16.4• 

16.4° 

16 4• 

16.4° 

16.4° 

16.4 ° 

16 4° 

92CS-13040R3 
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4507 
TERMINAL DIAGRAM (Bottom View) 

IC 

ZC 

IC 

G 

Drz

DYq 

DY6 

K DYI 
DY3

DYS 

DYE 

DYg 

Ytl 

P 

DY12 

DYB ~G7 W W IC 
DYIO IC SHIELD 

DIRECTION OF RADIATION. 
INTO END OF BULB 

Pin is 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: Dynode No.11 
Pin 7: Anode 
Pin 8: Dynode No.12 
Pin 9: Internal Connection, 

Do not use 

Pin 10: Electron Multiplier Shield 
Pin 11: Internal Connection, 

Do not use 

9215 -2812 

Pin 12: Dynode No.10 
Pin 13: Dynode No.B 
Pin 14: Dynode No.6 
Pin 15: Dynode No.4 
Pin 16: Dynode No.2 
Pin 17: Focusing Electrode 
Pin 18: Internal Connection, 

Do not use 

Pin 19: Internal Connection, 
Do not use 

Pin 20: Internal Connection, 
Do nat use 

Pin 21: Photocathode 

~~U u 
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4507 
TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

CHARACTERISTICS 
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4507 

TYPICAL DYNODE MODULATION CHARACTERISTIC 

THE SUPPLY VOLTAGE (EI IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6.94% OFE 
MULTIPLIED 8Y 

CATHODE AND DYNODE No. l 
DYNODE No. l 4N0 DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
I.O 
L4 
LO 
14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No. l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 
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4507 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

7NE SUPPLY VOLTAGE LEI IS ACROSSA VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 6.94%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 
ANODE AND CATHODE 

2.0 
1.0 
1.1 
1.0 

14.4 

FOCUSING ELECTRODE IS CONNECTED TO DVNODE~No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED 70 DYNODE-No.5 POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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4507 
TYPICAL ANODE DARK CURRENT AND EACDI 

CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BV ADJUSTMENT OF THE SUPPLY VOLTAGE 
IEI ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.94%OF E 

MULTIPLIED BV 

CATHODE AND DYNODE No.1 
DYNODE No.1 AND DYNODE No.2 
DYNODE No.T AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
1.0 

14.4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No.S POTENTIAL. 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.l POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN FILAMENT LAMP OPERATED AT A COLOR TEM-

PERATURE OF T87W K. 
TUBE TEMPERATURE = 22~ C. 
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4507 

TYPICAL ANODE DARK CURRENT AS A FUNCTION 
OF TEMPERATURE 

WITH SUPPLY VOLTAGE ADJUSTED TO PROVIDE AN ANODE LUMINOUS 
SENSITIVITY OF 50 AMPERES PER LUMEN. 

THE SUPPLY VOLTAGE LEI IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 6.94%OF E 
MULTIPLIED BV 

CATHODE AND DYNODE No.l 
DYNODE No.i AND DYNODE No.2 
DYNODE No.2 AND DVNOpE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
1.0 

14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIE LD SCONNECTED TO DYNODE-No.S POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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4507 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

THE SUPPLY VOLTAGE (El IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.94 Yo OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No. l AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
I.O 
14 
I.O 
14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED 
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4507 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 6.94 % OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No.l 
DYNODE No. l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE ANO CATHODE 

2.0 
I 0 
1.4 
I.0 

14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.S 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE VALUE H IN _ _ _ OF 
r _ ~ _ DIRECTION SHOWN. 

I~ i "rrr I - 
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4507 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT (Cont'd 1 
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4 516, 4 517 
-- Photomultiplier Tubes 

10-Stage, Head-On Types Having Bialkali Photocathode. 

GENERAL 

Spectral Response   See accompanying 
~ Typical Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 
Cathode, Semitransparent . . Potassium~esium-Antimony (Bialkali) 

Type 4516 

Minimum projected area  0.2 in2 (1.26 cm2) 
Minimum diameter   0.5 in 11.27 cm) 

Type 4517 

Minimum projected area  1.2 in2 (7.8 cm2) 

Minimum diameter 1  24 in 131.5 mm) 

Window   Corninga No.0080, or equivalent 

Index of refraction at 4360 angstroms 1  523 
Type 4516 

Shape  Plano-Concave 

Type 4517 
Shape   Plano-Plano 

Dynodes: 
Substrate   Copper-Beryllium 
Secondary-Emitting Surface   Beryllium-Oxide 

Structure   (45161 1n-Line, Electrostatic-FocusType 
(4517) Circular-Cage, Electrostatic-FocusType 

Direct Interelectrode Capacitances (Approx.l: 
Type 4516 
Anode to dynode No.10   2.4 pF 
Anode to all other electrodes   3.2 pF 

Type 4517 

Anode to dynode No.10   4 pF 
~.,,~ Anode to all other electrodes   7 pF 

Type 4516 

Maximum Overall Length 
(Excluding semiflexible leads)   3.94 in 110 cm) 

Maximum Diameter   0.78 in 12 cm) 

Bulb   T6 

~..~ Base   See Dimensional Outline 

Magnetic Shield   Millene Part No.80801N, or equivalent 

Operating Position   Any 

Weight (Approx.)   0.9 oz (25.5 gl 

i~ 
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4516, 4517 
GENERAL (Cont'd) 
Type 4517 

Maximum Overall Length   4.57 in (116 mm) ~..i 

Seated Length 3  88 in ± 0.19 in (98.6 mm ± 4.8 mm) 

Maximum Diameter 1  56 in (39 6 mm) 

Bulb   T12 

Base  SmallShell Duodecal 12-pin, JEDEC No.612-43 

Socket   Ebyb No.9058, or equivalent ~~ 

Magnetic Shield   Millenc No.80802C, or equivalent 

Operating Position   Any 

Weight (Approx.)   2 oz 

MAXIMUM RATINGS, Absolute-Maximum Values 

DC Supply voltage 

Between anode and cathode   1800 max. V 

Between anode and dynode No.10 
Type 4516  300 max. V 

Type 4517  250 max. V 

Between consecutive dynodes   300 max. V 

Between dynode No.t and cathode 

Type 4516   300 max. V 

Type 4517   400 max. V 

Average Anode Currente   0.5 max. mA 

Ambient-Temperature Rangef  -100 to +85 oC 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage IEI across a voltage divider 
providing electrode voltages as shown in Table 1 and at a temperature 
of 22o C, except as noted. 

With E = 1500 volts (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9 at 
- 4000 angstroms  — 5.6x104 — A/W 

—►Luminoush12870oK) 

Type 4516  10 47 170 A/Im 

Type 4517  10 47 150 A/Im 

.v
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4516, 4517 
- >`CHARACTERISTICS RANGE VALUES (Cont'd) 

Min. Typical Max. 

Current with blue light 
source! (2870°K + C.S. 
No.5-581 

Type 4516 1  5x 10~ 7x 10-6 2.6x 10'5 q 
Type 4617 1  5x10-5 7x10-5 2.2x10-4 A 

Cathode Sensitivity: 

Type 4616 

Radiantk at 
4000 angstroms   - 0.071 - A/W 
Luminousm12870oK1  5.3x10.5 6x10-5 A/Im 
Current with blue light 
sourcen (28700 K + C.S. 
No.5-581  8x10-9 9x10-9 - A 
Quantum Efficiency at 
4000 angstroms  - 22 _ 

Type 4517 

Radiantk at 
4000 angstroms   - 0.079 - A/W 
Luminousm12870oK1  - 6.7x10-5 - Allm 
Current with blue light 
sourcen (28700 K + C.S. 
No.5-581  8x10-10 1x10-9 - A 
Quantum Efficiency at 
4000 angstroms   - 24 _ 

Type 4516 
CurrentAmplification - 8x105 -
Anode Dark Current at 
7A/ImP  - 2x10-10 6x10-10 A 
Equivalent Anode Dark 
Current Input at 
7 A/Im 

Equivalent Noise Inputs . 

{_ 
{_ 

2.9x10'11P 8.6x10-11P Im 

2.4x10-14q 7.2x10-14q W 
4.1x10-13 - Im 
3.5x10-16s - yy 

Dark Pulse Summation:t 
1 to 32 photoelectrons - 250 - cps 
(See Typical Dark-Pulse Spectrum) 

Pulse Height Resolutionu. - 8.5 
Anode-Pulse Rise Timev,w 
at 1800 V   - 1.7 x 10-9 - s 
Electron Transit Timev,x 
at 1800 V   - 1.8 x 10-8 - s 

-~-I ndicates a change or addition. 
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4516, 4517 

CHARACTERISTIC RANGE VALUES (Cont'd) 

Type 4517 Min. Typical Max. 

~CurrentAmplification - 7x105 -

Anode Dark Current at 
~7 A/ImP  - 2x10'70 7x10-10 A 

Equivalent Anode Dark 
Current Input at 

-►7 A/Im 

-►Equivalent Noise Input! . 

{_ 
{_ 

2.9x10-77P 1x10'7 Im 

2.4x10-13q 8.4x10-1217 W ~.~ 

3.9x10-13 - Im 

3.3x10- t6s - W 

Dark Pulse Summation:t 

1 to 32 photoelectrons - 250 - cps 
(See Typical Dark-Pulse Spectrum) 

Pulse Height Resolutionu. - 8.5 - % 

Anode-Pulse Rise Timev,w 
at 1800 V   - 2.1 x 10-9 - s 

Electron Transit Timev,x 
at 1800 V   - 2.4x10$ - s 

Typical Potential Distribution Type 4516 Type 4517 

8.25% of Supply 8.13% of Supply 
Between: Voltage IEI Voltage IEI 

Multiplied by: Multiplied by: 

Cathode and Dynode No.t 1.2 1.7 
Dynode No.1 and Dynode No.2 1.2 1.3 
Dynode No.2 and Dynode No.3 1.7 1.3 
Dynode No.3 and Dynode No.4 1.0 1.0 
Dynode No.4 and Dynode No.5 1.0 1.0 
Dynode No.5 and Dynode No.6 1.0 1.0 
Dynode No.6 and Dynode No.7 1.0 1.0 
Dynode No.7 and Oynode No.8 1.0 1.0 
Dynode No.8 and Dynode No.9 7,p 1.0 
Dynode No.9 and Dynode No.10 1.0 1.0 
Dynode No.10 and Anode 1.0 1.0 
Anode and Cathode 12.1 12.3 

a Made by Corning Glass Works, Corning, NY 14830. 
b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 

c Made by James Millen Manufacturing Company, 150 Exchange 
Street, Malden, MA 02148. 
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4516, 4517 

e Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recommended. 

9 This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 1190 lumens per watt. 

h These values are calculated as shown below: 

i~ 

."►, 

'^^~ 

Luminous Sensitivity IA/Iml 

Anode Current (with blue 
light source) IAI 

0.15 x Light Flux of 
1 x 10-5 Ilml 

The value of 0.15 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote Ijl 
to the anode current measured under the same conditions but 
with the blue filter removed. 

1 Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S. No.5-58, pol-
ished to 112 stock thickness —Manufactured by the Corning 
Glass Works, Corning, NY 14830) from atungsten-filament lamp 
operated at a color temperature of 2870° K. The value of light 
flux incident on the filter is 1 x 10-5 lumen. 

k This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 1190 lumens per watt. 

m This value is calculated as shown below: 

Cathode Luminous 
Sensitivity (A/Iml = 

Cathode Current (with blue light 
source) IAI 

0.15 x Light Flux of 1 x 10~ 

The value of 0.15 is the average value of the ratio of the cathode 
current measured under the conditions specified in footnote Inl 
to the cathode current measured under the same conditions but 
with the blue filter removed. 

n Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S. No.5-58, pol-
ished to 1/2 stock thickness — Manufactured by the Corning 

Glass Works, Corning, NY 14830) from atungsten-filament lamp 
operated at a color temperature of 2870° K. The value of light 

*~ flux incident on the filter is 1 x 10-4 lumen and 200 volts are 
applied between cathode and all other electrodes connected as 
anode. 
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4516, 4517 
P Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.S-58, polished to 1/2 stock thicknessl. The 

light flux incident on the filter is 10 microlumens. The supply 

voltage IE1 is adjusted to obtain an anode current of 10 micro-

amperes. Sensitivity of the tube under these conditions is approx-

imately equivalent to 7 amperes per lumen. Dark current is mea-

sured with no light incident on the tube. 

q At 4000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1190 lumens per 

watt. 

r Under the following conditions: External shield connected to 
cathode, an equivalent bandwidth of 1 Hz, tungsten light source 
at a color temperature of 2870° K interrupted at a low audio 
frequency to produce incident radiation pulses alternating be-
tween zero and the value stated. The "on" period of the pulse is 
equal to the "off" period. 

s 

t 

At 4000 angstroms. This value is calculated from the ENI value 
in lumens using a conversion factor of 1190 lumens per watt. 

Measured with the tube in complete darkness. The pulse height 
for the single photoelectron equivalent is determined by using a 
light source operated at a low color temperature to assure the 
high probability of single photoelectron emission from the 
photocathode of the tube. The intensity of the light source is ad-
justed for approximately 104 photons per second. This light is 
removed before the dark pulse summation is measured. 

u The 662 keV photon from an isotope of cesium having an atomic 
mass of 137 (Cs1371 and a cylindrical 1-1/2" x 1-1 /2" thallium-
activated sodium-iodide scintillator [Nal (Tl) -type 6D6] are used. 
This scintillator is manufactured by the Harshaw Chemical Cor-
poration, 1945 East 97 Street, Cleveland 6, OH 44106, and is 
rated by the manufacturer as having a resolution capability of 
8.5%. The Cs137 source is in direct contact with the metal end 
of the scintillator. The faceplate end of the crystal is coupled 
to the tube by a coupling fluid such as Dow Corning Corp., Type 
DC200 (viscosity of 60,000 centistokesl —Manufactured by the 
Dow Corning Corp., Midland, MI 48640, or equivalent. Pulse 
height resolution in per cent is defined as 100 times the ratio of 
the width of the photopeak at half the maximum count rate in 
the photopeak height IAI to the pulse height at maximum photo- 
peak count rate (BI. 

V 

V 

v 
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4516, 4517 
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92L5-2487 

v Under conditions with do supply voltage IEI across a voltage 
divider providing 1/6 of IEI between cathode and dynode No.1; 
1/12 of (E) for each succeeding dynode stage; and t/t2 of (E) 
between dynode No-10 and anode. 

w Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions 
with the incident light fully illuminating the photocathode. 

x The electron transit time is the time interval 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 anode terminal 
reaches peak amplitude. The transit time is measured under con-
ditions with the incident light fully illuminating the photo-
cathode. 
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4516, 4517 
OPERATING CONSIDERATIONS 

SHIELDING 

Electrostatic shielding of the 4516 and 4517 is ordinarily 

required. When a shield is used, it must be connected to the 
cathode terminal. 

Magnetic shielding of the 4516 and 4517 is ordinarily re-
quired. See accompanying curves for the effect of variation 

in magnetic field intensity on the anode current for a tube 

with no magnetic shielding. 

OPERATING VOLTAGES 

In general, the operating potential between anode and 

cathode should not be less than 500 volts. The suggested 

voltage distribution shown in Table I is a typical, average 
distribution for obtaining a good compromise between out-
putcurrent and time and energy resolution. However, it may 
be necessary to individually adjust these distribution volt-
ages by as much as ±15% to obtain optimum current ampli-

fication, pulse-height resolution, or time resolution. 

LEAD CONNECTIONS (4516) 

Bottom yiaw 
~YIO 

Lead 1: Dynode No.t 
Lead 2: Dynode No.3 
Lead 3: Dynode No.5 
Lead 4: Dynode No.7 
Lead 5: Dynode No.9 
Lead 6: Anode 

9215-2690 ~~~ 

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 
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4516, 4517 
LEAD ORIENTATION (4516) 

Bottom View 

i~~ 

257 

25 ?° \ 

257° 12 SEMIELEXIBLE 
DUMET LEADS 
.O 16 S 004 DIA. 

25.7° ~ 257° 

25.7• ~~~~ 25.7• 

257°
/~►~ INDEX 

(NOTE II 

i~ 

7• 

257° 25.7° 

(NOTE 21 

92LS-266IR2 

Note 1: Lead No.14 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 of the glass button. 

OUTLINE DIMENSION$(4516) 

Dimensions Inches mm 

A 3.94 max. 100.0 max. 

B 3.50 +:~ 88.9 
+35 

C .5 min. dia. 12.7 min. dia. 

D .78 max. dia. 19.8 max. dia. 

E .755 max. dia. 19.18 max. dia. 

F .38 max. 9.7 max. 

G .47 ± .01 dia. 11.9 ± .25 dia. 

H .75 min. 19.0 min. 

P .30 max. 7.6 max. 

R 1.0 max. 25 max. 

S .17 max. 4.3 max. 

""~, 
The dimensions in mil imeters are derived from the basic inch dim-

ensions 11 inch = 25.4 mm) 
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4516, 4517 
DIMENSIONAL OUTLINE (4516) 

.~ 

FACEPLATE 
(NOTE 3i 

PHOTOCATHODE 

~~ 

BASE 
JEDEC No E12-72 

AND 
PROTECTIVE PLASTIC , 

SHELL R 
(NO

I 
TE I) 

7
P 1 

~ ~ V ~ T 1

I
1

H

1 12 SEMIFLE%ISLE DUMET LEADS 
016'i .004"DI A 

(.41mm!.Imm DIA) 
(NOTE 2) 

92CS-10659R3 

~/ 

Note t: Within this length, maximum diameter of tube is 0.78". 

Note 2: The semiflexible leads of the tube may be soldered or 
welded into the associated circuit. If desired, the leads may be 
trimmed to within 1/4 inch of the protective shell. Care must be 
exercised when making such connections to prevent tube destruction 
due to thermal stress of the glass-metal seals. A heat sink placed in 
contact with the semiflexible leads between the point being sol-
dered, or welded, and the protective shell is recommended. Exces-
sive bending of the leads is to be avoided. 

Note 3: Deviation from flatness will not exceed 0.006" from 
peak to valley. 
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4516, 4517 
DIMENSIONAL OUTLINE (4517) 

PHOTOCATHODE 
DIAMETER 
1.24 MIN. 
(SEE NOTE) 

4.57 
MAX. 

Dimensions 
in Inches 

3.eB 
t .19 

Lse MAx.~ 
DIA. 

—FACEPLATE 

T 12 BULB 

BASE 
JEDEC No. B12-43 

92C5-~~-FORS 

Note: Deviation from flatness will not exceed 0.010" from peak to 
valley. 

~ of bulb will not deviate more than 20 in any direction from the 

perpendicular erected at the center of bottom of the base. 

/~►. PIN CONNECTIONS (4517) 
1' Bottom View 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Pin 1: Dynode No.1 

Pin 2: Dynode No.3 

Pin 3: Dynode No.S 

Pin 4: Dynode No.7 

Pin 5: Dynode No.9 

Pin 6: Anode 

DYq 

DY7

DYg 

DY3 

P DYIO 
DYg 

DY6 

DYq 

DY2 

DYI K 

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 
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4516, 4517 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR USE 
IN SCINTILLATION-COUNTING APPLICATIONS (4516, 4517) 

ANODE RETURN 

}0 

TO 
REGU-
LATED 

DC POWER 
SUPPLY 
(SEE 
NOTE 1) 

-o 

RII 

RIO 

R6

R3

2 

R I

C R12 

DYNODE N0. 10 'T 
C2

DYNODE N0.9 

C 

DYNODE N0.8 

C4

DYNODE N0.7 

DYNODE N0.6 

DYNODE N0.3 

2 

DYNODE N0.4 

6 
7 

CS 

~~ 

9 

10 

12 

DYNODE NO.i 

DYNODE N0.2 

PMOTO-
MULTIPLIER 
TUBE 

DYNODE N0.1 

PNOTOCATMODE 

O 
OUT-
PUT 

__ o 

CL 

r 

C1 : 0.05 µF, 500 volts 
C2: 0.02 µF, 500 volts 
C3: 0.01 µF, 500 volts 
C4: 0.005 µF, 500 volts 
C5 and Cg: 0.005 µF, 3000 V 
R1 and R2: 560,000 ohms, 

1/2 watt 
R3: 820,000 ohms, 1/2 watt 
R4 through R 11:470,000 ohms, 

112 watt 
R12: 1 megohm, 1/2 watt 
R13: 100,000 ohms, 1/2 watt 

92LM-1928 R1 

Note 1: Adjustable between 
approximately 500 and 1800 V dc. 
Note 2: Capacitors C1 through 
C6 should be connected at tube 
socket for optimum 
high-frequency performance. 
Note 3: Component values are 
dependent upon nature of applica-
tion and output signal desired. 
Note 4: The value of the load 
elements, RL and CL, depend on 
the application: 
RL CL = 10 microseconds for 

most applications 
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4516, 4517 
TYPICAL VOLTAGE-DIVIDER ARRANGEMEN WHICH PER-

^~ HITS DIRECT COUPLING TO THE ANODE (4516, 4517) 
ANODE RETURN 

o 
LOAD 

CONNECTION 
RII 

DYNODE NO 10 

RIC 
/~ 

DYNODE NO 9 

R9

DYNODE N0.8 

DYNODE NO 7 
6 

9 
R 

TO DYNODE N0.6 10 

REGULATED 
OC POWER 

SUPPLY 
DYNODE N0.5 

(SEE NOTE II 2 
_~ 2 

DYNODE N0.4 

PHOTO-
MULTIPLIER 

R4 TUBE 

DYNODE N0.3 

DYNODE N0.2 

R 

i~ R I

DYNODE NO 1 

PHOTOCATHODE 

92LM 927 

R1 and R2: 560,000 ohms, 1/2 watt 
-~ R3: 820,000 ohms, i/2 watt 

R4 through R 11: 470,000 ohms, 1 /2 watt 

Note 1: Adjustable between approximately 500 and 1800 volts dc. 

.-- Note 2: Component values are dependent upon nature of aoolica-
lion and output signal desired. 
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4516, 4517 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS (4516) 
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4516, 4517 
TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 
CHARACTERISTICS (4517) 

.-,, 
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4516, 4517 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 
TYPE 4516 

UPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/6 OF E 
BETWEEN CATHODE AND DYNODE No.l; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OFE BETWEEN DYNODE NolO AND ANODE 

HE PHOTOCATHOCE IS FULLY ILLUMINATED. 
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92000 
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92L5-1163 

TYPE 4517 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1.6 OF E 
BETWEEN CATHODE AND DYNODE No.l; 1'12 OF E FOR EACH SUC~ 
CEEDING DYNODE STAGE: AND 1;12 OF E BETWEEN DYNODE No.10 
AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4516, 4517 
SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

TYPE 4516 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES 4S FOLLOWS 

BETWEEN 8.25%OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. l 
DYNODE No. l ANO DYNODE No. 2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 
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1.2 
1.7 
I.0 

12.1 
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4516, 4517 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

TYPE 4517 
THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN: 8.i3 Ye OF(E) 
MULTIPLIED BY 

CATHODE ANO DYNODE No. l 
DYNODE No.l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 
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4516, 4517, 
SPECTRAL ENERGY DISTRIBUTION OF 2870°K LIGHT 

/~ 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870"K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.S-58 POLISHED TO I/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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4516, 4517 
TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

TYPE 4516 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT Of THE SUPPLY VOLTAGE IEl 

ACROSS A VOLTAGE DIVIDER WNICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.255 OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. 1 
DYNODE No. 1 AND DYNODE No. T 
DYNODE No. 2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.2 
1.2 
1.7 
1.0 

12.1 

TUBE TEMPERATURE IS 22° C. 
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4516, 4517 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

TYPE 4577 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE OIV IDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS 

BETWEEN 9.13 % OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. l 
DYNODE No. l AND DYNODE No.2 
DYNODE No. 2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.7 
1.3 
1.3 
I.0 
12.3 

TdBE TEMPERATURE 22°C 
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4516, 4517 
TYPICAL ANODE CHARACTERISTICS 

TYPE 4516 

CATHODE -TO-DYNODE No.l VOLTS = 149 
DYNODE No. I -TO-DYNODE No. 2 VOLTS =149 
DYNODE No.2-TO-DYNODE No.3 VOLTS=210 
EACH SUCCEEDING DYNODE-STAGE VOlT5=124 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 4T A 

COLOR TEMPERATURE OF 2870°K. 

l

 M N 

h S 
4NOOE CURRENT — MICROAMPERES 

N 
2 
W 
 f 
 7 
 J 
 O 

X 
J 
J 
~ 1 

F 
2 

J 

1

g 
M 

N 

8 
N 

O 
h 

O 

P
O

T
E

N
T

IA
L 

B
E

T
W

E
E

N
 

D
Y

N
O

D
E

 N
o.

 I
O

 A
N

D
 

4N
O

D
E

 
—

 
V

O
IT

S
 

92LM-1924 R1 

LJ U~U LJ 

Electronic 
Components 

DATA 17 



4516, 4517 
TYPICAL ANODE CHARACTERISTICS 

TYPE 4517 

CATHODE -TO-DYNODE N5. 1 VOLTS • 208 
DYNODE No.I-TO-DYNODE No.2 VOLTS=158 
DYNODE No.2-TO-DYNODE No.3 VOLTS •158 
EACH SUCCEEDING DYNODE -STAGE VOLTS • 122 
LIGHT SOURCE IS 4TUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870°K. 
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4516, 4517 
TYPICAL DARK-PULSE SPECTRUM 

4516 4517 

CATHODE-TO-DYNODE No.I VOLTS 149 208 
DYNODE No. I-TO-DYNODE No. 2 VOLTS 149 158-
DYNODE No.2-TO-DYNODE No.3 VOLTS 270 158 
EACH SUCCEEDING DYNODE -STAGE VOLTS 124 122 
ANODE -TO -CATHODE VOLTS 1500 1500 
DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 

PEAK. THIS PORTION OF CURVE IS NORMALIZED TO COINCIDE WITH 
SINGLE PHOTOELECTRON PEAK OF DARK PULSE SPECTRUM 4ND 
IS OBT4INED WITH PHOTOCATHODE FULLY ILLUMINATED BY A 
TUNGSTEN -FILAMENT LAMP OPERATED AT A LOW COLOR 
TEMPERATURE. DARK PULSES ARE SUBTRACTED: 

SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE = 22•C 
ONE PHOTOELECTRON PULSE HEIGHT=4 COUNTING CHANNELS. 
INTEGRATING TIME CONSTANT 30µSEC.IRL=300kIIC=IOOPFI. 
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4516, 4517 
TYPICAL EFFECT OF _INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

TYPE 4516 
SUPPLY VOLTAGE (EJ ACROSS VOLTAGE DIVIDER PROVIDING I/6 OF 

E BETWEEN CATHODE AND DYNODE No. l; I/12 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; 4ND I/12 OF E BETWEEN DYNODE Na IO 
AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

.~ 

(I) H~;(2)H ~ ,(31H ~ ~ 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (Hl ARE FOR LINES 
OF FLUX IN INDICATED DIRECTION. 

'POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H1 4RE FOR LINES 
OF FLUX WT OF PAPER. 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

TYPE 4516 (Cont'd) 
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TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

TYPE 4517 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 
I/6 OF E BETWEEN CATHODE AND DYNODE-No.l ; I/12 OF E 
FOR EACH SUCCEEDING DV NODE -STAGE; AND I/12 OF E 
BETWEEN DYNODE-No.10 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

d ~~ POSITIVE VALUE OF H IN 
I DIRECTION SHOWN: 

~ (I)~.(2) ~(31~~ 

' DIRECTION (31 IS OUT OF PAPER 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 
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4518 
Photomultiplier Tube 

2-Inch Diameter, 10-Stage, Head-On Type 
Bialkali Photocathode of High Quantum Efficiency 

Circular-Cage Electrostatically-Focused Dynode Structure 
For use in pulse counting and other low l ight 
level detection and measurement systems 

GENERAL 
Spectral Response  See accompanying $pectr¢l 

Response Ch¢r¢cteristics 
Wavelength of Maximum ftesponae. . . . 4000 t 500 angstroms 
Cathode, Semitransparent   Cesium-Potassium-Antimony 

(Bialkali) 
Spherical Section 

22in2
1.68 in. 

Corning° No.0080, or equivalent 
Plano-Concave 

1  523 

Shape 
Minimum projected area 
Minimum diameter  

Window 
Shape 
Index of refraction at 4360 angstroms 

Dynodes: 
Substrate Copper-Beryllium 
Secondary-Emitting Surface  Beryllium-Oxide 
Structure Circular-Cage Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10 
Anode to all other electrodes 

Maximum Overall Length 
Seated Length  
Maximum Diameter 
Bulb 
Socket 
Magnetic Shield  
Operating Position 
Weight (Approx.) 
Base 

44pF 
  7 pF 

5.81 in. 
4.87 in. t 0.19 in. 

2.31 in. 
 T-16 

 Cinch-Jonesb No.3M14, or equivalent 
Millenc No.80802B, or equivalent 
  Any 

5.2 oz 
 Medium-Shell Diheptal 14-Pin 

(JEDEC No.B14-38), Non-hygroscopic 

ABSOLUTE-MAXIMUM RATINGS 
DC Voltage: 

Between anode and cathode  2000 max. V 
Between anode and dynode No.10  250 max. V 
Between consecutive dynodes   400 max. V 
Between dynode No.l and cathode   300 max. V 
Between focusing electrode and cathode 400 max. V 

Average Anode Currents  0.5 max. mA 
Ambient-Temperature Ranget  -100to+85 °C 
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4518 

CHARACTERISTICS RANGE VALUES 
Under conditions with do supply uoltage (E! across a uoltage 
diuiderprouidinguoltages as shown in Table 1, except as noted. 

With E = 1500 colts except as noted 
Min. Typ. Max. 

Sensitivity 
Radiant9 at 

4000 angstroms   3.9x104 A/W 
Cathode Radianth

at 4000 angstroms  0.079 A/W 
Luminous: 

With tungsten 
light sourced   13 33 200 A/lm 

With blue light sourcek  2x10-5 5x10-5 3x10-4 A 
Cathode Luminous: 
With tungsten 

light source`"   - 6.7x10-5 A/lm 
With blue light source^  8x10-IO 1x10'9 A 

Quantum Efficiency 
at 4000 angstroms  - 24 - % 

Current Amplification 5x105 -
Anode Dark Currentp   2.4x10-10 5x10-10 A 
Equivalent Anode-

Dazk-Current Input   3x10-114 - lm 
~- 2.5x10-14r ly 

Dazk-Pulse Spectrums  (x) -
Pulse-Height Resolutions   9 % 
Anode-Pulse Rise Time~~v   2.3x10"9 s 
Electron Transit Time"`"   2.7x10-8 s 

Y 
Made by Corning Glass Works, Corning, New York 14830. 

1'Made by Cinch Manufacturing Co., 1026 S. Homan Ave., 
Chicago, Ill. 60624 

`Made by James Millen Manufacturing Co., 150 Exchange St., 
Malden, Masa. 02148 

eAveraged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recommended. 

9This value is calculated from the typical luminous sen-
sitivity rating using a conversion factor of 1190 lumens 
per watt. 

~~ 
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4518 

hThis value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1190 lumens 
per watt. 

~ These values are calculated as shown below: 

;~ Luminous Sensitivity (A/lm) _ 

Anode Current (with blue 
light source) (A) 

0.15 x Light Flux of 
1 x 10-5 (lm) 

The value of 0.15 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (k) to the anode current measured under the same 
conditions but with the blue filter removed. 

kUnder 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 Corn-
ing Glass Works, Corning, New York) from atungsten-fila-
ment lamp operated at a color temperature of 2870°  K. The 
value of light flux incident on the filter is 10 microlumens. 

"'This value is calculated as shown below; 

Cathode Luminous 
Sensitivity (A/lm) _ 

Cathode Current (with blue 
light source) (A) 

0.15 x Light Flux of 
1 x 10- 4 (lm) 

The value of 0.15 is the average value of the ratio of the 
cathode current measured under the conditions specified 
in footnote (m) to the cathode current measured under the 
same conditions but with the blue filter removed. 

Under the following conditions: Light incident on the cath-
ode iatransmittedthrough abluefilter(CorningC. S. No.5-58, 
polished to 1/2 stock thickness — Manufactured by the 
Corning Glass Works, Coming, New York) from atungsten-
filament lamp operated at a color temperature of 2870°  K. 
The value of light flux incident on the filter is 100 micro- 
lumens and 200 volts are applied between cathode and all 
other electrodes connected as anode. 

' ^ pAt a tube temperature of 22°  C. Light incident on the cath-
ode istranamittedthrough a bluefilter (Corning C. S. No.5-58, 
polished to 1/2 stock thickness). The light flux incident on 

Electronic 

Components 
DATA 2 

5-68 



4518 
the filter is 10 microlumens. The supply voltage (E) is ad-
justed to obtain an anode current of 10 microamperes. Sensi-
tivity of the 4518 under these conditions is approximately 
equivalent to 7 amperes per lumen. Dark current is measured./ 
with no light incident on the tube. 

gWith supply voltage (E) adjusted to give an equivalent lum-

inous sensitivity of 7 amperes per lumen. 

`At 4000 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 1190 lumensa , 

per watt. V

SMeasured under the following conditions: A Nuclear Data 
Model No.ND-180 Multichannel Pulse-Height Analyzer is 
used. The single-photoelectron pulse height is established 
by fully illuminating the photocathode with a weak light 
source, such as atungsten-filament lamp operated at a lo~ 
color temperature, to assure the high probability of single 
photoelectron emission from the photocathode of the 4518. 
The intensity of the light source is adjusted for approximately 

50 per cent counting loss. The dark-pulse spectrum is then 

obtained, using the same gain setting of the Multichannel 
Pulse-Height Analyzer, with the light source removed. 

tPulae-height resolution is defined as the quotient of the full 

width of the photopeak at half height by the pulse height at 
maximum count rate under the following conditions: The 662 keV 
photon from an isotope of cesium having an atomic mass of 
137 (Cs13?) and a cylindrical 2~~ x 2~~ thallium-activated sodi-
um-iodide scintillator [NaI(Tl)-type 8D8] are used. This scin-
tillator is manufactured by theHazshaw Chemical Corporation, 
1945 East 97 Street, Cleveland 6, Ohio, and is rated by the 
manufacturer as having a resolution capability of 7.5%. Th 
Cs137source is in direct contact with the metal end of th 
scintillator. The faceplate end of the crystal is coupled to 
the 4518 by a coupling fluid such as Dow Coming Corp., Type 

DC200 (viscosity of 60,000 centistokea) —Manufactured by 

the Dow Coming Corp., Midland, Michigan, or equivalent. 

° Under conditions with do supply voltage (E) across a voltag 
divider providing 1/6 of (E) between cathode and dynod 
No.l; 1/12 of (E) for each succeeding dynode stage; and 
1/12 of (E) between dynode No.10 and anode. Focusing 
electrode potential is adjusted as shown in Table I. 

vMeasured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primaril-( ,, 
a function of transit time vaziation and is measured under/ 
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4518 
conditions with the incident light fully illuminating the 
photocathode. 

"The electron .transit time is the time interval 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 
anode terminal reaches peak amplitude. The transit time is 
measured under conditions with the incident light fully il-
luminating the photocathode. 

XSee accompanying Typical Dark-Pulse Spectrum. 

TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

Between: 
7.75% of Supply 

Voltage (E) 
Multiplied by: 

Cathode and Dynode No.l 
Dynode No.l and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.S 
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 

pp 
ep

 
O

N
 

0
0
0
0
0
0
0
0
 

.-i 
I 

Focusing Electrode is connected to arm of potentiometer 
between cathode and dynode No.l. The focusing-electrode 
voltage is vaziedbetween 10% and 60% of dynode No.l po- 
tential (referred to cathode) to give maximum anode current. 

OPERATING CONSIDERATIONS 

The base pins of the 4518 fit a diheptal 14-contact
socket, such as Cinch-Jones No.3M14 or equivalent. The 

socket should be made of high-grade, low-leakage mate-
rial, and should be installed so that incident light falls 
on the face end of the tube. 

The operating stability of the 4518 is dependent 
~n the magnitude of the anode current. The use of an 
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4518 
average anode current well below the maximum rated 
value of 0.5 milliampere is recommended when stability 
of operation is importacit. When stability is of prime 
importance, the use of an average anode current of I 
microampere or less is recommended. 

Electrostatic and magnetic shielding of the 4518 is 
ordinarily required. When a shield is used, it must be at 
cathode potential. 

The high voltages at which the 4518 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 o 
interlock switches to break the primary circuit of the 
high-voltage power supply when access to the apparatus 
is required. 

Accompanying typical voltage-divider arrange-
ments are recommended for use with the 4518. The 
resistance values for the voltage dividers range from 

10,000 ohms per stage to 1,000,000 ohms per stage. 
The choice of resistance values for any voltage-divider 
network is usually a compromise. If low values of resis-
tance per stage are utilized, the power drawn from the 
regulated power supply and the required power rating 

of the resistors increase. Phototube noise may also 
increasedue to heating if the divider network is moante 
near the photocathode. 

The use of high resistance values per stage may 

cause deviation from linearity if the voltage-divider 
current is not maintained at a value of at least 10 time 
that of the maximum value of anode current, and may 

limit anode-current response to pulsed light. The latter 

effect may be reduced by connecting capacitors between 
the tube socket terminals for dynodes No.7 and No.8, 

dynodes No.8 and No.9, dynodes No.9 and No.10, an~ 
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4518 

between dynode No.10 and anode return. In addition to 
^ non-linearity and pulse-limiting effects, the use of resis-

tance values exceeding 10 megohms per stage make the 
4518 more susceptible to leakage effects between ter-
minals with possible resulting deviation in interstage 
voltage leading to a loss of current amplification. 

.~. 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
WHICH PERMITS DIRECT COUPLING TO THE ANODE 

/~~ 

""'\ 

L 

R2 

R3 

Rq

+ O RS 

TO 
REGULATED 

R 
DC POWER 6 

SUPPLY 
(SEE NOTE I) R 7

—0 

R 

Rg 

RIO 

I 

ANODE RETURN 

DYNODE No. 10 
LOAD 

CONNECTION 

DY No.9 

DY No.B 

DY Na. 7 

DY No. 6 

6 
DY No. S 

DY No.4 

DY No.3 j 

2 

DY No.2 

DY No. I 

7 

I 19 

R 

FOCUSING ELECTRODE 

B 
9 

PHOTOCATHODE 

10 

PHOTO-
MULTIPLIER 
TUBE 

92L5-2021 

R l through R7: 390,000 ohms, 1/2 watt 
R8: 470,000 ohms, 1/2 watt 
R9: 620,000 ohms, 1/2 watt 

R10: 560,000 ohms, 1/2 watt 
Rll : 720,000 ohms, 1/2 watt 
R12: 5 megohms, 1/2 watt, adjustable 

^Note 1: Adjustable between approximately 500 and 2000 volts 
dc. 

Note 2: Component values are dependent upon nature of appli-
cation and output eignal desired. 
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4518 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 
USE IN SCINTILLATION-COUNTING APPLICATIONS 

ANODE RETURN 'VVV 

R13 

+O 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE I~ 
_ O 

PHOTOCATHODE 

92 L5-2022 

PHOTO-
MULTI-
PLIER 
TUBE 

R14 

C1: 0.05 µF, 500 volts (dc working 
C2: 0.02 µF, 500 volts (dc working 
C3: 0.01 µF, 500 volts (dc working 
C4: 0.005 µF, 500 volts (dc working) 

C5 and C6: 0.005 µF, 3000 volts (dc working) 
Rl through R7: 390,000 ohms, l/2 watt 

RS: 470,000 ohms, 1/2 watt ~ 
R9: 620,000 ohms, 1/2 watt 

R10: 560,000 ohms, 1/2 watt 
R11: 720,000 ohms, 1/2 watt 
R12: 5 megohma, 1/2 watt, adjustable 
R13: 1 megohm, l/2 watt 
R14: 100,000 ohms, 1/2 watt \„~ 

Note 1: Adjustable between approximately 500 and 2000 volts 
do 

Note 2: Capacitors C1 through C6 should be connected at tube 
socket for optimum high-frequency performance. 

\... 
Note 3: Component values aze dependent upon nature of appli-

cation and output signal desired. 

Electronic DATA4 
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4518 
TERMINAL DIAGRAM (Bottom View) 

Pin 1: Dynode No.l 
'~'~ 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 Connection —

Do Not Use 
,s.~ Pin 13: Focusing Electrode 

Pin 14: Photocathode 

~'~., 

DIMENSIONAL OUTLINE 

FACEPLATE —
(SEE NOTE) 

PHOTOCATHODE —

BASE 
JEDEC GROUP S, 

N•BI4-38 

DY7 DYg 
DYg O O DYg 

DY5_0~~~►0 DYIO 

DYq 

DY3~ ~.~~~~ SIC (Do NOT 
USE) 

DYZ G 
DYI K 

DIRECTION OF RADIATION 
INTO END OF BULB 

~- 2.00 2.06 -y 
DIA. 

X 1,66 MIN 
D A. 

14AA 

4.87. 
t. 9 

T 16 
BULB 

S,BI 
MAX. 

~ 2.31 MAX, —► 
DIA. 9205-B109R5 

DIMENSIONS IN INCHES 

~, of bulb will not deviate more than 2°  in any direction from 
the perpendiculaz erected at the center of bottom of the base. 

Note: Within 1.68" diameter, deviation from flatness of exter-
nal surface of faceplate will not exceed 0.010" from 
peak to valley. 
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TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-DYNODE-No.l VOLTS=280 
DYNODE-No.I-TO-DYNODE-No.2 VOLTS = 220 
DYNODE-No.2-TO-DYNODE-No.3 VOLTS = 230 
DYNODE-No.3-TO-DYNODE-No.4 VOLTS = 185 
EACH SUCCEEDING DYNODE-STAGE VOLTS = 155 
FOCUSING ELECTRODE IS CONNECTED TO THE ARM OF A POTENTIOMETER 

BETWEEN CATHODE AND DYNODE-No.l. FOCUSING ELECTRODE VOLT-
AGE IS ADJUSTED BETWEEN 10%AND 60% OF DYNODE-No.l POTENTIAL 
TO GIVE MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 28100 K 
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4518 

SENSITIVITY AND CURRENT-
A 

THE SUPPLY VOLTAGE (E) IS ACROSS AVOLTAGE—DIVIDER 
WHICH DISTRIBUTES THE VOLTAGE AS FOLLOWS: 

BETWEEN: 
7.75% OF E 

MULTIPLIED BY: 

CATHODE AND DYNODE No.l 
DYNODE No.l RND DYNODE No.2 
DYNODE Na.2 AND DYNODE No.3 
DYNODE No.3 AND DYNODE No.4 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.8 
1.4 
1.5 
1.2 
1.0 

1T.9 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MgXIMUM ANODE CURRENT 
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4518 

TYPICAL DARK-PULSE SPECTRUM 

CATHODE-TO-DYNODE No.l VOLTAGE = 280 
DYNODE No.I-TD-DYNODE No.2 VOLTAGE = 220 
DYNODE No.2-TO-DYNODE No.3 VOLTAGE = 230 
DYNODE No.3-TO-DYNODE No.4 VOLTAGE = 185 
EACH SUCCEEDING DYNODE-STAGE VOLTAGE = 155 
ANODE-TO-CATHODE VOLTAGE = 2000 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO GIVE MAXIMUM ANODE 

CURREt:T 
DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 

PEAK. THIS PORTION OF CURVE IS NORMALIZED TO COINCIDE WITH 
SINGLE PHOTOELECTRON PEAK OF DARN PULSE SPECTRUM ANO IS 
OBTAINED WITH PHOTOCATHODE FULLY ILLUMINATED 8Y A TUNG-
STEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEMPERATURE. 
DARK PULSES ARE SUBTRACTED. 

SOLID-LINE PORTION INDICATES DARN-PULSE SPECTRUM. 
TUB TEMPERATURE = 22° C. 
ONE PHOTOELECTRON PULSE HEIGHT = 4 COUNTING CH4NNELS. 
INTEGRATING TIME CONSTANT = 30 ~ SEC. (RL = 300 k. C = 100 pf). 
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TYPICAL DARK CURRENT 
AND EADCI CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
POTENTIAL (E)ACROSS AVOLTAGE DIVIDER WHICH DISTRIBUTES (E) 
AS FOLLOWS: 

BETWEEN: 
7.75% OF E 

MULTIPLIED BY: 

CATHODE AND DYNODE No.l 
DYNODE No.l AND DYNODE No.2 
DYNODE Na.2 AND DYNODE No.3 
DYNODE No.3 AND DYNODE No.4 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1 g
1.4 
1.5 
1 2 
1.0 

I2 g 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE 
CURRENT 

TUBE TEMPERATURE = 22° C 
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4518 

TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No.l; 1/12 OF E FOR EACN SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETrtEEN DYNODE No.30 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 
CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 

^ ~~~) 
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POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (HI ARE FOR LINES OF 
FLUX OUT OF PAPER 
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TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

~'y 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 

BETWEEN CATHODE AND DYNODE No.'_; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/11 OF E BETWEEN DYNODE No.10 AND ANODE 

FOCUSING-ELECTRODE VOLTAGE ADIUSTEO TO GIVE MUIXIMUM ANODE 
CURRENT. 

THE PHOTOCATHODE IS EULLY ILLUMINATED. 
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4518 

TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No.l; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE: AND 1/12 OF E BETWEEN DYNODE No.10 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 
CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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FLUX IN INDICATED DIRECTION 
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SPECTRAL RESPONSE CHARACTERISTICS 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE(E)ACROSS VOLTAGE DIVIDER PROVIDING 1%6 OF E 

BETWEEN CATHODE AND DYNODE No.l; 1'12 OF E FOR EACH SUCCEED-
ING DYNODE TAGE: AND 1,'12 OF E BETWEEN DYNODE No.10 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4521 
Photomultiplier Tube 

3"-Diameter, 10-Stage, Venetian-Blind Type Having a 
Bialkali Photocathode and Aluminum-Oxide Window 

GENERAL 

Spectral Response   See Accompanying Typic¢1 
Spectr¢iResporzse Char¢c-
teristics 

0 
Wavelength of Maximum Response   4000 ± 500 A 
Cathode, Semitransparent  Potassium-Cesium-Antimony 

(Bialkali► 

Minimum area 5  27 in2 (34.1 cm2) 
Minimum diameter 2  59 in (6.6 cm) 

Window  Aluminum Oxide 

Shape   Plano-Plano 
Index of refraction at 4100 angstroms   1.78 

Dynodes: 
Substrate   Copper-fiery I l i u m 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Venetian-Blind 

Direct Interelectrode Capacitances IApprox.): 

Anode to dynode No.10 3  3 pF 

Anode to all other electrodes .. 8  9 pF 

Maximum Overall Length 586 in (14.8 cm) 

Maximum Diameter   3.055 in (7.75 cm) 

Bulb   See Dimensional Outline 

Base (Temporary►   SmallShell Diheptal 14Pin 
(JEDEC Group 5, No.614-05) 

Socket  Cincha No.3M14, or equivalent 
Magnetic Shield  .See Footnote b 
Operating Position   qny 
Weight (Approx.l   10.6 oz (300 g1 
MAXIMUM RATINGS, Absolute-Maximum Values: 
DC Supply Voltage: 

Between anode and cathode   2000 max. V 
Between anode and dynode No.10  300 max. V 
Between consecutive dynodes   250 max. V 
Between dynode No.1 and cathode   600 max. V 
Between focusing electrode and cathode  600 max. V 

Average Anode Currentd   0.5 max. mA 
Ambient-Temperature Rangee   -100 to +g5 oC 

~~U LJ 
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4521 
CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage IE1 across a voltage divider 
providing the electrode voltages shown in Tabie I, except as noted, 
and at a temperature of 22o C. 

With E = 1500 volts IExcept as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiantf at 
4000 angstroms   — 1.9x104 — A/W 

Luminous912870o K)   7.5 18 165 A/Im 

Current with blue light 
sourceh (28700 K + C.S. 
No.5-58)  9x10 2.2x10-5 2x10 A 

Cathode Sensitivity: 

Radiantl at 4000 
angstroms   — 0.087 — A/Im 

Luminousk12870oK)   6.7x10-5 8.3x10-5 — A/Im 

Current with blue light 
sourcem (28700 K +C.S. 
No.5-58)  8x10-10 1x10-9 — A 

Quantum Efficiency at 
4000 angstroms   — 27 — % 

Current Amplification   — 2.2x105 —

AnodeDarkCurrentn   — 2x10-9 6x10-9 A 
Equivalent Anode Dark — 2.7x10-10 8x10-10 Im 
Currentlnputn  

— 2.6x10-13P 7.7x10-13P y~ 

1.8x10-12 — Im 
Equivalent Noise Inputs r — 7.7x10-75 W 

Pulse Height Resolutionq . — 7.5 — % 

Mean Gain Deviation:t 

With count rate change of 
10,000 to 1,000cpsu  — 1 — % 

For period of 16 hours at 
a count rate of 
10,000 cpsv   — 1 — % 

Anode-Pulse Rise Timew,x 
at 2000 V  — 1.3x10$ — s 

Electron Transit Timew•y 
at 2000 V  — 5.8x 10-8 — s 

~~U LJ 
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4521 

a Made by Cinch Manufacturing Company, 1501 Morse Avenue, 
Elk Grove Village, IL 60007. 

b Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 
1322 North Elston Avenue, Chicago, IL, 60622, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recommended. 

f This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1040 lumens per watt. 

9 These values are calculated as shown below: 

Anode Current with blue light 
sourcel IAI 

h 

1 

k 

Luminous Sensitivity IA/Im) _ 
0.12 x Light Flux of 
1 x 10-5 Ilml 

The value of 0.12 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote Ihl 
to the anode current measured with the blue filter removed. 

Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness) from atungsten-filament lamp op-
erated at a color temperature of 2870° K. The value of light flux 
incident on the filter is 10 microlumens. 

This value is calculated from the typical cathode luminous sensr 
tivity rating using a conversion factor of 1040 lumens per watt. 

This value is calculated as shown below: 

Cathode Current (with blue 
light sourcel IAl 

0.12 x Light Flux of 
1 x 10'4 (Im) 

The value of 0.12 is the average value of the ratio of the cathode 

current measured under the conditions specified in footnote Iml 
to the cathode current measured under the same conditions but 
with the blue filter removed. 

Cathode Luminous 
SensitivitylA/Iml = 

m Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness) from atungsten-filament lamp op-

erated at a color temperature of 2870° K. The value of light flux 

incident on the filter is 1 x 10~ lumen and 300volts are applied 

between cathode and all other electrodes connected as anode. 

Electronic 
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DATA 2 
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4521 
n Light incident on the cathode is transmitted through a blue 

filter (Corning C.S. No.5-58, polished to 1/2 stock thickness). 
The light flux incident on the filter is 10 microlumens. The sup-
ply voltage E is adjusted to obtain an anode current of 9 micro-

amperes. Sensitivity of the 4521 under these conditions is approx-
imately equivalent to 7.5 amperes per lumen. Dark current is 
measured with no light incident on the tube. 

P At 4000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1040 lumens per 
watt. 

q With a supply voltage E of 1100 volts. Anode load is a 100-kilohm 
resistor in parallel with a total capacitance of 100 pF. Under 
pulse conditions, the interstage voltages of the tube should not 
deviate more than 2% from the interstage voltage values during 

no-signal conditions. The 662 keV photon from an isotope of 
cesium having an atomic mass of 137 (Cs137) and a cylindrical 
3" x 3" thallium-activated sodium-iodide scintillator [Nal (TI)-
type 12Al2, Serial No.DH184 or equivalent] are used. This scin-
tillator is manufactured by the Harshaw Chemical Corporation, 

1945 East 97th Street, Cleveland 6, OH. The Cs137 source is in 

direct contact with the metal end of the scintillator. The face-
plate end of the crystal is coupled to the tube by a coupling fluid 
such as Dow Corning Corp. Type DC200 (Viscosity of 60,000 
centistokes) —Manufactured by the Dow Corning Corp., Mid-
land, MI, or equivalent. Putse-height resolution in per cent is de-
fined at 100 times the ratio of the width of the photopeak at 

half the maximum count rate in the photopeak height (A) to the 
pulse height at maximum photopeak count rate (B). 
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s 
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_ Where: 

~ Ip — pi~ p =mean pulse height 
MGD =  ~ -  1  100 pi =pulse height at the 

n p 
„ith„ reading 

n =total number of 
readings 

u Under the following conditions: The scintillator and Cs137 radi-
ation source of Is1 are employed. The radiation source is initially 
centered, on the major axis of the tube and the scintillator, at a 
point providing a pulsecount rate of 10,000 cps. The pulse height 
of the photopeak is measured under this condition. Next, the ra-
diation source is moved rapidly, in approximately 30 seconds, to 
a new position that is equivalent to a count rate of 1,000 cps. The 
new position is also centered in the major axis of the tube. The 
pulse height under this condition is measured. Mean gain devia-
tion is defined as shown in (t1. 

v Under the same conditions as shown in (u) except the tube is op-
erated for a period of 1/2 hour with the radiation source located 
at the point providing a pulse count rate of 10,000 cps. Follow-
ing this time interval, the pulse height is sampled, at this count 
rate, at 1-hour intervals for a period of 16 hours. Mean gain devi-
ation is defined as shown in (tl. 

w Under conditions with do supply voltage (EI across a voltage 
divider providing 116 of E between cathode and dynode No.1; 
1/12 of E for each succeeding dynode stage; and 1/12 of E be-
tween dynode No.10 and anode. 

x Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions 
with the incident light fully illuminating the photocathode. 

Y The electron transit time is the time interval between the arrival 
of a deltafunction light pulse at the entrance window of the tube 
and the time at which the output pulse at the anode terminal 
reaches peak amplitude. The transit time is measured undercon-
ditionswith the incident light fully illuminating the photocathode. 

At 4000 angstroms. This value is calculated from the ENI value 
in lumens using a conversion factor of 1040 lumens per watt-
Under the following conditions: External shield connected to 
cathode, an equivalent bandwidth of 1 Hz, tungsten-light source 
at a color temperature of 28700 K interrupted at a low audio fre-
quency to produce incident radiation pulses alternating between 
zero and the value stated. The "on" period of the pulse is equal 
to the "off" period. 

Mean gain deviation is defined as follows: 

i=n 
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4521 
OPERATING CONSIDERATIONS 

Terminal Connections 

The 4521 is supplied with asmall-shell diheptal base at-
tached to semiflexible leads to facilitate testing. After test-
ing, the attached base should be removed prior to installing 
the 4521 in a given system. 

SHIELDING 

Electrostatic and magnetic shielding of the 4521 is usually 

required. When a shield is used it must be at cathode poten-
tial. 

OPERATING VOLTAGES 

The high voltages at which the 4521 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. 

For additional information on this type write to RCA 
Commercial Engineering, Harrison, N.J. 07029 for techni-
cal bulletin. 

Voltage To Be Provided By Divider 

7.7% of Supply 
Between Voltage IE1 

Multiplied by 

Cathode and Dynode No.1 3 
Dynode No.1 and Dynode No.2 1 
Dynode No.2 and Dynode No.3 1 
Dynode No.3 and Dynode No.4 1 
Dynode No.4 and Dynode No.5 1 
Dynode No.5 and Dynode No.6 1 
Dynode No.6 and Dynode No.7 1 
Dynode No.7 and Dynode No.8 1 
Dynode No.8 and Dynode No.9 1 
Dynode No.9 and Dynode No.10 1 
Dynode No.10 and Anode 1 
Anode and Cathode 13 

The focus voltage shall be adjusted to the potential which gives 
maximum anode current and is between 70 and 100 per cent of 
dynode No.1 potential (referred to cathode). 
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4521 
TYPICAL VOLTAGE=DIVIDER ARRANGEMENT FOR 
GENERAL PHOTOMETRIC APPLICATIONS 

+O 
TO 

REGULATED 
DC POWER 

SUPPLY 
(SEE NOTE I) 

_ O 

RI 

R2 

R3 

R4 

RS 

R7 

R8 

R9 

RIO 

RII 

R12 

R13 

ANODE RETURN b 

LOAD 
DY10 CONNOECTION 

DY 9 

DY8 

DY7 

DY6 

DY5 

DY4 6 

DY3 s 

DY2 

DYI 

FOCUSING ELECTRODE 

j R14 

R1 through Rt3: 470 kS2 5%, 1/2 W 

R14: 5 MSZ, 20%, 1(2 W, (Adjustable) 

Note 1: Adjustable between approximately 800 and 2000 volts dc. 
Note 2: Component values are dependent upon nature of applica-
tion and output signal desired. 

ANODE 

PHOTO -
MULTIPLIER 
TUBE 

BASE ARRANGEMENT 

BOTTOM VIEW 
la•

le•

Note 1: Lead is cut off near 
glass button for indexing. 

Note 2: Leads 4, 8, 10, 14, 
16, and 18 are cutoff near 
button. 125 

t.03 
D14 

92LM-3291 

18•

la°

la°

92L9-3293 
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4521 
TYPICAL VOLTAGE•DIVIDER ARRANGEMENT FOR 
SCINTILLATION-COUNTING APPLICATIONS 

+o 
TO 

REGULATED 
DG POWER 
SUPPLY 

(SEE NOTE I) 
-O 

FOCUSING ELECTRODE 

PHOTO-
MULTIPLIER 
TUBE 

92LM -3290 

C1: 0.05 µF, 500 volts 
C2: 0.02 µF, 500 volts 
Cg: 0.01 µF, 500 volts 
C4: 0.005 µF, 500 volts 
C5 and Cg: 0.005 µF, 3000 volts 
R1 through R13: 470 kS2, 5%, 1/2 W 
Rt4: 5 MSZ, 20%, 1/2 W, (Adjustable) 
R15: 1 MSZ, 5%, 1/2 W 
RL: 100 kSZ, 5%, 1/2 W 

Note 1: Adjustable between approximately 800 and 2000 volts dc. 

Note 2: Capacitors C1 through Cg should be connected at tube 
socket for optimum high-frequency performance. 

Note 3: The value of the load elements, RL and CL, depend on 
the application. For most applications, RLx CL = 10 microseconds. 
It is to be noted that R15 is in parallel with RL and must be con-
sidered when selecting the RL value. 

Note 4: Component values are dependent upon nature of applica-
tion and output signal desired. 
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4521 
LEAD CONNECTIONS 
BOTTOM VIEW (WITH BASE REMOVED) 

--~ 

Lead 1: Photocathode Lead 11: Dynode No.7 
Lead 2: Dynode No.1 Lead 12: Dynode No.8 
Lead 3: Dynode No.2 Lead 13: Dynode No.9 
Lead 5: Dynode No.3 Lead 15: Dynode No.10 
Lead 6: Dynode No.4 Lead 17: Anode 
Lead 7: Dynode No.5 Lead 19: Focusing 
Lead 9: Dynode No.6 Electrode 

BASING DIAGRAM 

BOTTOM VIEW (WITH TEMPORARY BASE) 
DY7 DYg 

DY6 O 
0 

DYg 

DYS _ O~~~O DYIO 

DYq 

DY3 

DYZ G 

IC (DO NOT 
USE) 

DYI K 
DIRECTION OF RADIATION 

INTO END OF BULB 
Pin 1: Dynode No.1 Pin 8: Dynode No.8 
Pin 2: Dynode No.2 Pin 9: Dynode No.9 
Pin 3: Dynode No.3 Pin 10: Dynode No.10 

Pin 4: Dynode No.4 Pin 11: Anode 

Pin 5: Dynode No.5 Pin 12: Internal Connection—

Pin 6: Dynode No.6 Do Noi Use 

Pin 7: Dynode No.7 Pin 13: Focusing Electrode 
Pin 14: Photocathode 
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4521 
DIMENSIONAL OUTLINE 

FACEPLATE — 

~—
I 

NOTE 

3.030±.025 DIA. 

2 59 MIN 
USEFUL DIA. .080 ± .002 

1.775 
±.030 

~~, 

PHOTOCATHODE 

METAL 
ENVELOPE 

1.96 ±.03 
DIA. 

2.40 
MAX. DIA 

13 GOLD-PLATED 
SEMIFLEXIBLE LEADS 
.030±.005 DIA. 
LEAD LENGTH 2.5 MIN. 

BASE 
JEDEC No. B14-45 

.30 MAX. DIA. 

Dimensions are in inches unless otherwise stated. 

4.86 
±.25 

5.86 
MAX. 

75 MAX. 
t

92LS-3287 

Inch mm Inch mm 

.005 .127 2.34 59.4 

.025 .63 2.40 60.9 

.030 .76 2.5 63.5 

.OS 2.0 2.59 66 

.25 6.3 3.03 76.9 

.75 19.1 4.86 123.4 
2.0 50.8 5.86 148.8 
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4521 

SENSITIVITY AND CURRENT AMPLIFICATION 
'"~ CHARACTERISTICS 

DYNODE No. I -TO-CATHODE VOLTS • 3/13 E 
EACH SUCCEEDING OYNODE-STAGE VOLTS • I/13 E 
ANODE -TO-DYNODE No. 10 VOLTS • I/13E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 70 4N0 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 
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4521 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON 
ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 3/i3 OF E 
BETWEEN CATHODE AND DYNODE No.l; I/130F E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/13 OF E BETWEEN DYNODE No. 10 
AND ANODE. 

FOCUSING ELECTRODE ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR 
LINES OF FLUX IN INDICATED DIRECTION. 

W 1~ u 
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X521 
TYPICAL EADCI AND ANODE DARK CURRENT 
CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E 1. 

DYNODE Na.l -tO-CATHOOE VOLTS • 3/13 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS•I/13E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE-

TWEEN 70 AND 100 PER GENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870•K. 
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4521 
TYPICAL ANODE CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOLTS = 345 
EACH SUCCEEDING DYNODE-STAGE VOLTS=115 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 70 4ND 100 PER CENT OF DYNODE No. l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 
4T A COLOR TEMPERATURE OF 2870"K. 
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4521 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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4521 
SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 
SOURCE AFTER PASSING THROUGH INDICATED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2970° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.S-59 POLISHED TO I/2 
STOCK THICKNESS). 
MA%IMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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4521 

TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF DYNODE~N0.5 VOLTS 

DYNODE—No.I—TO—CATHODE VOLTS=200 
VOLTS PER SUCCEEDING DYNODE STAGE 

ExCEPT FOR DYNODE—No.S STAGE=100 
FOCUSING—ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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4521 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOLTS • I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS•I/12 E 
ANODE -TO-DYNODE No. b VOLTS • I / p E 
fOCUSIN6-ELECTRODE VOLTAGE IS ADJUSTED TO TM4T VALUE BETWEEN 

70 AND 100 PER CENT OF DYNODE No.l POTENTIAL (REFERRED TO 
CATHODE) WHICH PROVIDES M4XIMUM 4NODE CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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e TRANSIT TIME 
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4522 
Photomultiplier Tube 

5-Inch Diameter, 14-Stage, Head-On Type 
High Quantum Efficiency Bialkali Photocathode 

In-Line Electrostatically-Focused Dynode Structure 

For Use in Nuclear Physics Applications, Especial ly 
When a High Degree of Time Definition is Required 

GENERAL 
Spectral Response   See accompanying 

Typical Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 A'' 
Cathode, Semitransparent   Cs-K-Sb(Bialkali) 

Shape   Spherical Section 

Minimum projected area   16 sq. in (103 sq. cm) 
Minimum diameter   4.5 in (11.4 cm) 

Window . . UV-transmitting, Corninga No.9741, or Equivalent 

Shape   Spherical Section 

Index of refraction at 4047 angstroms   1.48 
Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 
Structure   In-Line Electrostatic-Focus 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.14 5  5 pF 
Anode to all other electrodes 7  0 pF 

Maximum Overall Length   12 in (30.5 cm) 
Maximum Diameter   5.25 in (13.3 cm) 
Base  See Base Drawing 
Socket   RCA-AJ2144 or AJ2145 
Magnetic Shield   See Note !b) 
Operating Position   Any 

Weight (Approx.)   21 oz (590 g) 

,MAXIMUM AND MINIMUM RATINGS,A6solute-Maximum Values 
DC Supply Voltage: 

Between anode and cathode: 
With Voltage Distribution 

Aor B, shown in Table I   3000 max. V 
With Voltage Distribution 

C, shown in Table I   3500 max. V 
Between anode and dynodeNo.14 600 max. V 
Between dynode No. 14 & dynode ~Io.13 800 max. V 
Between other consecutive dynodes  400 max. V 
Between dynode No.l ~ 800 max. V 

and cathode   300 min. V 

Average Anode Current d  0.5 max. mA 

Ambient-Temperature Range   —100 to +85 °C 
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CHARACTERISTICS RANGE VALUES 
Min. Typ. Max. 

With a DC Supply Voltoge ~E~= 2000 volts (Except as noted) 
Voltage Distribution A, Table 1 
Anode Sensitivity: 

Radiants  at 4000` — 2.6 x 106 — A/W 

Luminousf (2870° K) . 6.5 x 102 2.3 x 103 6.5 x 103 A/lm 

With blue light 
source9(2870°K 

+ C.S. No.5~58) 8.5 x 10~ 3 x 10'5 8.5 x 10"5 A 

Cathode Sensitivity: 

Radianth at 4000 ~ — 8.8 x 10
-2 

— :~/W 

Luminousf (2870°  K)• • — 7.7 x 10
-5 

— A/lm 

With blue light source k
(2870° K + C,S. 

No.5-58)   S x 10-10 l x 10
-g 

— A 

Cathode Quantum 
Efficiency at 
3600 ~   — 29 — 

Current Amplification  — 3 x 10 7

Anode Dark Current`" , , — 6 x 10
-8

Equivalent Anode 

Dark Current Input , , , 3 x 10-lln 

2.6 x 10-14p 

With E = 2500 volts 
Voltage Distribution B, Table 1 

Pulse Height Resolution 4 —

Mean Gain Deviation`.. . 

Dark Pulse Spectrum . . . 

With E = 3000 volts 
Voltage Distribution A, Table 1 

Anode-Pulse Rise Time . —

Electron Transit Time . . 

With E = 3000 volts 
Voltage Distribution C, Table 1 

Pulse Current: u

Lineary 

Saturated 

1 x 10~ A 

5 x 10 -10n lm 
W 

7.5 — % 

1 — % 

See Typical Dark Pulse 

Spectrum 

2.9 x 10 
_g 

6.6 x 10 
-8 

0.13 

0.32 

A 

A 

~~ 
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4522 
° Made by Corning Glass Works. Corning, New York 14830. 
b Magnetic shielding is available from manufacturers such 

as the Magnetic Shield Division, Perfection Mica Co., 
1322 North Elston, Chicago 22, Illinois. 

d Averaged over any 500-microsecond interval. 
e This value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 1140 lumens 
per watt. 

f These values are calculated as shown below: 
Luminous Sensitivity (A/lm) _ 

Anode Current (with blue light source) (A) 

0.13 x Light Flux of 1 x 10-7 (lm) 
The value of 0.13 is an average value. It is the ratio of 
the cathode current measured under the conditions specified 
in footnote (k) to the cathode current measured under Che 
same conditions but with the blue filter removed. 

9 Light incident on the cathode is transmitted through a 
blue filter (Corning C.S. No.5-58 polished to 1/2 stock 
thickness) from a tungsten-filament lamp operated at a 
color temperature of 2870° K. The value of light flux inci-
dent on the filter is 0.1 microlumen. 

h This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1140 lumens 
per watt. 

~ These values are calculated as shown below: 
Cathode Luminous Sensitivity (A/lm) _ 

Cathode Current (with blue light source) (A) 

0.13 x Light Flux of 1 x 10-4 (lm) 
The value of 0.13 is an average value. (See footnote f). 

k Light incident on the cathode is transmitted through a blue 
filter (Corning C.S. No.5-58, polished to 1/2 stock thick-
ness) from atungsten-filament lamp operated at a color 
temperature of 2870° K. - The value of light flux incident 
on the filter is 100 mjcrolumens and 300 volts are applied 
between cathode and all other electrodes connected as 
anode. 

'" At a tube temperature of 22° C. Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness). The light flux 

incident on the filter is 0.1 microlumen. The supply volt-
age E is adjusted to obtain an anode current of 26 micro- 
amperes. Luminous sensitivity of the tube under these 
conditions is approximately equivalent to 2000 amperes 
per lumen. Dark current is measured with incident light 
removed. 
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4522 
^ With supply voltage E adjusted to give a calculated value 

of anode luminous sensitivity of 2000 amperes per lumen. 
P At 4000 A. Calculated from the luminous EADCI value 

using a conversion factor of 1140 lumens per watt. 
9 With a supply voltage E of 2500 volts across a voltage 

divider providing electrode voltages shown in Table I, 
Distribution B, Anode load is a 10-kilohm resistor in par-
allel with a total capacitance of 1000 pF. Under pulse 
conditions, the interstage voltages of the tube should not 
deviate more than 2% from the interstage voltage values 
during no-signal conditions. 662 keV photons from aone-
microcurie Cs137 source and a cylindrical 5" dia. x 4" 
thallium-activated sodium-iodide scintillator NaI (TI)-type 
Harshaw~ 20A16, Serial No.CW-675 or equivalent are used. 
The Cs137 source is in direct contact with the metal end 
of the scintillator container. The faceplate end of the 
crystal is coupled to the faceplate adapter (RCA-AJ21421 
by an optical coupling material such as Dow Corning* 
* 20-057. 

r Under the same conditions as shown in (q) except the tube 
is operated for a period of 1 hour with the radiation source 
located at the point providing. a pulse count rate of 1000 
counts per second. Following this time interval, the pulse 
height is sampled at 1-hour intervals for a period of 24 
hours. 

u Using a pulsed light source having a pulse duration of 0.5 
microsecond and repetition rate of 30 pulses per second. 
The interstage voltages of the tube should not deviate 
more than 2 per cent from the recommended voltage dis-
tribution shown by Voltage Distribution C of Table I. 
Capacitors are connected across the individual resistors 
making up the voltage-divider an•angement to insure this 
operating condition. 

v Maximum deviation from linearity is 5 per cent. 

Made by Harshaw Chemical Corporation, 1945 East 97 
Street, Cleveland 6, Ohio. 

*Made by Dow Coming Corp., Midland, Michigan. 

OPERATING CONSIDERATIONS 
The base pins of the tube fit a 21-contact socket such 
as the RCA-AJ2144 and AJ2145. The 4522 can re-
place types 58AVP and 580VP by use of Socket Ad-
apter, RCA-AJ2143. 
The operating stability of the 4522 is dependent on 
the magnitude of the average anode current. 
The use of an average anode current well below the 
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4522 
the maximum rated value of 500 microamperes is re-
commended when stability of operation is important. 
When maximum stability is required, the average anode 
current should not exceed 0.1 microampere. 

Magnetic shielding of the tube is generally required. 
Magnetic shielding materials are available from manu-
facturers such as the Magnetic Shield Division, Per-
fection Mica Company, 1322 North Elston, Chicago 22, 
Illinois. The curves under Typical Voltage-Divider 
arrangements show the effect of magnetic fields on 
anode current under the conditions indicated. With in-
crease in voltage between anode and cathode, the eff-
ect of a given magnetic field will cause less decrease 
in anode current. 
The high voltages at which the tube is operated are 
very dangerous. Care should be taken in the design 
of apparatus to prevent personnel from coming in con-
tact with these high voltages. Precautions should in-
clude the enclosure of high-voltage terminals and the 
use of interlock switches to break the primary circuit 
of the hid-voltage power supply when access to the 
apparatur is required. 

Accompanying typical voltage-divider arrangements are 
recommended for use with the 4522. The choice of re-
sistance values for the voltage-divider string is usu-
ally a compromise. If low values of resistance per 
stage are utilized, the power drawn from the supply 
and the required wattage rating of the resistors in-
crease. Phototube moice may .also increase, dui to 
heating, if the divider metwork is mounted near the 
tube. The use of high values of resistance per stage 
may cause deviation from linearity if the voltage-divid-
er current is not maintained at a value of at least 10 
times that of the maximum average anode current and 
may limit anode current response to pulsed light. 

The supply voltage may be applied in 500-volt steps 
up to 2000 volts, and 200-volt steps from 2000 to 3000 
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volts and with no less than 1 minute between each 
step. 

OPERATING VOLTAGES 
Table I shows thttee electrode voltage distributions 
recommended for the 4522. 
Voltage Distribution A is used to measure the tube 
performance values listed under Characteristic Range 
Values and is suggested for general purpose appli_ 

cations. 

Voltage Distribution B is recommended where high 
dynode-No.l gain is important, such as in low light 
level and' scintillation counting applications. Voltage 
Distribution B maintains the cathode-to-dynode-No.l 

voltage at 660 volts; it is especially useful when the 
supply voltage is adjusted over a wide range to achieve 

large changes in anode sensitivity. A suggested cir-
cuit -using voltage distribution B is shown under 
Typical Circuit Arrangement, for Scintillation-Count-
ing Applications. 

Voltage Distribution C is recommended for high peak-
pulse current applications. 

TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 
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4522 

TABLE I 

Voltage Distribution 

Between the 
following 

Electrodes: 

Cathode (K), 
Dynode (Dy), 
and Anode (P) 

A B~ C 

5.9% of K -P 
Voltage (E) 

Multiplied by: 

6.9% of Dyl-P 
Voltage (E) 

Multiplied by: 

3.85% of K -P 
Voltage (E) 

Multiplied by: 

K - Dyl 
Dyl -Dy2 
Dy2 -Dy3 
Dy3 -Dy4 
Dy4 -Dy5 

3 
1 
1 
1 
1 

♦ 
1 

1.5 
1 
1 

6 
1 

1.5 
1 
1 

Dy5 -Dy6 
Dy6 - Dy7 
Dy7 - Dy8 
Dy8 -Dy9 
Dy9 - Dy10 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Dy10 - Dyll 
Dy 11 - Dy 12 
Dyl2 - Dyl3 
Dy13 - Dy14 
Dy 14 - P 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1.5 
2 
4 
2 

Dyl-P 
K - P 

— 
17 

14.5 
— 

—
26 

Focusing electrodes is connected to Dynode-No.l voltage. 

~ Use distribution B for optimum pulse-height resolution 
performance. See Operating Voltages. 

• Cathode-to-Dynode-No.l Voltage maintained at 660 volts. 

~ Focusing electrode may be connected to arm of potenti-
ometer between cathode and dynode No.l; the focusing-
electrode voltage is varied to give maximum anode 

current. 
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4522 I 
TYPICAL CIRCUIT ARRANGEMENT FOR FAST PULSE 
RESPONSE AND HIGH PEAK CURRENT APPLICATIONS 
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4522 
PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENTS 
FOR SCINTILLAtION COUNTING APPLICATIONS 

C1: 0.05 µF, 20%, 500 V do Ceramic-Disc Type 
C2: 0.02 µF, 20%, 500 V do Ceramic-Disc Type 
Cg: 0.01 µF, 20%, 500 V do Ceramic-Disc Type 
C4: 0.005 µF, 20%, 500 V do Ceramic-Disc Type 

C5 & C6: 0.0047 µF, 20%, 6000 V do Ceramic-Disc Type 

R1 through R12: 51 KS2, 5% 1W 
R18: 75 KS2, 5% 1W 
R14: 51 KS~, 5% 1W 
R15:' 100 K4, 5% 1/2W 
Z: (2)-150 V, 1W zener diodes, or equivalent 

(2)-180 V, 1W zener diodes, or equivalent 

Note: The value of the load elements, RL and CL, depend on 
the application: 

RLCL = 10 microseconds for most applications 

PARTS LIST FOR TYPICAL CIRCUIt ARRANGEMENT 

FOR FAST PULSE RESPONSE AND HIGH PEAK 

CURRENT APPLICATIONS 

Fast Pulse Response Applications; to 3000V 
C1: 0.005 µF, Ceramic Disc, 500 V 
C2: 0.01 µF, Ceramic Diac, 500 V 
C3: 0.02 µF, Ceramic Disc, 500 V 
C4: 0.05 µF, Ceramic Disc, 500 V 
R1: 300 KS2 (3-100 KS2, 5%, 1/2 W in series) 

R2 through R15: 100 K52, 5%, 1/2 W 

High Peak Current Applications, to 3500V 

C1: 0.005 µF, Ceramie Disc, 500 V 
C2: 0.01 µF, Ceramic Disc, 500 V 
C3: 0.02 µF, Ceramic Disc, 1000 V 
C4: 0.05 µF, Ceramic Disc, 500 V 
R1: 168 I{~ (3-56 I{~. 5%, 2 W, in aeries) 

R2, R4 through R11: 27 KS2, 5%, 1 W 
R3, R12: 39 K52, 5%, 2 W 

R13• R15: 54 K4 (2-27 KS2, 5%, 1 W, in series) 
R14: 108 K52 (4-27 K4, 5%, 1 W, in series) 

Note: Leads to all capacitors should be as short as possi-
ble to minimize. inductance effects. Location and 
spacing of capacitors is critical and may require 
adjustment for optimum results. 
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4522 
TYPICAL CIRCUIT ARRANGEMENT FOR FAST PULSE 

RESPONSE AND HIGH PEAK CURRENT APPLICATIONS 
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4522 
DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

4.5 MIN. DIA. ~ 
(114.3 ) 

PHOTOCATHODE 

5.06 a .02 
(128.52 x.51) 

5.25 MAX. DIA. 
(133.41 

11.25 ~ 0.15 
1285.8 ~ 3.8) 

0.862 
(21.91 

SEE DETAIL 
OF BASE 

12 MAX. 
(305) 

Note: ez~s-zas9ai 

Care must be taken in mounting the tube so that the 
tube envelope is not subjected to excessive pressure 
which could strip the glass-to-metal seals. In no case 
should mounting supports be used in the shaded areas. 

BASING DIAGRAM (Bottom View) 
K IC 

~n5-iasew 

U U~JU LJ 

Electronic 
Components 

DATA 6 
12-68 



4522 
Pin No. 1: Internally 

connected —Do not use. 
Pin No. 2: Internally 

connected— Do not use. 

Pin No. 3: Dynode No.l 

Pin No. 4: Dynode No.3 
Pin No. 5: Dynode No.5 
Pin No. 6: Dynode No.7 
Pin No. 7: Dynode No.9 
Pin No. 8: Dynode No l l 
Pin No. 9: Dynode No. l3 
Pin No.10: Anode 
Pin Noll: Dynode No. 14 

DETAIL OF BASE 

Pin No.12: Dynode No. 12 
Pin No.13: Dynode No. 10 
Pin No.14: Dynode No.8 
Yin No. 15: Dynode No.6 
Pin No. 16: Dynode No.4 
.Pin No.17: Dynode No.2 
Pin No.18: Internally connected—

Do not use. 
Pin No. 19: Internally connected—

Do not use. 
Pin No.20: Focusing Electrode 
Pin No.21: Photocathode and 
Tube Envelope 

2.10 MAx. DIA. (53.3) 

(16 51MAX. 

j -- - - - ~ 

.025 R (.64) 

16.4° 

16.4° 

16.4 ° 

16.4° 

16.4° 

PLASTIC 
SPACER 

-16.4° 

16.4° 

LJ U~U LJ 

Electronic 
Components 

32 B° 

35 3.03 
(8.89 ± 76 ) 

i

.064 3.004 
(1.626±. 102) DIA. 

~(76)MAX. DIA. 

16.4° 

16.4° 

16.4 ° 

16.4° 

16.4° 

16.4° 

164° 

16 4° 
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4522 
TYPICAL TIME RESOLUTION CHARACTERISTICS 
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4522 
SENSITIVITY AND CURRENT 
AMPLIFICATION CHARACTERISTICS 
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e 1010
6 

4 

2 

109
s 

6 

4 

2 

106
e 

6 

4 O 
F 
Q 
U 

2 ~ 
J 
a 

IOY a 
e ~ 
6 yZj 

2 
4 ¢¢

U 

2 

106
e 
6 

4 

2 

105
6 
6 

4 

2 

104

1000 1500 2000 2500 3000 

SUPPLY VOLTAGE (E) — VOLTS 

92LM-2466R1 

LJ U~U LJ 

Electronic 
Components 

DATA 7 



4522 
TYPICAL EADCI AND ANODE DARK 
CURRENT CHARACTERISTICS 

VOLTAGE DISTRIBUTION A ,TABLE I 

2 4 68 2 4 6B 2 4 66 2 4 6B 
10 102 103 104 IOs

LUMINOUS SENSITIVITY—AMPERES/LUMEN 

14100 1600 1100 2000 2200 241 
SUPPLY VOLTAGE (E) —VOLTS 

271 0 

92LM-2467RI 
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4522 
TYPICAL DARK PULSE SPECTRUM 
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VOLTAGE DISTRIBUTION B, TABLE I . 
SUPPLY VOLTAGE IE)= 2500 VOLTS. 
DASHED PORTION INDICATES LOCATION 

OF SINGLE PHOTOELECTRON PEAK AND 
IS NORMALIZED TO COINCIDE WITH THE 
DARK PULSE SINGLE PHOTOELECTRON 
PEAK. 

THIS CURVE WAS MEASURED WITH A LOW 
INTENSITY LIGHT SOURCE TO INSURE 
LOW PROBABILITY OF COINCIDENT 
PHOTOELECTRON EMISSION. DARK 
PULSES WERE SUBTRACTED, 

SOLID -LINE PORTION INDICATES DARK-
PULSE SPECTRUM. 

TUBE TEMPERATURE = 22°C 
ONE -PHOTOELECTRON PULSE HEIGHT = 
4 COUNTING CHANNELS. 

INTEGRATING TIME CONSTANT = IOpg 
(R=IOKII C= 1000 pF ) 

~ 
~ 

~ 

. 

32 

i~= 3.0 x 104 COUNTS/MIN. 

I PHOTOELECTRON 

I 

32 

= 2.2 x 10 3 COUNTS/MIN. 

4 PHOTOELECTRONS 

I 2 3 4 5 6 7 8 9 10 I I 12 13 

DARK -PULSE HEIGHT -PHOTOELECTRONS 
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4522 
TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

DISTRIBUTION A, TABLE 
CURVE. 

I :SUPPLY VOLTAGE 
PHOTOCATHODE 
ORIENTED IN MAGNETIC 

(E) AS SHOWN ON 
IS FULLY ILLUMINATED. 

FIELD AS SHOWN 

POSITIVE VALUE OF H IN 
DIRECTION SHOWN 

(I)~~ ~ (2) ~ 
OR(3)_r
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4522 

TYPICAL ANODE CHARACTERISTICS 

VOLTAGE DISTRIBUTION A ,TABLE I 
SUPPLY VOLTAGE(E1= 2000 VOLTS 

~o 
x 

m 
~0 0 
x x 
Q N 

o

x 

8 
N 

0 

a 

0 
0 
a 

0 
N 
M 

8 
M 

O 
N 

O 

8 

N 

O 

A
N

O
D

E
 
7
0
 

D
Y

N
O

D
E

 N
o.

 1
4 

V
O

LT
A

G
E

 —
V

O
L

T
S

 

350 300 250 200 150 100 50 0 

ANODE CURRENT — MICROAMPERES 
92LM -24~3R~ 

LJ U~U LJ 

Electronic 
Components 

DATA 9 



4523, 4524, 4525 

Photomultiplier Tubes 
2-INCH DIAMETER-4523 
3-INCH DIAMETER-4524 
5-INCH DIAMETER-4525 

10-STAGE, HEAD-ON TYPE BIALKALI PHOTOCATHODE OF 
VENETIAN-BLIND DYNODE STRUCTURE HIGH QUANTUM EFFICIENCY 

For Use in Scintillation Counters for the Detection and 
Measurement of Nuclear Radiation 

GENERAL 

Spectral Response   See Typical Spectral Response 
Characteristics 

Wavelength of Maximum Response  4000 ± 500 angstroms 
Cathode, Semitransparent Cs-K-Sb (Bialkal i) 

Shape  Flat, Circular 
Minimum area: 

4523 2  20 sq in 
4524 5  27 sq in 
4525  15.1 sq in 

Minimum diameter: 
4523  1.68 in 
4524  2.59 in 
4525  4.38 in 

Window  Corninga No.0080, or equivalent 
Shape   Plano-Plano 
Index of refraction at 4360 angstroms   1.523 

Dynodes 
Substrate   Cu-Be 
Secondary-emitting surface Be-0 
Structure  Venetian-Bl ind 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No. 10   7 pF 
Anode to all other electrodes 8  5 pF 

Maximum Overall Length 
4523  5.81 in 
4524  6.31 in 
4525  7.69 in 

Seated Length 
4523  4.87 ± 0. 19 i n 
4524  5.38 ± 0. 18 i n 
4525  6.75 ± 0. 19 i n 

Maximum Diameter 
4523  2.31 in 
4524  3.06 in 
4525  5.31 in 

Envelope 
4523  T16 
4524  J24 
4525  J42 

Socket  Cinchb No.3Ml4, or equivalent 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4523, 4524, 4525 

Magnetic Shield 
4523 JANc Part No.S-2004, or equivalent 
4524  Millend Part No.80803J, or equivalent 
4525  Millend Part No.80805M, or equivalent ~,,,r 

Operating Position   Any 

Weight (Approx.) 
4523  ~ °Z 
4524  9 oz 

4525  I lb 7 oz 

Base Medium-Shell Diheptal 14-Pin 
(JEDEC Group 5, No. 814-38) 

TERMINAL DIAGRAM (Bottom View) 

P i n 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 Connection—

Do Not Use 
Pin 13 - Focusing Electrode 
Pin 14 -Photocathode 

DY7 DYa 
DY6 O O DYg 

DY5 — O ~~~O  DY10 

DYq 

DY3 

DYz G 

P 

C ~DO NOT 
uS E~ 

DYI K 
DIRECTION Of RADIATION 

INTO END OF BULB 

14AA 

Unless indicated otherwise, the following ratings 
and characteristic range va toes apply to all types 

ABSOLUTE-MAXIMUM RATINGS 

\~ 

DC Supply Voltage 
Between anode and cathode  2500 V 
Between anode and dynode No. 10 300 V 
Between consecutive dynodes  
Between dynode No.1 and cathode  

300 
600 

V 
V 

`.i' 
Between focusing electrode and cathode. 600 V 

Average Anode Currents 0.5 mA 
Ambient-Temperature Rangef -100 to +85 °C 

~,/ 

oaTn I RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

CHARACTERISTIC RANGE VALUES 

Under conditions with do supply voltage (EI ac ro5s a voltage divider 
providing I/6 of E between cathode and dynode No. I, 1/12 of E for each 
succeeding dynode stage, and 1/12 of E between dynode No. 10 and anode, 
except as noted. Focusing~lectrode voltage is adjusted to that value 
between 50 and 100 per cent of dynode-No. l potential IRefe rred to 
cathode) which provides maximum anode current. 

With E = 1500 volts except as noted 

Min Typ Maz 

Sensitivity 
Radiant9 at 4000 
angstroms  3.2x104 A/W 

Cathode radianth 
at 4000 angstroms: 
4523, 4524  0.071 A/W 
4525  0.08 - A/W 

Luminous: 
With tungsten l ight 
sources  10 27 100 A/lm 

With blue l ight sourcek 1.5x10"5 4x10'5 1.5x10-4 A 
Cathode luminous: 

With tungsten l ight 
sourcem 
4523, 4524  6x10-5 A/lm 
4525  6.7x10'5 - A/lm 

With blue l ight source" 

4523, 4524  7x10-10 9x10
-9 

A 

4525  7x10-10 1x10-10 A 
Quantum efficiency at 
4000 angstroms: 

4523, 4524  22 - 
4525  25 

Current Amplification 
4523, 4524  4.5x105
4525  4x105 -

Anode Dark Currentp 
4523  5x10-10 3x10"9 A 
4524  1x10-9 3x10

-9 A 

4525  1.5x10-9 4x10-9 A 
Equivalent Anode-Dark-
Current Input 

4523  - 3.Sx10-1 1 q lm 
- 3.2x10-14 _ y/ 

7.7x10 -1 1Q lm 
4524  - 6.5x10'14r W 

I.Ix10-loo lm 
4525  9.3x10'14 - W 

Dark-Pulse Spectrum$  See Typical Dark-Pulse Spectrum 

Pulse Height Resolution$+{. - 7.5 - ~ 

O RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

Min Typ Max 

Mean Gain Deviations, u 

With count rate change `~ 
of 10,000 to 1,000 Hzv I q 
For period of 16 hours at 
a count rate of 10,000 Hz" 

Anode Pulse Rise Timex 

4523  1.2x10-8 s 
4524  1.4x10-8 - s 
4525  1.8x10-8 s 

Electron Transit Timey 
4523  5.9x10"8 s 
4524  6.5x10-8 s 
4525  - I.Ix10-~ s 

a Made by Corning Glass Works, Corning, New York. 
b Made by Cinch Manufacturing Company, 1'026 South Homan Avenue, Chic ego 24, 
Illinois. 

a Mede by JAN Hardware Ma nufaccuring Corp., 38-01, Que ens Blvd., Long 
Island Ci cy 1, N.Y. 

d Made by James Millen Manufacturing Company, 150 Exchange Screec, 
Malden 46, Mass. 

e Averaged over any in cereal of 30 se conch m m m. 
f Tube operation ac or below ro m temper aturexr ecommende d. 
9 This elu alt Mated from°the cypic al luminous sensicivi ty racing 

in gva co v rsion factor of 1190 lumens per watt. 
h This value nis calculated from the tpp pit al ach ode luminous sensicivi icy 

racing using a co n factor of 1190 lumens per wet c. 

J These values are calculated es shown below: 

Anode Current (with blue light source )(A) 
Luminous Sensitiv icy (A/lm) -  

0.15 x Light Flux of 1 x 10-5 (lm) 

The value of 0.15 is the a age value of the ratio of the anode cur-
enc measured under the c v di ci ons specified in footnote (k) co the 
node c ant measured under the same conditions but with the blue 

f ilc er r vied. 

k Under the following ondi cions: Light i ci dent on the cachade is trans-
mitced through a blue filter (CorningnC. S. No. S-58, polished co 1/2 
s cock chic kness — Man ufaccured by the Corning Glass Works, Corning, 
New York) from a tungsten-filament lemo ope raced ata color camperas ure 
of 2870°K. The value of lr ghc flux inc idenc on the filter is 10 mrcro-
lum ns, 

m This value is calculated as shown below: 
Cathode Curre nc (with blue 
light aource)(A) 

Cathode Luminous Sen sicivicy (A/Im) -
0.15 x Light Flvx of 1 x 30-4(lm) 

The value of 0.15 is the a rage value of the ratio of the cathode c -
enc m red under the con di cions specified in footnote (n) co the 

c ach ode ac enc measured under the same conditions tut wi ch the blue 
f ilcer removed. 

° Under the following condi cions: Light i c'dent on the chode is crans-
micced through a blue filter (Corning C.S. No. s-58, ppolished co 1/2 
cock chic kness — Manuf secured by the Corning Glass W rks, Corning, 

New York)from a tungsten-filament lempr ope rated t acolor camVeret ure 
of 2870°K. The value of light flux i c dent on the filter is 1 x 10-4 
lumen end 300 volts are applied between cathode end all ocher elec erodes 

nnecced as anode. 
p 
Ac 

a cabs cen,pe acute of 22°C. Li ghc raci dent the cathode i traaa-
icced through a blue filter (Co~aiag C.S. No~S-58, polished to 1/2 
stock chickne ss ). The light flux i ci dent on the filter is 10 m -
lumens. The supply v Icage E is adj usced co obtain en node rrr enc 
of 20 m amperes. Sensrcivr cy of these types under tAeae conditions 

apprr macely yu'va lent co 13 es per lumen. Dark current as 
measuredxwich no lrght rnci dent onacpercube. 
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q 
r 

s 

t 

u 

v 

w 

x 

Y 

Wi ch supply vol cage E edj usced co give an equivalent luminous sensici vicy 
of 13 amperes per lumen. 

Ac 4000 angstroms. This v lue i alt ulaced from the EADCI value in 
lumens using a cony ron factor of 1190 lumens per watt. 

Wi ch the following voltage distribution: 3/13 of E between cathode and 
dynode No. 1, 1/13 f E for ach ucc ee ding dynode stage, end I/13 of 
E between dynode No.10 nd anode. Focusing-electrode oltege i 
adj usced to chat slue between 50 nd 100 per cent of dynode-No.l 
p acenciel (referred co cathode) which provides max imam anode c went. 

Pulse hei ghc re oluci on i defined a the quotient of the full width 
of the phot opeak at half height by the pulse her ghc at maxim ounc 
r to under the following condition s: The 662 keV photon from ao i oc ope 
of cesium having an atomic m ss of 137 (Cs137) d a cylindrical 2 inch 
x 2 inch (for 4523) 3 inch z 3 inch (for 4524 or 4525) chellium-
eccivated dium-i orfidp incilletor [NeI(T1 )-type 8D8 (for 4523), 
12D12 (for 4524 or 4525 )1 a used. This scin cilletor i manufac cured 
by the Harshew Chemical Corppora cion, 1945 East 97 Streets Cleveland 6, 
Ohi d i rated by~che manuf ac curer es having a s loci on epability 
of 7. SR. The Cs 33 ource in direct c ntact with the metal end f 
the ac incillat or. The faceplate end f the crystal is c up led co the 
t ypea by a Pling fluid such a Dow Corning Corp. Type DC200 
(vrsc osity of 10o ten crpoise) — Manufec cured by the Dow Corning Corp., 
Midland, Michigan, o aqua valen c, 

Mean Gain Deviaci on is defined es follows: 

r ~ I  
IP—Pii .100 MGD = ' 
n p 

where p = ea pulse hei ghc 
a ch rpi =mp ulse height c the ' eading 

= total number of readings 

Under she following ndi dons: The sc in cilletor and Cs137 radiaci on 
e of (U a e employed. The redi scion sou eis initially centered 

nuche major a of the cube end the incillecor, ac a point pro-
viding a pulse 

xr 
ant re ce of 10,000 Hz. The pulse hei ghc of the photo-

peek rs measured under this con dician. Next, the radia cion s 
ved apidly, n approximately 30 conds, to a new positionothec is 

equivalent co a ant rate of 1,000 Hz. The new posi cion is also cen-
tered rn the major of the tube. The pulse herghc under this 
onditi on is mea sured 

xr 
Mean gain deviation is defined as shown in (u ). 

Under the ame ndi ti ons a hown in (v) except the cube i peraced 
for a period of I/2 hour wi ch sthe radiation source located etsthe point 
providing a pulse count race oC 10,000 Hz. Following this time in~er-
val, the pulse height sampled t chic coo c race ac 1-hour incer-
shownfor (u )period of 16 hours. Mean gain deviation is defined as 

Measured between 10 per cent and 90 per cent f m node-pulse 
height. Thi nod -pu is a time s pa ily e afuncci oa of transit 
time v acioa end r ed nder on dirti ons with the rncidenc 
light fulrly illumi oaring rhea photoc ach ode. 

The elec Cron transit time is the time interval be cween the a val of 
a delta Func ci on light pulse ac the entrance window of the rcube and 
the time at which the output pulse ec the anode cermi nal r aches peak 
a mp licude. The transit came r red under condici ons with the 
r ncident li ghc fully illuminating mt he photocathode. 

OPERATING CONSIDERATIONS 

The base pins of these types fit a diheptal 14-contact 
o ckec, such as Cincl~ No. 3M14, equivalent. The socket 

should be made of high-grade, low-leakage material, and should 
be installed so that incident light falls on the face end of 
the tube. 

The operating stability of these types are dependent on 
the magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 0.5 milli-
ampere is recommended when stability of operation is important. 
When stability is of prime importance, the use of an average 

anode current of 1 microampere or less, commensurate with 
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satisfactory output signal, is recommended. 

Electrostatic and magnetic shielding of these types ma. 
be required in some applications. When a shield is used, it 
must be at cathode potential. 

The high voltages at which these types are 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 switches 
to break the primary circuit of the high-voltage power supply 
when access to the apparatus is required. 

Accompanying Typical Voltage-Divtider Arrangements are 
recommended for use with these types. Recommended resistance 
values for the voltage dividers range from 10,000 ohms per 
stage to 1,000,000 ohms per stage. The choice of resist-
ance values for any voltage-divider network is usually a 
compromise. If low values of resistance per stage are utilized, 
the power drawn from the regulated power supply and the re-
quired wattage rating of the resistors increase. Phototube 
noise may also increase due to heating if the divider network 
is mounted near the photocathode. The use of resistance values 

near 1 megohm per stage may cause deviation from linearity 

if the voltage-divider current is not maintained at a value 
of at least 10 times that of the maximum value of anode cur-
rent, and may limit anode-current response to pulsed light. 
The latter effect may be reduced by connecting capacitors 
between the tube socket terminals for dynodes No.7 and No. B, 
dynodes No.B and No. 9, dynodes No.9 and No.10, end between 
dynode No. 10 and anode return. In addition to nonlinearity 
and pulse-limiting effects, the use of resistance values ex-
ceeding 1 megohm per stage make these types more susceptible 
to leakage effects between terminals with possible resulting 
deviation in interstage voltage leading to a loss of current 
amplification. 
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4523, 4524, 4525 

TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 
FOR GENERAL PHOTOMETRIC APPLICATIONS 

'~" 4523 4524 4525 

"✓~. 

/"'*. 

^\ 

^'~~ 

t 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE I) 
_~ 

•• I 

R2

R3 

R4

R5 

6 

R7

ANODE RETURN 

DYNODE No. 10 

b 
LOAD 

CONNECTION 

DY No.9 

DY No. B 

DY No. 7 

DY No.6 

6 
DY No. 5 

DY No.4 a 

RB

Ry 

RIO 

RII R 

R12 

DY No.i 

DY Na.2 

DY No. I 

FOCUSING ELECTRODE 

7 B 

PHOTOCATHODE 

Rl through R12: 470,000 ohms, 1/2 watt 

R13: 5 megohms, 1/2 watt, adjustable 

9 
IO 

NODE 

PHOTO-
MULTIPLIER 
TUBE 

92LM-1611 

Note I: Adjustable between approximately 800 and 2500 
volts dc. 

Note 2: Component values are dependent upon nature of 
application and output sign xl desired. 
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4523, 4524, 4525 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR SCINTILLATION COUNTER APPLICATIONS 

4523 4524 4525 

R14 
1 T 

ANODE RETURN 
1N~ 

DYNODE No. 10 

I( 
C5 

R2 C2 
DY No.9 

R} C} 
R15 

DY Na.B 

R4

t R5

DY No.1 

TO 
REGULATED 
DC POWER 
SUPPLY 

R 

DY No.6 

2 
a 

9 
0 

6 
DY No.S 3 

DY No.4 (SEE NOTE I) RT
DE 

OUTPUT ~~ 

_~ 
O 

RB
DY No.3 

Ry 
~ ~ 

i] PHOTO-
DY No.2 MULTIPLIER 

TUBE 
RIO DY No. l 

RII R13 FOCUSING ELECTRODE 

R12 
PHOTOCATHODE 

92LM-1612 

Cl: 0.05 µF, 500 volts (dc working) 
C2: 0.02 µF, 500 volts (dc working) 
C3: 0.01 µF, 500 volts (dc working) 
C4: 0.005 u.F, 500 volts (dc working) 
CS and C6: 0.005 µF, 3000 volts (dc working) 
R1 through R10: 470,000 ohms, 1/2 watt 

R11 and R12: 750,000 ohms, 1/2 watt 

R13: S megohms, 1/2 watt, adjustable 

R14: 1 megohm, 1/2 watt 

R15: 100,000 ohms, 1/2 watt 

Note I: Adjustable between approximately 800 and 2500 

volts dc. 

Note 2: Capacitors C1 through CS should be connected at 

tube socket for optimum high-frequency performance. 

N oie 3: Component values a e dependent upon nature of 

application and output signal desired. 

1.r 

~~ 
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DIMENSIONAL OUTLINE 

4523 

FACEPLATE—
(SEE NOTE) 

PHOTOCATHODE—

BASE 
JEDEC GROUP 5, 

NaBl6-3B 

~- 2.00 ±.08 -i 
DIA. 

_ - 1.68 MIN. 
II -̀  DIA. 

T 16 
BULB 

f 2.31 MAX, —r 
DIA. 92C5-11232RI 

l 

4.87 
t.19 

5.81 
MAX. 

DIMENSIONS IN INCNES 

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. 

k ote: Within 1.68-inch diameter, deviation from flat-

ness of external surface of faceplate will not exceed 

0.100 inch from peak to valley. 
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DIMENSIONAL OUTLINE 

4524 

FACEPLATE—
(SEE NOTE) 

19 
f .1 

I 
C 1.09 

J 24 
BULB 

BASE 
JEDEC GROUP 5 

No. 814- 38 

3.00 ±.06 
DIA. 

2.59 MIN. 
DIA. 

2.31 MAX. 
DIA. 

DIMENSIONS IN INCHES 

—PHOTOCATHODE 

D 

5.38 
f.18 

6.31 
MAX. 

92CM-110 BOR2 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected et the center of 
bottom of the base. 

Note: Within 2.59-inch diameter, deviation from flat-
ness of external surface of faceplate will not exceed 
0.010 inch from peak to valley. 

~' 

`./' 

~~ 
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DIMENSIONAL OUTLINE 
4525 

h  5.25 3.06 DIA.  .I 
PFM)TO-
CATHODE 

3.50 
±. 9 

C 

1 .97 

J42 BULB 

2.00 3.06 DIA. 

BASE 
JEDEC No. 814-38 

2.31 MAX. 
DIA. ~ 

DIMENSIONS IN INCHES 

6.75 
3.19 

7.69 
MAX. 

92C M-I 1146R2 

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-inch diameter, deviation from flat-
ness of external surface of faceplate will not exceed 
0.010 inch from peak to valley. 
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4523, 4524, 4525 

Typical Time Resolution Characteristics 
4523 

DYNODE No. I-TO-CATHODE VOLTS = I/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. I POTENTIAL 
(REFERRED TO CATHODEI WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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TRANSIT TIIE 

RISE TIME 

Bb0 1000 1500 2000 

~' 

~' 

2500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92C5-12309 

Typical Time Resolution Characteristics 
4524 

DYNODE NO. I-TO-CATHODE VOLTS=I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS=1/12 E 
ANODE -TO-DYNODE N0. 10 VOLTS=1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE N0. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MA%IMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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Typical Time Resolution Characteristics 
4525 

DYNODE No.I-TO -CATHODE VOLTS=I/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS=I/12 E 
ANODE -TO-DYNODE No.10 VOLTS =I/12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE-

TWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

•••• TRANSIT TI■■■■■•••,••,

T
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~~~. RISE TIME ..,,,,,,"' 

.,,,■■■...,,,,,,1,1 

eoo loo0 1500 2000 2soc 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92CS-12313 

Typical Characteristic of Output Current 
as a Function of Dynode-No.S Volts 

4523 4524 4525 

R
E

LA
T

IV
E

 
A

N
O

D
E

 C
U

R
R

E
N

T 
=

 
o

Z
T

o
o

 

0
 

o
n
^
m
p
o
m
r
z
 

—
 

v 
a
 

m
m

0
 

a 
m

 0
 

O
C

m
m

 C
p

~
1

0
 No. I-TO

PER SUCCEEDING 

-TO-DYNODE 
-ELECTRODE 

IS AT 

-CATHODE 

No. 10 

50 AND 100 
TO CATHODE) 

GROUND 

VOLTS= 
DYNODE 

VOLTS 
VOLTAGE 

PER 

POTENTIAL. 

200 
STAGE 

= 100 
IS ADJUSTED 

CENT OF 
WHICH PROVIDES 

EXCEPT 

DYNODE 

FOR 

TO THAT 
No. l 

MAXIMUM 

DYNODE-No.S 

VALUE 
POTENTIAL 

ANODE 

-800 -700 -600 -500 

DYNODE No.S VOLTS (REFERRED TO ANODE) 
92CS-1107BR1 

—400 
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4523, 4524, 4525 

Sensitivity and Current 
Amplification Characteristics 

4523 4524 
DYNODE NO. I-TO-CATHODE VOLTS•I/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS = I / 12 E 
ANODE-TO-DYNODE N0. 10 VOLTS = 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-N0. I POTENTIAL 
(REFERRED TO CATHODE WHICH PROVIDES MAXIMUM ANODE 
CURRENT 
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4523, 4524, 4525 
Sensitivity and Current 

Amplification Characteristics 
4525 

DYNODE NO. I-TO-CATHODE VOLTS= I/6E 
EACH SUCCEEDING DYNODE STAGE VOLTS• 1/12 E 
ANODE-TO-DYNODE N0. 10 VOLTS= 1/12E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED Tp 7H.4T VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE N0. 1 POTENTIAL 
REFERRED TO CATHODE) WHICH PROVIDES MA%IMUM ANODE 
CURRENT. 
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4523, 4524, 4525 

Typical Anode Characteristics 
4523 4524 4525 

DYNODE N0. 1-TO-CATHODE VOLTS=250 
EACH SUCCEEDING DYNODE-STAGE VOLTS=125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-N0. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870"K. 
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4523, 4524, 4525 
Typical EADCI and Anode Dark 

Current Characteristics 
4523 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) 

DYNODE N0. I-TO-CATHODE VOLTS = I/6 E 
EACH SUCCEEDING DYNODE —STAGE VOLTS= 1/12 E 
ANODE -TO-DYNODE N0. 10 VOLTS = I /12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE N0. 1 POTENTIAL 
(REFERRED TO CATHODEI WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE=22"C. 
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4523, 4524, 4525 

Typical EADCI and Anode Dark 
Current Characteristics 

4524 

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 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-N0. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870°K. 
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4523, 4524, 4525 
Typical EADCI and Anode Dark 

Current Characteristics 
4 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) 

DYNODE N0. I -TO-CATHODE VOLTS • I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS•)/12E 
ANODE -TO-DYNODE NO. IO VOLTS=I/12E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MA%)MUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE=22° C. 
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4523, 4524, 4525 

Typical Dark -Pulse Spectrum 
4523 

CATHODE-TO-DYNODE
EACH SUCCEEDING DYNODE
ANODE-TO-CATHODE 
FOCUSING-ELECTRODE 

BETWEEN 50 AND 
(REFERRED TO CATHODEI 
CURRENT. 

DASHED PORTION INDICATES 
RON PEAK. THIS PORTION 
PHOTOCATHODE FULLY 
LAMP OPEgR7AgTED AT 

SOELID-LINE PAORTION 
TUBE TEMPERATURE•22•C. 
ONE PHOTOELECTRON 
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4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
4524 

CATHODE-TO-DYNODE- N0. 1 VOLTS•430 
EACH SUCCEEDING DYNODE-STAGE VOLTS=142 
ANODE-TO-CATHODE VOLTS=1950 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-N0. 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELEC-
TRON PEAK. THIS PORTION OF CURVE WAS OBTAINED WITH 
PHOTOCATHODE FULLY ILLUMINATED BY ATUNGSTEN-FILAMENT 
LAMP OPERATED AT A LOW COLOR TEMPERATURE. DARK PULSES 
WERE SUBTRACTED. 
SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE=22•C 
ONE-PHOTOELECTRON PULSE HEIGHT• B COUNTING CHANNELS. 
INTEGRATING TIME CONSTANT= 10 N s, (RL= 100 kA, C• IOOpF), 
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4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
4525 

CATHODE-TO-DYNODE-N0.I VOLTS=430 
EACH SUCCEEDING DYNODE -STAGE VOLTS=142 
ANODE-TO~-CATHODE VOLTS=1850 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-N0. 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 
PEAK. THIS PORTION OF CURVE WAS OBTAINED WITH PHOTOCATHODE 
FULLY ILLUMINATED BYATUNGSTEN-FILAMENT LAMP OPERATED AT 
A LOW COLOR TEMPERATURE. DARK PULSES WERE SUBTRACTED. 
SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE=22°C 
ONE-PHOTOELECTRON PULSE HEIGHT=B COUNT NG CHANNELS. 
INTEGRATING TIME CONSTANT= ION s, (R~ 100 kn,C=IOOpF). 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4523 

DYNODE No. I-TO-CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS =125 
ANODE-TO-DYNODE No. 1O VOLTS = I25 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND tO0 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. 

MAGNET C FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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Typical Effect of Magnetic Field 
on Anode Current 

4523 

20 

DYNODE No. I-TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS = 125 
ANODE-TO-DYNODE No.1O VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN SO 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. 

MAGNET C FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 ' 

Typical Effect of Magnetic Field 
on Anode Current 

4524 

DYNODE No.I-TO-CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS=150 
ANODE-70-DYNODE No.10 VOLTS=150 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. F00T FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 
Typical Effect of Magnetic Field 

on Anode Current 
4524 

r 

DYNODE No.I—TO—CATHODE VOLTS•AS INgCATEO 
EACH SUCCEEDING DYNOOE—STAGE VOLTS•12S 
ANODE—TO—DYNODE No.10 VOLTS•12S 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN SO AND 100 PER CENT OF DVNOOE No.l POTENTIAL 
(REFERRED TO CATHOOEI WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC f1ELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4525 

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.l 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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Typical Effect of Magnetic Field 
on Anode Current 

4525 
DYNODE No.I—TO—CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE —STAGE VOLTS=125 
ANODE —TO—DYNODE No.lO VOLTS = 125 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.l 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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4523, 4524, 4525 

Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Indicated Filter 

`^ 4523 4524 4525 

/~, 
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SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.S-5B POLISHED TO I/2 
STOCK THICKNESS). 
MA%IMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 
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4523, 4524, 4525 

Typical Spectral Response Characteristics 
4523 4524 
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4523, 4524, 4525 
Typical Spectral Response Characteristics 

4525 
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4526 
Photomultiplier Tube 

10-Stage Dormer-Window Type Having Multialkali 
Photocathode Deposited on a Reflective Substrate 

■ Detects Low-Level Light Signals in Presence of Relatively 
High Background Illumination 

■Highly Suitable for Star-Tracking and Laser Detection 
Systems to Approximately 8000 Angstroms 

Gem•ral Data 
Spectral Response  See Fig.l 
Wavelength of Maximum Response  5300 ~ 500 

Cathode, Semitranspazent Potassium-Sodium-0esium-
on Reflective Substrate   Antimony (Multialkali) 
Shape   Concave Spherical Surface 

Minimum projected length on plane of window . . . 0.65 in (16.5 mm) 

Minimum projected width on plane of window . . . 0.50 in (12.7 mm) 

Window   Corning° No.0080, or equivalent 

Shape   Rectangular 

Index of refraction at 5893 angstroms   L51 
Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-0xide 

Structure   Circular-0age, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (ApproxJ: 
Anode to dynode No.10   4 pF 

Anode to all other electrodes  6.5 pF 

Maximum Overall Length 

(Excluding leads and attached base) 9  Ol in (76.4 mm) 
Maximum Diameter  1.56 in (39.6 mm) 
Base (Temporary) . . $malhShell Duodecal 12-Pin JF,DEC No.612-43 

Socket   Ebyb Part No.9058, or equivalent 
Bulb   T12 with Special End Contour 
Magnetic Shield   Millen° Part No.80802M, or equivalent 
Operating Position   Anv 
Weight (ApproxJ: 

With base attached   3 oz (85.1 g) 
Without base   2 oz(56.7 g) 

--- --------- -
Meximum R°tinys, Absolute-Maximum V°lues:d

DC Supply Voltage: 
Between anode and cathode   2000 max. V 
Between anode and dynode No.10  250 max. V 
Between consecutive dynodes   300 max. V 
Between dynode No.l and cathode   400 max. V 

Average Anode Currents   100 max. uA 

Ambient Temperature   85 max. ° C 
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4526 
Characteristics Range Values for Equipment Design: 

Under conditions with do supply voltage IE) 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 = 1250 volts except as noted 

Min. Typical Max. 
Anode Sensitivity: 

3 Radiant at 5300 angstroms  _ 4.4 x 10 — A/W 
Luminous (2870° K)o   5 15 75 A/Im 

C afhade Sensitivity: 
Radiantk at 5300 angstroms   - 8.9 x 10_2 

- A/W 
Luminous (2870° K)I   2 x 10"4 3 x 10"1̀ - A/lm 
With red light (2870° K + C.S. 
No.2fi2 Cilter)k   8 x 10$ 1.2 x 

10_7 
A 

With blue light (2570° K + C.S 
No.538 filter)'"   7 x 10~ 9 x 10~ — A 

Quantum Efficiency at 50(10 
angstroms   — 21 — o 

Current Amplification   _ 5 x ]04
Anode Dark Current"   _ 2 x 10'1 l x 10"8 A 

Equivalent Anode-DarkL arrant 1 x 10-10 5 x 10-10 Im 

" ~—
Input 3.4 x 10-13p 1.7 x 10-12p W 

Equivalent Noise Input4   1.5 x 10-12r — Im 
_ 5.1 x ]0-15 _ W 

Witk E = 1500 volts 

Anode Pulse Rise Times  
Electron Transit Time  

2x10 -
2x10~ - 

s 
s 

° Made by Corning Glass Works, Corning, New York. 
h Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia 44, Pa. This socket mates with the temporary 
B12-43 base and is not required after initial testing of the 
tube. 

c Made by James Millen Manufacturing Co., 150 Exchange 

Street, Malden 48, Mass. 

d A description of the Absolute-Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

e Averaged over any interval of 30 seconds maximum. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 295 lumens 
per watt. 

g Under the following conditions: The light source is a tung-
sten-filamentlamphaving slime-glass envelope. It is opera-
ted at a color temperature of 2870°  K and a light input of 1 
microlumen is used. 
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4526 

h This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 295 lumens 
per watt. 

~ Under the following conditions: The light source is a tung-
sten-filamentlamp having slime-glass envelope. It is opera-

ted at a color temperature of 2870°  K. The value of light 
flux is 0.001 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

k 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) from a tungsten-filament lamp operated at a color 
temperature of 2870°  K. The value of light flux incident 
on the filter is 0.001 lumen and 200 volts are applied be-
tween cathode and all other electrodes connected as anode. 

~" 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 Corn-
ing 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 0.001 lumen 
and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

~ At a tube temperature of 22°  C. With supply voltage adjust-
ed to give a luminous sensitivity of 20 amperes per lumen. 

p At 5300 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 295 lumens 
per watt. 

4 Under the following conditions: Supply voltage (E) is as 
shown, 22° C tube temperature, external shield connected 

to cathode, bandwidth 1Hz, tungsten light source at a 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. 

r At 5300 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 295 lumens 
per watt. 

s 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 
conditions with the incident light fully illuminating the 
photocathode. 
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4526 

DIMENSIONAL OUTLINE 

y 

50 MIN -` 

1.56 
MAX. 
DIA. 

1.25 MINA 
DIA. 

68 
MIN 

t 

i--.65 MIN. 

A ~ T 
60 MIN. 

2.60 
i.04 

400 .015 

-.27 MAX. DIA. 

PROJECTED 
PHOTOCATHODE 
AREA (NOTE I) 

3.01 
MAX. 

BASE, JEDEC No. B12-43 

Dimensions are in inches unless otherwise stated. Dimensions 
tabulated below are in millimeters and are derived from the 
basic inch dimensions (1 inch = 25.4 mm). 

Inch Dimension Equivalents in Millimeters 

Ineh mm Inch mm Inch mm 

.005 •127 .38 9.65 1.44 36.5 
.015 .38 .40 10.1 1.56 39.6 

.02 •50 .50 12.7 1.80 45.7 
.03 .76 .60 15.2 2.60 66.0 
.04 1.0 .65 16.5 3,01 76.4 
.10 2.5 .68 17.2 
.25 6.3 .75 19.0 
.27 6.8 1.25 31.7 
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4526 
DIMENSIONAL OUTLINE — cont'd 

~"~~ 

DIRECTION 
OF RADIATION —

DORMER 
WINDOW 

10 

— PHOTOCATHODE 

75 MIN. R. 

PHOTOCATHOOE 

T12 BULB 
WITH SPECIAL 
END CONTOUR 

METAL FLANGE ~~ .38 MIN 
(NOTE 3 ) 

1 .44 f .02 
DIA. 

74 3.01 
DIA. 

I.8 
MIN. 

.25MIN. 

12 SEMI FLE%ISLE 
GOLD-PLATED 

''~ LEADS .030f.005 
DIA. (NOTE 2) 

92 LM-1512R1 

~,n., 

ote 1: Projected area lies between dashed lines. 

Note 2: The se miflexible leads of the 4526 may be soldered, 
welded, or crimp connected into the associated circuit. How-
ever, when soldering or welding is employed for making such 
connections, care should be exercised to prevent tube de-

'^ action due to thermal stress of the glass-metal seals. A 
..eat sink placed in contact with the semiflexible leads 
between the point being soldered, or welded, and the glass-
metal seals is recommended. 
Note 3: Metal flange is connected internally to the photo- 
cathode. 
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4526 

Lead Orientation Bottom View 

926-2627 

Note 1: Leads 7, 14, and 15 are cut off within 0.16" (4 mm) of 
the glass button. 

Note 2: Lead is cut off within 0.16" (4 mm) of the glass button 
for indexing. 

Basing Diagram Bottom View (N1ith Temporary Basel 

p DYIO pin 1: Dynode No.l 
DYq_ ~ Q _DYg Pin 2: Dynode No.3 

Pin 3: Dynode No.5 
DY7w ~~,~Cr~ ~DY6 pin 4: Dynode No.7 

Pin 5: Dynode No.9 
Pin 6: Anode DYg ~~_~~ -~ 
pin 7: Dynode No.10 

DYg A ~ ~DYp Pin 8: Dynode No.B 
Pin 9: Dynode No.6 

DY I k pin 10: Dynode No.4 
Pin 11: Dynode No.2 
Pin 12: Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

~~U LJ 
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4526 
Lead Connections Bottam View (With Base Removed) 

Lead 1 -Dynode No.l 
Lead 2 -Dynode No.3 
Lead 3 -Dynode No.5 
Lead 4 -Dynode No.7 
Lead 5 -Dynode No.9 
Lead 6 -Anode 
Lead 8 -Dynode No.10 
Lead 9 -Dynode No.B 
Lead 10 -Dynode No.6 
Lead 11 -Dynode No.4 
Lead 12 -Dynode No.2 
Lead 13 and Metal Flange 

- Photocathode 

Typical Effect of Indicated Magnetic Field on Anode Current 

SUPPLY VOLTAGE(E)ACROSS VOLTAGE DIVIDER PROVIDING I/6 

OF E BETWEEN CATHODE AND DYNODE No.l; l/12 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; ANOI/120F E BETWEEN DYNODE No.10 
AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW. 

~J 

H IN DIRECTION SHOWN: 

POSITIVE VAWES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF 
~~WX (I) AND (2) IN INDICATED DIRECTION AND (3) OUT OF THE PAPER. 

U 

r 
~~ 
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V

Z
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Figure 7 
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4526 

TYPICAL EFFECT OF INDICATED FIELD 

ON ANODE CURRENT — cont'd 
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z w 
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100 
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w 75 
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> 25 
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~ o 

E = 600 VOLTS 

20 

~~i 
-15 -10 -5 0 5 10 15 20 

E = 1200 VOLTS 
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MAGNETIC FIELD INTENSITY (H) — OERSTEDS 

Figure 2 
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4526 

^HEMATIC ARRANGEMENT OF TYPE 4526 

~~ 

~'\ 

REFLECTIVE 
SUBSTRATE 

SEMI-
TRANSPARENT 
PHOTOCATHODE 

SHIELD 

~f 
6 

I-10~ DYNODES 
I I ~ ANODE 

Figure 3 

WINDOW 

INCIDENT 
LIGHT 

GRILL 

92CS-9482 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING I/6 
OF E BETWEEN CATHODE AND DYNODE No.l; I/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/12 OF E 
BETWEEN DYNODE No. lO AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4526 
SPECTRAL RESPONSE CHARACTERISTICS 
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4526 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

LUMINOUS SENSRIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE IE) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES I/6 OF E BETWEEN CATHODE AND 
DYNODE No.l; I/12 OF E FOR EACH SUCCEEDING 
DYNODE STAGE; AND I/I2 OF E BETWEEN DYNODE 
No. 10 AND ANODE. 

LIGHT SOURCE IS ATUNGSTEN - FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870•K, 

TUBE TEMPERATURE • 22• C 
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4526 
TYPICAL SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 

DYNODE No. I-TO-CATHODE VOLTS = i/6E 1 
EACH SUCCEEDING DYNODE -STAGE VOLTS =1/12E 
ANODE-TO-DYNODE No. 10 VOLTS = I/12 E 
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4526 
TYPICAL ANODE CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOLTS = 208 
.ACM SUCCEEDING -DYNODE-STAGE VOLTS • 104 
SIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT 

COLOR TEMPERATURE OF 2870°K. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

R5 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 1) 

+~ 

RIO 

PHOTOCATHODE 

DYNODE No. i 

DYNODE No.2 

DYNODE No.3 

DYNODE No.4 

DYNODE No.5 

DYNODE No.6 

DYNODE No. 7 

DYNODE No.B 

DYNODE No.9 

DYNODE No. 10 

ANODE RETURN 

4526 I 

LOAD 
CONNECTION 

92 L5-2629 

C1: 0.05 µF. 500 volts (dc working) ceramic-disc type 
C2: 0.02 µF, 500 volts (dc working) ceramic-disc type 
C3: 0.01 µF, 500 volts (dc working) ceramic~lisc type 
C4: 0.005 µF, 500 volts (dc working) ceramic-disc type 
Rl : 330 kS2 ± 5%, 1 W 
R2 through R11: 160 kS2 ± 5%. 1 W 

Note 1: Adjustable between approximately 500 and 2000 
volts dc. 

Note 2: Component values are dependent upon nature of ap-
plication and output signal de sired. See discussion on Typical 
Voltage Divider Arrangements —Page 5. 

Figure 9 
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4536 
Image Orthicon 

4-1/2-Inch Diameter Type 

For RCA TK-42 and TK-43 TV Color Cameras 
Type 4536 is Unil°ter°{ly Interchangeable with 

Types 4492, 4492V1, and 4492V2 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 ± 10% V 
Current   0.6 A 

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . . . 12 pF 

Target-to-Mesh Spacing   0.001 in 
(0.0254 mm) 

Spectral Response   5-10 
Wavelength of Maximum Response 4500 t 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of   1.6 in (41 mm) max. Diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maxi-
mum diagonal does not exceed the specified value. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length  19.375 in (492 mm) f 0.310 in 
Greatest Diameter of Bulb  4.500 in (114 mm) f 0.094 in 
Envelope Terminals   5 
End Base   Small hell Diheptal 14-Pin Base 

(JEDEC Group 5. No.B14-45) 
Socket   Cinch Part No.3M14, or equivalent 
Operating Position   The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 
any other position where the axis of the tube with the base 
up makes an angle of less than 20°  with the vertical. 

Weight (Approx.)   2.3 16 (993 e) 
Minimum Inside Diameter of 

Deflecting Coil   3.2 in (81 mm) 
Deflecting-Coil Length   7 in (178 mm) 
Focusing-Coil Length   15 in (381 mm) 

Alignment Coil: 
Position on neck . .Centerline of magnetic field should be 

located 9.25 in (235 mm) from the flat area 
of the shoulder 
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4536 
ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

Operating Temperature: b 

Any part of bulb   65 max. ° C ~ 
Of bulb at large end of tube 

(Image section)   35 min. °C 

Temperature Difference: 
Between image section and any part 

of bulb hotter than image 
section  5 max. ° C 

Photocathode: 
Illumination   50 max. lm/ft2

(footcandles)-538 lux 
Voltage   —700 max. V 

Grid-No.6 Voltage  —700 max. V 

Target Voltage: 
Positive value   10 max. V 
Negative value  10 max. V 

Field-Mesh Voltage`   30 max. V 

Grid-No.5 Voltage  300 max. V 

Grid-No.4 Voltage  350 max. V 
Grid-No.3 Voltage  400 max. V 
Grid-No.2 &Dynode-No.l Voltage   350 max. V 

Grid-No.l Voltage: 
Negative bias value   125 max. V 
Positive bias value   0 max. V 

Voltage Between Consecutive 
Dynodes   350 max. V 

Anode-Supply Voltage   1650 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect 

t0 Cathode  125 max. V 
Heater positive with respect 

to cathode   10 max. V 

TYPICAL OPERATING VALUESd
Heater Voltage   6.3 V ` r . 
Photocathode Voltage   —600 V 
Grid-No.6 Voltage (Image Focus) 

Approx. 70% of Photocathode 
Voltages   —370 to —470 V 

Tazget Voltage Above Cutofff   Adjusted as required 
Field-Mesh Voltage`   15 to 25 V 
Grid-No.5 Voltage (Decelerator)   40 V 
Grid-No.4 Voltage (Beam Focus) 70 to 90 V 

~~~ 
Electronic DATA1 
Components 



4536 
Grid-No.3 Voltagey   250 to 275 V 
Grid-No.2 &Dynode-No.l Voltage  280 V 
Grid-No.l Voltage for Picture Cutoff —45 to —115 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltageh   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 Voltageh   1200 V 
Anode Voltage   1250 V 
Recommended Target Temperature 

Range   35 to 45 ° C 
Peak-to-Peak Blanking Voltage   8 V 

Field Strength of Focusing Coil: ~ 
At center of scanning section 

(Approx.)   60 G 
In plane of photocathode 

(ApproxJ   120 G 
Field Strength of Alignment Coil 0 to 3 G 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values in-
cluding Recommended Target Temperature Range; target vol-
tage adjusted to 3 volts above cuto((; and operation in a 525-
line, 30-(rameTV system; except as otherwise indicated. 

Min. INax. 
Signal-Output Current (Peak to Peak) 

at Maximum Multiplier Gain  15 100 uA 

Ratio of Peak-to-Peak Highlight 
Video-Signal ~uaent to RMS 
Noise Current   39.5 — dB 

Photocathode Illumination at 2870°  K 
Required to Bring Picture High-
lights to the "Knee" of Light 
Transfer Characteristic   — 0.052 Im/ft2

(fc) 
Amplitude Response at 400 TV Lines 

per Picture Height (Per cent of 
large-area black to large-area 
wh ite) Q1  45 — 

Uniformity: 
Ratio of Shading (Background 

Signal to Highlight Signal): 
Over full scanned area  — 0.12 
Between center and peripheral  

areas   — 0.07 
Variation of Highlight Signal (Per 

cent of maximum highlight 
signal over full scanned area) — 20 % 
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4536 

b Operation outside of the Recommended Target Temperature 
Range shown under Typical Operating Values will not 
damage the 4536 provided the Maximum Temperature Rat-
ings of the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within 
the Recommended Target Temperature Range. 

~ With respect to grid No.4. 

d With the 4536 operated in an RCA MI-'57770-A1 deflection 
assembly, or equivalent, and at fixed photocathode voltage. 

e Adjust for optimum focus. 

f The target supply voltage should be adjustable from —5 to 

+5 volts. 

9 Adjust to give the most uniformly shaded picture near maxi-
mum signal. 

h The voltages shown provide maximum multiplier gain. Nor 
mally, dynode-No.3 and dynode-No.5 voltages are simul-
taneously adjusted to obtain the required value of signal 
current at the video-amplifier input. 

i Direction of current should be such that anorth-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. 

k Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, band-
width, system line number and frame time, and the choice 
of reference signal black level. The value shown is mea-
sured under the following conditions using a Video Noise 
Meter, Model UPSF (North American Version), or equivalent. 
This meter is manufactured by Rohde and Schwarz, Munich, 
West Germany. 

Signal: Blanked video, 0.7 V peak-to-peak including 
0.07 V set-up. 

Noise Meter: Gated with horizontal and vertical blanking 
signal of camera system. Video pass band is shaped 
by means of self-contained 100 kHz high-pass and 
4.2 MHz low-pass filters. 

Weighting filters matching the response of the human eye 
(CCIR Rec.421, Annex III) are not used and the color sub-
carrier, 3.58 MHz, is not present during the measurement. 

"' Measured with amplifier having flat frequency response. 
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4536 

DOS and DON'TS on Use of RCA-4536 

Here are the "dos" —

1. Hold temperature of the 4536 within the recom-
mended operating range. 

2. Make sure tube is properly aligned. 

3. Adjust beam-focus control for best usable resolution. 

4. Select target voltage according to operating needs. 
This freedom of operation results from use of the 
electronically-conducting glass target. 

.5. Determine proper operating point with target voltage 
adjusted to the desired voltage above target-cutoff. 

6. Open ̀ lens before voltages are applied to the 4536. 

Here are the "don'ts" —

1. Don't force the 4536 into its envelope terminal 
socket. 

2. Don't operate the 4536 without scanning. 

3. Don't use more beam current than necessary to dis-
charge the highlights of the scene. 

4. Don't turn off beam while tube is capped (and volt-
ages applied). 
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4536 
DIMENSIONAL OUTLINE- Dimensions .n Inches (mm) 

a.soo 
ulal 
t.o9a 
DIA. 

VIBRATION-
4BSOR8ING 

DOANOT 
REMOVE 

LIGHT 
SHIELD 

COATING 

.lee +~2 

(4.78 

5.550 175 
(141) (4.45) 

±.123 MIN. 

VIBRATION-ABSORBING 
TIPS 

DO NOT REMOVE 

DETAIL OF ENVELOPE 
2 800 TERMINALS 

(51) (20 32) ,. 19.375 1,125 2 HOLES, 180• APART, (482) .310 to .312 1.310 
' (7.87 to Z93) 

4 22.5°~. .. DIA. 

(102) 

.250 
(6.351 
1.030 

3.125 
( 79.4) 
1,060 

3.6 
(911 

ENLARGED BOTTOM VIEW 

SMALL-SMELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP S, 

No. 814-45 

TERMINAL DIAGRAM (Bottom View) 
P ~6 DVS 

DIRECTION OF 
LIGHT: 

PERPENDICULAR 
TO LARGE END 
OF TUBE 

orq' 

DY2

9205-10687R4 

DV3

G5 
DYI

G2 

iCp~ _ ~ ~-mIC 

PC 
TARGET 

G3 

FIELD 
MESH 

Gq 

GI
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SMALL-SHELL DIHEPTAL 14-PIN BASE 

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.l, 

Grid No.2 
Pin I1: Internal Connec-

tion — Do N of U se 
Pin 12: Grid No.l 
Pin 13: Cathode 
Pin 14: Heater 

ENVELOPE TERMINALS 

Terminal over Pin 2: Field Mesh 
Terminal over Pin 4: Photocathode 
Terminal on side 
of envelope 
opposite base key: Grid No.6 

Terminal over Pin 9: Grid No.S 
Terminal over Pin 11: Target 

BASIC LIGHT TRANSFER CHARACTERISTIC 
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ILLUMINATION: TUNGSTEN LIGHT. 
DAYLIGHT, OR WHITE FLUORESCENT. 

FOR SMALL~AREA HIGHLIGHTS. 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF INCIDENT RADIANT POWER 
AT ALL WAVELENGTHS. 
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454 
Vidicon 

1"-Diameter, Magnetic Focus and Deflection 

Vidicon for Signal-Storage Applications 
GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.1 A 

Direct Interelectrode Capacitance:°

Target to all other electrodes   4.6 pF 

Spectral Response   See RCA Type IV Spectral 
Response at front of this section 

Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (1 x 1 
aspect ratio)   0.885 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 
The straight sides are parallel to the plane passing through 
the tube axis and short index pin. The masking is for ori-
entation only and does notdefine the proper scanned area 
of the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Overall Length   6.250 in ± 0.125 in 

Greatest Diameter  1.125 in ± 0.010 in 

Bulb   T8 

Base   Small-Button Ditetrar 8-Pin, 
(JEDEC No.EB-11) 

Socket   Cinchb No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-
Alignment Coil Assembly Cle.,4land Electronicsc•O

IVo.VYFA-355-2, or equivalent 
Operating Position   Any 

Weight (Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned araa of 5/8" x 5/8" 
Grid-No.4 Voltagef   1000 max. V 

Grid-No.3 Voltagef   1000 max. V 

Grid-No.2 Voltage  350 max. V 

Grid-No.l Voltage: 
Negative bias value   150 max. V 
Positive bias value   0 max. V 

~~U U 
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4542  
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with ~ 
respect to cathode   10 max. V 

Tazget Voltage   100 max. V 

Dark Current   0.25 max. µA 
Peak Target Current9   0.75 max. µA 

Faceplate: l 
Illuminationh   5000 max. fc `~✓ 

Temperature   71 max. ° C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 5/8" x 5/8" 
Faceplate temperature of 30o to 35o C 

and Standard TV Scanning Rate 

Grid-No.4 (Decelerator) Voltagef   750 V 

Grid-No.3 (BGam-Focus Electrode) 
Voltagef   450 V 

Grid-No.2 (Accelerator) Voltage   300 V 

Grid-No.l Voltage for Picture 
Cutofft   -45 to -100 V 

Average "Gamma" of Transfer 
Characteristic for Signal-Output 
Current Between 0.02 µA and 
0.2 µA  0.7 

Visual EquivalenfkSignal-to-N°ise 
Ratio (Approx.)   300:1 

Lag—Per Cent of Initial Value of 
Signal-Output Current:'" 
1 second after illumination 
is removed   45 to 65 % 
15 seconds after illumination 
is removed   10 min. 
30 seconds after illumination 
is removed   10 max. % 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.l   75 V 

When applied to cathode   20 V 

Limiting Resolution: 

At center of picture   1000 TV 
Lines 

1 ~ 
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4542 

Amplitude Response to a 400 
TV Line Square—Wave Test 
Pattern at Center of Picture"   60 % 

Field Strength at Center of 
Focusing Coilp   52 ± 4 G 

Peak Deflecting-Coil Current: 

Horizontal   225 mA 

Vertical   41 mA 

Field Strength of Adjustable 
Alignment Coi19   0 to 4 G 

High-Sensitivity Operation —

0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   0.1 fc 

Target Voltager~ s   15 to 65 V 

Dazk Currents   0.02 µA 

Signal-Output Current: 

Typical   0.2 µA 

Minimum   0.15 µA 

° This capacitance, which effectively is the output imped-
ance of the tube, is increased when the tube is mounted in 
the deflecting-yoke and focusing-coil assembly. The re-
sistive component of the output impedance is in the order 
of 100 megohms. 

b Made by Cinch Manufacturing Corporation, 1026 S. Homan 
Avenue, Chicago 24, Illinois. 

~ Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087: 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

f Grid-No.4 voltage moat always be greater than grid-No.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; beat geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 
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4542 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

~ With no blanking voltage on grid No.i. 

k Measured with high-gain, low-noise, cascode-inpubtype 
amplifier having bandwidth of 5 MHz and a peak aignal-
output current 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 as the 

ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

'" For initial signal-output current of 0.20 microampere and a 
dark current of 0.02 microampere. 

^ Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a per cent 
of the signal amplitude from suety-low-frequency (large-
area)picture element. In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV -line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

p The polarity of the focusing coil 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. 

4 The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches fmm the face 

of the tube andbe positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

r The target voltage for each tube must be adjusted to that 

value which gives the desired operating dark current. 

s Indicated range for each type of service serves only to 

illustrate the operating target-voltage range normally 
encountered. 

f The deflecting circuits must provide extremely linear scan-
ning for good signal reproduction because both dark current 
and signal are proportional to scanning velocity. 

~ Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 

~~~ 
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4542 
SPURIOUS SIGNAL TEST (Fig. 1) 

ZONE I 

ZONE 2 

~-- I ~ 92LS-2595 

This test is performed using a uniformly diffused 
white test pattern that is separated into two zones as 

shown in Fig.l. The target is adjusted to provide a dark 
current of 0.1 µA with no light on the vidicon face-
plate. The test pattern shown in Fig.1, is then focused 
on the vidicon faceplate and the iris is opened to pro- 
vide a total target current of 0.4 uA (signal current of 
0.3 µA). The 4542 is adjusted to provide maximum 
picture resolution. Spurious signals are evaluated 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 1. To be classified 
as a spot, a contrast ratio of 1.5:1 must exist for both 
white and black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast of at 
least 10% of a 0.3 µA peak signal amplitude to consti-
tute areject item. 

Table 1 For scanned area of 5/8" x 5/8" 
Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 
over 4 0 

Ariy 
Number 
Allowed 

Under 4 TV 
Lines (Max.) 

4 but not 

including 3 1 

3 but not 
including 1 4 
1 or less ■ 

Minimum separation between any 2 spots greater than 1 raster 
line is limited to 16 raster lines. 
~pota of this size are allowed unless concentration causes 

a smudged appearance.
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4542 
RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 
To obtain minimum beamlanding error 

4  I I  F 3 16 
  18  2   ~ FOCUSING COIL 

SEE NOTE 

= ALIGNMENT 
COI L 

 JI

~~ 

~4 I~ 2Z 1~4~ 

— NOR120N TAL AND 
VERTICAL DEFLECTING 

COILS 

9205-122a2R1 
Nota: Cross-hatching indicates wound portion of focusing coil. 

DIMENSIONAL OUTLINE-Dimensions in Inches (mm) 

} 
1.125f .010 
(28.58 ±.25) 

DIA. 
.835 ± .035 

(21.21 ± .89 ) 
1 

.050 

T r 
.175 
(4.45) 

6.250 
±. zs 
(158.75 

± 3.19) 

BASE 
JEDEC 
No.E B—I I 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I~ 

METAL 
TARGET 
FLANGE 

~-- 1.020 
i•030 
- .035 

(25.91 ± 69) 
DIA. 

Note 1: Straight sides of 

masked portions 

are pazallel to 
the plane passing 
through tube axis 

and short index pin. 

Note 2: Faceplate glass is 
Corning No.7056 
having a thickness 
of 0.094" ± 0.012". 

9205-12251 RI 

~/ 
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4542 
TERMINAL DIAGRAM (Bottom View) 

TARGET 
IC_ ~ ~2 Pin 1: Heater 

Pin 2: Grid No.l 
Pin 3: Grid No.4 
Pin 4: Internal 

Connection —
Do Not Use 

Pin 5: Grid No.2 GI 
Pin B: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater 

Gq 

SHORT PIN 
IC 

TYPICAL RANGE OF PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES =0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER =5/8~• X 5/8°
DARK CURRENT IM CROAMPERES)=0.02 
FA PL•TE EMPERATURE = 30°C APPROX 

Flange: Target 
Short Index Pin —

Gg Internal Connec 
Lion —Make No 
Connection 

K 
DIRECTION OF LIGHT= 

INTO FACE END 
OF TUBE 

0 
92LM- 2588 

5 10 IS 20 25 30 

TIME AFTER ILLUMINATION IS REMOVED —SECONDS 
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RANGE OF DARK CURRENT 
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SCANNED AREA OF PH OTOCONDU CT VE LAYER 5/B"X 5/8" 
FACEPLATE TEMPERATURE •30• C APPROX. 
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LIGHT TRANSFER CHARACTERISTICS 
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ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. -' 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER 5/R° X 5/8° .:
FACEPLATE TEMPERATURE =30•C APPROX. 
STANOARD TV SCAN RATE 
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4542 
VARIATIONOF TYPICAL PERSISTENCE CHARACTERISTICS 
WITH CHANGES IN DARK CURRENT 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES =0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAVER = 5/8" X 5/8" 
FACEPLATE TEMPERATURE • 30•C APPROX. 

S
IG

N
A

L
-O

U
T

P
U

T
 C

U
R

R
E

N
T
-P

E
R

 C
E

N
T 

O
F 

IN
IT

IA
L
 V

A
LU

E
 

100 

90 

8D 

70 

60 

40 

30 

20 

.D 

e ~~ 

I 

•~ "CURVE A: DARK CURRENT =0.10µA 
.    CURVE B: DARK CURRENT = 0.02 µA 

   CURVE C: DARK CURRENT = 0.005µA 
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4542 
HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES = 0.40 
DARK CURRENT(MICROAMPERES)= 0.02 
TEST PATTERN: TRANSPARENT SLANT-LINE BURST =

100 
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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 
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TV LINE NUMBER 
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92LM-2614 

*Amplitude reaponae measured using the RCA P200 slant-
line buret pattern with horizontal center reaponae balanced 
on the 400 line chevrons. 
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Image Intensifier Tube 
Variant of t3606 Having Automatic Brightness Control 

Integral Oscillator and Voltage Multiplier 

Fiber-Optic Input and Output Faceplates 
Ruggedized Construction 

ERMA Photocathode 
P20 Phosphor Screen 

The 4549 is available with ERMA spectral responses to provide the 

minimum photocathode sensitivities specified in the table below. 

Spectral 
Response 

Luminous —
µA/Im 

Radiant — mA/W 

At 800 nm At 850 nm 

ERMA6-1 
ERMA12-5 
ERMA20-12 
ERMA25-15 

175 
200 
225 
250 

6 
12 
20 
25 

1 
5 

12 
15 

General Data 
Spectral Response   5-20 with extended red response 

+ 140 nanometers 
Wavelength of Maximum Response . . . . 500 

70 nanometers 
Photocathode: 

Material   Na-K-CsSb IMultialkali) 

Minimum useful area   11.1 cm2 (1.70 in2) 

Minimum useful diameter     37.5 mm 11.47 in) 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 
Fluorescent Screen: 

Minimum useful area   13.8 cm2 (2.14 in2) 

Minimum useful diameter   42 mm 11.65 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 

Focusing Method   Electrostatic 

LJ U~LI LJ 
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4549 
Tube Dimensions: 

Maximum overall length  12.028 in (302-51 mml 

Maximum diameter   3.747 in ( 95.10 mm) 

Operating Position   AnY 

Weight (Approx.)   4 Ibs 8 oz (2.04 kg) 

Maximum Ratings, Absolute-Maximum Values: 

DC Input Voltage   7.0 max. V 

Ambient-Temperature Range: 

Non-0perating   -54°  to +68°  C ~ 

Operating   -54°  to +52°  C 

Typical Performance Characteristics 

Under conditions with 6.75 volts do applied and at an ambient tem-

perature of 22°  C, unless otherwise noted. 

Resolution: 

Centerb  

Edgec (Peripheral) 

Maximum Screen Luminance 
(Brightness) See Figure 3  

Luminance Gain:d 

At 22o C  

At -54o C  

Equivalent Screen Back-
ground Input: 

Luminouse   — — 2x10-11 Im/cm2

Photocathode Sensitivity: 

Radiant: 

At 470 nmf  

At 800 nm  

At 850 nm  

Luminous9  

Luminance Uniformity  

Modulation Transfer Function 
(MTF1:1 (See Figure 41 

For 2.5 Line-Pairs/mm  

For 7.5 Line-Pairs/mm  

For 16 Line-Pairs/mm  

Min. Typical Max. 

25 35 — Line-
Pairs/mm 

23 30 — Line-
Pairs/mm 

— 140 — fL 

3.5x104 8x104 — fL/fc 

2.8x104 — — fL/fc 

~ 

— 4.6x10-2 — A/W 

6x10-3 — — A/W 

1x10-3 -- — A!W 

1.75x10 2x10 — A/Im `~ 

— — 3:1h

90 95 — % 

55 60 — % 

10 20 — % `~ 
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4549 
Paraxial image Magnification 
(Cmx)k  0.82 1.0 

~~ Edge Image Magnificationm . 1.0 

Image Alignmentn  — 0.06 

Image Stability in 30 Sec-
ondsp  — 0.005 ie5 

Distortionq  — 21 

Cathode and Screen Quality Tests 
Cathode and screen quality are measured under the follow-
ing conditions: The photocathode is fully illuminated with 
the light level adjusted to sharply define on the screen any 
dark spots, bright spots, streaks, or blemishes. The size and 
quantities of such spots, streaks, and blemishes are observed 
by means of a 10-power microscope fitted with a reticle and 
shall not exceed the size and quantities shown in Table I. 

Table I 

Size of dark spots, bright spots, 
streaks, or blemishes observed 

Number of dark spots, bright 
spots, streaks, or blemishes 

at screen. Note 1 Area "A" Area "B" Area "C" 
Note 2 Note 3 Note 4 

Greater than 0.015" 0 0 0 
0.012" to and including 0.015" 0 1 2 
0.009" to less than 0.012" 0 3 8 
0.006" to less than 0.009" 0 12 24 

0.003" to less than 0.006" 3 55 Min. 

Less than 0.003" Min. Min. Min. 

."~ Note 1 —Two spots separated by a distance of less than the maxi-

mum dimension of either spot are considered one spot 
with a size equal to the sum of the maximum dimensions 
of the two spots plus the distance separating them. 

Note 2 -Area "A" is defined as the area within a 0.76 cm (0.30"1-
diameter circle concentric with the major axis of the 
tube. 

Note 3 -Area "B" is defined as the area bounded by a 0.76 cm 
(0.30"Idiameter circle and a 3.0 cm (1.2"1-diameter cir-
cle both of which are concentric with the major axis of 
the tube. 

Note 4 —Area "C" is defined as the area bounded by a 3.0 cm 
11.2"l diameter circle and a 3.75 cm 11.47"Diameter 

circle both of which are concentric with the major axis of 

the tube. 
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4549 

The resolution, both horizontal and vertical, is determined with 

a test pattern consisting of alternate black and white lines of 
equal width. Any two adjacent lines are designated a "line-pair." 

c This minimum value applies at a distance of 11 mm from the 
major (optical) axis of the tube. 

d Luminance Gain is defined as the quotient of screen brightness 
in footlamberts by the photocathode illumination in footcandles 
provided by atungsten-filament lamp having slime-glass envel-
ope. The lamp is operated at a color temperature of 28540 K. 
The value of light input radiation on the photocathode image 
surface is in the range of 1x10-5 to 3x10-5 footcandle. 

e Defined as the equivalent value of luminous flux from atungsten-

filament lamp operating at 28540 K that would be required to 

cause an increase in screen brightness equal to screen background 

brightness. 

f 

Environmental Testing 
The C33088P1 is designed to withstand military environ-

mental requirements of 75 g's shock Ipeak amplitude►, vi-

bration at a frequency of 10 to 55 Hz at a double amplitude 
of 0.10", and temperature extremes of -54° C to +68° C. 
Military environmental test procedures can be supplied on 
request, and customer environmental requirements may be 
submitted for these devices if desired. Unless requested, en-
vironmental tests will not be performed. 

b 

For incident radiation at the wavelength of maximum response 
of the spectral sensitivity characteristic. 

g Under the following conditions: The light source is a tungsten -
filament lamp having slime-glass envelope. The lamp is operated 
at a color temperature of 28540 K. The light spot has a minimum 
diameter of 1.1 ". 

h The light source is atungsten-filament lamp having slime-glass 
envelope. The lamp is operated at a color temperature of 28540
K. Luminance uniformity will not vary more than the ratio 
stated over a circular area 32.5 mm in diameter centered on the 

image screen. No distinct line of demarcation between light and 
dark areas is permitted. Alternatively, tubes will conform to 
MIL-E-55493 IELI Uniformity Specification dated 26 Novem-
ber, 1968. 
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4549 
1 A two~imensional resolution pattern, providing constant illumi-

nation in the Y direction, and sinusoidal variation of intensity in 

the X direction is projected on the photocathode. Per cent image 

modulation M may then be defined as: 

W —B 
M -   x 100 

k 

W+g 

where W = 

B = 

maximum illumination in white line 

minimum illumination in black line 

Output image brightness is also a sinusoidal function of the dis-

tance across one direction of the pattern, and the output modu-

lation is equal to or less than the input modulation. The modula-

tion transfer function (MTF) is defined as the ratio of the output 

modulation to input modulation expressed as a function of the 

spatial frequency of the incident illumination pattern. MTF for 

the C33088P7 is measured using Modulation Transfer Function 

Analyzer Model No.Ki-b, a product of Optics-Technology, Inc., 

Belmont, CA, using the specified procedure for that instrument. 

Paraxial Image Magnification tCmx1 is defined as the ratio of the 

separation of two diametrically opposite image points on the 

screen to the separation of the two corresponding image points 

on the photocathode. The image points on the photocathode are 

separated by a distance of 2 mm and are located equal distances 

from the major axis of the tube. 

m Under the same conditions as shown in footnote Ikl except the 

test points on the photocathode are separated by 32 mm. 

n The center of an image produced on the screen by focusing a 

test pattern on the optical axis of the photocathode will fall 

within a circle concentric with the optical axis of the screen 

having the specified diameter. 

p The center of the image produced on the screen of the tube as 

specified in footnote Inl will not shift more than the specified 

value during 30 seconds of operation. 

q A second magnification value IEmxl is obtained as stated in foot-

note inl except the image points on the photocathode are separ-

ated by a distance of 32 mm. Percent distortion is defined by the 

equation 

Emx-Cmx 
Per-cent Distortion =   x 100 

Cmx 
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4549 
Operating Considerations 

Magnetic shielding of these tubes may be required to mini 

mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. If 

an iron or steel case is used, care should be taken to insure 

that the case is completely demagnetized. 

Response time for the automatic brightness control to ad-
just to incident illumination is dependent on the level of in-
cident illumination but never exceeds a few seconds. Re-
sponse time as a function of incident illumination is shown 
In Figure I. 

While the gain of the typical 8606 falls rapidly at input il-

lumination levels above 10-3 footcandle and falls to unity 

at approximately 10-2 footcandle, the 4549 can operate 

at input illumination levels up to about 7 footcandles. 

Screen brightness as a function of incident illumination is 

shown in Figure 3. 

The characteristic of Figure 2 shows battery current as a 
function of incident illumination. At normal tube operating 
light levels battery drain is low allowing power conservation. 

DIMENSIONAL OUTLINE DETAILS 

DETAIL "A°

0402.003 
DIA, 

92LM-36B; 

DETAIL ~B°

FIBER-OPTIC 
SCREEN IMAGE 
SURFACE 
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4549 
DIMENSIONAL OUTLINE 

GROUND 
FLANGE 

P 

D NOTE) 

180•
±20~ 

 M ~ 

~AA—y{ 

DC INPUT 
TERMINAL 
SEE 
DETAIL "A~~ 

FIBER-OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

A 

RETICLE 
PLATE 

1 
f~~_ 

SEE DETA IL °B° `— ~' _~ --^•• 

D ~;~~

`~ BB 

K 

Note: Dimension applies within 1" of tube end. 
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DIMENSIONAL OUTLINE 

BOTTOM VIEW 
~~

\\~ ENLARGED vIEW OF 
~~\~\ RETICLE PATTERN - 

`\ 
._..II 

~II~ 

1r~_~ 

~~ 

OUTLINE DIMENSIONS 

43• 
± 30' 

Dimen- 
sions 

Inches mm 

Min. Max. Min. Mox. 

.1 11.906 12.028 302.512 305.511 
F3 11.025 11.115 280.035 282.321 
C 2.372 2.398 60.249 60.909 
D 3.742 Dia. 3.747 Dia. 95.047 Dia. 95.174 Uia. 
E 2.095 Uia. 2.105 Dia. 53.213 Dia. 53.4(17 Dia. 
F .237 .243 6.020 6.172 
(; .082 .092 2.082 2.336 
J .093 .113 2.3(12 2.870 
K 3.737 Di:~. 3.747 Dia. 94.92 Dia. 95.10 Dia. 
\1 2.950 Uia. 3.050 Dia. 74.930 Uia. 77.470 Dia. 

.620 Dia. .630 Dia. 15.748 Uia. 16.002 Dia. 
O .120 Dia. .123 Dia. 3.048 Dia. 3.124 Uia. 
P .208 .218 5.283 5.537 
Q .370 .380 9.398 9.652 
R 2.51 Dia. 2.55 Dia. 63.75 Dia. 64.77 Dia. 
S 2.781 Dia. 2.791 Dia. 70.637 Dia. 70.891 Dia. 
T 2.979 Dia. 2.994 Dia. 75.666 Dia. 76.047 Dia. 
C 3.083 Dia. 3.098 Dia. 78.308 Dia. 78.689 Dia. 
~' 3.245 Dia. 3.260 Dia. 82.423 Dia. 82.804 Dia. 
N' 3.297 Dia. 3.312 Uia. 83.743 Dia. 84.124 Dia. 
7{ 3.500 Dia. 3.520 Dia. 88.900 Dia. 89.408 Dia. 
Y 3.54 Dia. 3.58 Uia. 89.91 Dia. 90.93 Dia. 
Z .183 .193 4.(148 4.902 
~>~1 1.47 Dia. - 37.5 Uia. -

BB 1.65 Di:~. - 42 Diu. - 

The dimensions in mil imeters are derived from the basic inch dimen 

sions 11 inch = 25.4 mm) 
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4549 
RESPONSE TIME FOR SCREEN LUMINANCE (BRIGHT-
NESS) TO ADJUST TO INCIDENT ILLUMINATION 

RESPONSE TIME tS THE TIME FOR SCREEN LUMINANCE TO DECREASE TO A 
MINIMUM VALUE AND TO RETURN OR E%GEED INITIAL SCREEN BRIGHT-
NESSWHEN PHOTOCATHODE ILLUMINATION IS NCR EASED FROM 5 ~ 0-d 

FOOTCANDLE TO THE ILLUMINATION LEVELS SHOWN ON THE ABSCISSA. 
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Figure 1 
BATTERY CURRENT AS A FUNCTION OF INCIDENT 
ILLUMINATION 
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TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 
CHARACTERISTICS 
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4549 
SPECTRAL ENERGY EMISSION CHARACTERISTIC (JEDEC 

PHOSPHOR P20) 
COLOR C.LE. COORDINATES ~. 

X Y 
YELLOW -
GREEN 0.426 0.346 

1 1 

400 300 600 700 800 
WAVELENGTH - NANOMETERS 

92CM - I1263R1 
TYPICAL RESOLUTION CHARACTERISTICS 
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RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE FROM 
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4549 
TYPICAL MODULATION TRANSFER FUNCTION VS. 
FREQUENCY 

^--. 

M
O

D
U

LA
TI

O
N

 
T

R
A

N
S

F
E

R
 

F
U

N
C

T
IO

N
 -

P
E

R
 C

E
N

T 

~
 

o
 

'0
 

0
 

0
 

0
 ~' 

~~ 

I ; 
2 4 6 8 2 

10 
4 

~ SPATIAL FREQUENCY —LINE PAIRS/MILLIMETER 

Figure4 92LY-i101

~~U u 
Electronic 
Components 

DATA 7 
2-72 



4549 

TYPICAL MAGNIFICATION AND DISTORTION 
CHARACTERISTICS 
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4555 
Photomultiplier Tube 

1-1/8" Diameter, Side-On Type Having Bialkali Photocathode 

Spectral Response  See accompanying Typical Photocathode 
Spectral Response Characteristics 

Wavelength of Maximum Response   400 + 50 nm 

Cathode, Opaque  Potassium-Cesium-Antimony (Bialkali) 
Window   Corning No.0080, or equivalent 

Dynodes: 

Substrate   Nickel 

Secondary-emitting surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances: 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Socket   Cinch-Jones No.12CS-M, or equivalent 

Magnetic Shield   See footnote a 

Maximum Ratings, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.9   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Current 130 seconds max. 
averaging time)   0.5 max. mA 

Ambient-Temperature Range  —80 to +85 oC 

Characteristics Range Values for Equipment Design: 
Under conditions with do supply voltage IE1 across a voltage divider 
providing 1/10 of E between cathode and dynode No.t; 1/10 of E 
for each succeeding dynode stage; and 1/10 of E between dynode 

No.9 and anode, and at a temperature of 22o C. 

With E = 1000 volts (Except as notedl. 

Min. Typ. Max. 

Anode Sensi..vity: 

Radiant, at 
400 nanometers   — 1.7x105 — A/W 

Voltage required to pro-
vide an anode current of 
100/LAb   250 - 500 V 

~~U u 
Electronic 
Components 

DATA 1 
10-71 



4555 
Cathode Sensitivity: 

Radiant, at 
400 nanometers . . . . — 0.054 — A/W 

With blue light sourcec 
(2870° K + UG-5 and 
BG-12) (See Figure 2) . 3.0x10-6 4.5x10-6 A/incident 

Im 

Quantum Efficiency at 
400 nanometers   — 17 — 

Current Amplification   — 3x106 —

Anode Dark Current, at 
800 V   — 8x10-10 1x10-8 A 

a 

b 

Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 
1322 N. Elston Avenue, Chicago, I L, 60622, or equivalent. 

Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter combination (Jena UG-5 and 
Jena BG-12, manufactured by Jenaef Glaswerk, Schott &Gen, 
Mainz, West Germany) from atungsten-filament lamp operated 
at a color temperature of 2870° K. This filter combination is 
interposed between a 0.172" x 0.700" aperture and the tube 

entrance window. The light input incident on the filter combina-
tion is 1 x 10-2 lumen. The tube is rotated about its major axis 
to obtain maximum output current. 

c Under the same conditions as footnote Ibl except 60 volts are 

applied between cathode and all other electrodes connected as 

anode. 

When the ratio of peak anode current to average anode cur-

rent is high, non-inductive capacitors should be employed 

across the latter stages of the tube. The values of these 

capacitors should be chosen so that sufficient charge is 

available to prevent a change of more than a few per cent in 

interstage voltages throughout the pulse duration. The capa-

citor values across the dynode stages will depend upon the 

shape and theamplitude of the anode~current pulse, and the 

time duration of the pulse, or train of pulses. When the out-

put pulse is assumed to be rectangular in shape, the follow-

ing formula applies: 
i•t 

C=100 —
V 
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4555 
where C is in farads 

i is the amplitude of anode current in amperes 
,..., V is the voltage across the capacitor in volts 

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to-final dynode capacitor. 
The factor 100 is used to limit the voltage change across the 
capacitor to 1%maximum during a pulse. Capacitor values 

'^~ for preceding stages should take into account the smaller 
values of dynode currents in these stages. Conservatively, a 
factor of approximately 2 per stage is used. Capacitors are 
not required across those dynode stages where the dynode 
current is less than 1 /10 of the current through the voltage-

/~ divider network. 

~"~ 

For other shaped pulses or for a train of pulses, the total 
charge q should be substituted for (i•t) and the following 
formula applies: 

q 
C = 100 —

V 
where q = f i~t) dt coulombs 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

TO REGULATED 
GC POWER SUPPLY 

(SEE NOTE I) 

RI 

R2 

R3 

Rq 

Rg 

R6 

R~ 

Rg 

Rq 

RIO 

ANODE RETURN 

ii PHOTD-
MULTIPLIER 

92CS-11382R2 

~~ Rt through R10 — 5000 to 1,000,000 ohms 

Note: To assure a high degree of linearity, the values of the resistors 
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4555 
making up the voltage~ivider network should be such that the cur-

rent through the network, for the selected operating supply voltage, 

is at least 10 times greater than the maximum average anode current 

required. 

Note: Capacitors C1 through C3 should be connected at the tube 

socket for optimum high-frequency performance. Leads to all capa-

citors should be as short as possible to minimize inductance effects. 

TYPICAL P16 SPECTRAL DISTRIBUTION CHARACTERISTIC 
AND THE SPECTRAL CHARACTERISTIC OF LIGHT FROM A 
2870° K SOURCE AFTER PASSING THROUGH INDICATED 

FILTERS. 

CURVE A: SPECTRAL~ENERGY EMISSION CHARACTERISTIC OF PHOSPHOR P78'. 
CURVE B: SPECTRAL CHARACTERISTIC OF LIGHT FROM A 2870~K~SOURCE 

AFTER PASS NG THROUGH A BLUE FILTER (COMBINATION OF SCHOTT 
I.Mn+NI BG~1Y ANO UG-5 FILTERS.1" 

300 350 100 150 500 

WAVELENGTH — NANOMETERS 

550 800 

* JEDEC Publication 16A, January 1966. 

** Curve B is the product of the transmission characteristics of a 
combination of a BG-12 filter (1 mm thick) and a UG-5 filter 
Itmm thick) and the emission characteristics of a 2870° K 
tungsten-filament lamp. The filters are not in optical contact. 
The transmission characteristics of the filter combination include 
reflection losses at the air-glass interfaces. Some transmission oc-
curs above 700 nanometers but is not indicated because it is 
beyond the spectral sensitivity range of the 4555. Information 
is obtained from "Color Glass Filters", Jenaef Glaswerk, Schott 
& Gen, 200 Park Avenue, NY 10017. 
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DIMENSIONAL 
OUTLINE 

2.55 
MAx. 

3 10 
MAX. 

12 -PIN 
DUODECAR 
BAS£ 

DETAIL OF BASE 
(Bottom View) 

, 1.18 y , 
MAx. DIA. 

no" zn' 
MA% DIA .! 

27.7' 

~~" 
E %MAUST 7UBE- 27r .200" MA%. DIA. 

27ri 1 

35.7' 
.79p" 
OM. 

31 

.94 MIN. 

.335 
1.015 

92L5-3544 

zTr 7r z7T• 
~- Iz Pms z77, ~•:.00¢' 

DIA. 

~}~E%RAUST-TUBE 
iILLET 

27 T .lZO" MAx. OIA 

DIMENSIONS 
IN 

INCHES 

277' 

Duadec4r-Base-Pin Contour 

040̂  DIA. 
.ols' MIN. PIN 

o7s^ MAx! L 
r~ ~ 4 ~ONOT BROUGRTT

TO A SHARP POINT 

Base-pin positions are held to tolerances such that entire length of 

pins wiN, without undue force, pass into and disengage from fiat-
plate gauge having a thickness of 0.250" and thirteen holes with 
diameters of 0.0520" + 0.0005" so located on a 0.7500" + 0.0005" 
diameter circle LhaY the distance along the chord between any two 
adjacent hole centers is 0.1795" + 0.0005". Gauge is also provided 

with a hole 0:375" + 0.005" — 0.000" diameter concentric with 

the pin circle. 
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TERMINAL DIAGRAM (Bottom View) 

K NC 

DIRECTION OF INCIDENT 
RADIATION 

oeo 

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— No Internal Connection* 
Pin 12— Photocathode 

Note: The tube should be rotated about its major axis to provide 
maximum anode current. 

* The socket terminal for Pin 11 may be used as a tie point for the 
voltage-divider resistor from dynode No.9 to the positive do sup- 
ply voltage and the load resistor from the anode to the positive 
do supply voltage. 

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE 
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DIRECTION OF 
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TYPICAL VARIATION OF PHOTOCATHODE SENSIVITY 

ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

~^~ 

/~ 

SPOT S ZE : 1 MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTN PROJECTED NORMAL TO PLANE OF GRILL. 

VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT 8Y GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
TIES HAVE BEEN 

IGNORED. 

~::L~L'i:.::. ~i' 

 l.Ci=i'

0 2 4 6 B 10 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT -MILLIMETERS 

12 

92CS-7667R2 

TYPICAL VARIATION OF PHOTOCATHODE SENSIVITY 

ALONG TUBE LENGTH 

SPOT SIZE :IMM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 

R
E

LA
TI

V
E

 A
N

O
D

E
 

C
U

R
R

E
N

T
 

100 ,. ~ - - 1 -. - _. ~ ~. ~ - F `? ~ .+-~.+-

80 

60 

40 

20 

0 5 10 15 20 25 30 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE-MILLIMETERS g2CS-766382 

LJ U~u U 
Electronic 
Components 

DATA 4 

coat 



4555 

TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 
CHARACTERISTICS 
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TYPICAL CURRENT AMPLIFICATION CHARACTERISTIC 

SUPPLY VOLTAGE IEI ACROSS VOLTAGE DIVIDER PROVIDING 1/100F E BETWEEN 
CATHODE AND DYNODE No.l; 1/100F E FOR EACH SUCCEEDING DVNOOE STAGE; 
AND 1/10 OF E BETWEEN DYNODE No.9 AND ANODE 
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4555 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED 

WITH RESPECT TO FIXED LIGHT BEAM 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE =CONSTANT 
ZERO —DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL. 

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
A80UT MAJOR TUBE A%IS. 

ROTATIONAL POSITION (TOP VIEW) CLOCKWISE (-) 
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE (+) 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING i/10 OF 
E BETWEEN CATHODE AND DYNODE No. l ; 1/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE 
No. 9 4ND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR 4%IS OF TUBE. 
POSITIVE VgLUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TORE BASE_ 
TUBE IS DEGAUSSED PRIOR TO TEST 4NDIS AGAIN DEGAUSSED 

BEFORE FLUX DIRECTION IS CHANGED. 
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4589 
Vidicon 

Variant of Type 8507A Hoving a Fiber-Optic Faceplate 

ELECTRICAL 

Heater Voltage 6  3 ± 109 V 

Heater Current at 6.3 Volts, ac or do   0.6 nominal A 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

OPTICAL 

Faceplate (Image Surface) Material   Dark-Clad Fiber-Optics 

Flatness   Within 0.5 F1m 

Pitch (Center-to-center spacing)   5.5 ± 1.0 ~Im 

Maximum tilt   2 minutes of arc 

Spectral Response   RCA Type II, See accompanying 
Typical Spectral Sensitivity Characteristics 

Photoconductor   Antimony Trisulfide 

PHOTOCONDUCTIVE LAYER 

Maximum useful diagonal of image 0625 in (16 mm) 

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. 

MECHANICAL 

Overall Length   6.250 ± 0.125 in (158.76 ± 3.19 mm) 
Greatest Diameter 1  210 ± 0.010 in (30.73 ± 0.25 mm) 
Bulb Diameter   1.025 ± 0.003 in (26.04 ± 0.08 mm) 
Base   Small-Button Ditetrar 8-Pin (JEDEC No.E8-111 

Socket   Cinchb No.8VT (133-98-11-0151, or equivalent 
Deflecting Yoke —Focusing Coil —
Alignment Coil —Assembly   Cleveland Elecironicsc,d 

No VYFA-355-2, or equivalent 
Operating Position   Any 
Weight (Approx.)   2 oz 

MAXIMUM AND MINIMUM RATINGS Absolute-Maximum Values 

For scanned area of 1/2" x 3/8" (12.7 mm x 9.5 mm) 

Min. Maz. 

Grid-No.4 Voltagef   — 1000 V 
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4589 
Grid-No.4 and Grid-No.3 
Voltage Difference   — 600 V 

Grid-No.3 Voltagef   — 1000 V 

Grid-No.2 Voltage   — 350 V 

Grid-No.2 Power Dissipation   — 1 W 

Grid-No.1 Voltage   -150 0 V 

Heater-Cathode Voltage   -125 10 V 

Target Voltage   — 100 V 

Dark Current   — 0.25 µ0 
Peak Target Currentg   — 0.75 ~JA 

Faceplate: 
— 50001m/ft2

Illuminationh   — 50000 lux 

Temperature: 

Operating and storage   — 71 oC 

TYPICAL OPERATION 

With tube operated in a Cleveland 
Electronics Assembly Type VYFA-355-2, 
scanned area of 1/2" x 3/8" 112.7 mm 
x 9.5 mmi, faceplate temperature of 30 
to 35o C, and standard CCIR "M", or EIA, 
TV scanning rate 1525 lines, interlaced 2:1, 
frame time 1/30 second) 

Grid-No.4 (Decelerator) 

Low-Voltage 
Mode 

High-Voltage 
Mode 

Voltagef  500 900 V 

Grid-No.3f (Beam-Focus 
Electrode) Voltage 300 540 V 

Grid-No.2 (Accelerator) 
Voltage  300 300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid-No i 75 75 V 

When applied to cathode 20 20 V 

Field Strength at Center of 
Focusing Coilj  40 ± 4 58 ± 4 G 

Peak-to-Peak Deflecting-
Coil Current: 

Horizontal  350 480 mA 

Vertical  20 28 mA 

Field Strength of Adjustable 
Alignment Coilk  0 to 4 0 to 4 G 

DATA 1 Electronic 
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4589 
TYPICAL PERFORMANCE DATA 

Under the conditions shown under 
Typical Operation 

Grid-No.1 Voltage for Picture 
Cutoffm   -65 to -100 -65 to -100 V 

Average "Gamma' of Transfer 
Characteristic for aSignal-
Output Current Between 
20 nA and 200 nA   0.65 0.65 

Lag —Per Cent of Initial Value 
of Signal-Output Current 1 /20 
Second After Illumination is 
Removedn   20 20 

Limiting Resolution: 

At center of picture   1000 1100 TV Lines 

At corner of picture   600 700 TV Lines 

Amplitude Response to a 
400 TV Line Square-Wave 
Test Pattern at Center of 
PictureP   45 55 

High-Sensitivity Operation 

Conditions 

Faceplate Illumination 
(Highlight)   0.1 Im/ft2 Ifcl 
Dark Currentq   0.10 /tA 

Performance 

Target Voltager•s   30 to 60 V 

Typical Signal-Output Current:t 

For collimated lightu   0.08 /AA 

Average-Sensitivity Operation 

Conditions 

Faceplate Illumination (Highlight) 1.0 Im/ft2 Ifcl 
Dark Currentq   0.02 /tA 

Performance 

Target Voltager•s   20 to 40 

Typical Signal-Output Current:t 

For collimated lightu   0.16 

For diffused lightu   0.11 

V 

NA 

~~~ 
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4589 
a This capacitance, which effectively is the output impedance of the 

4589, 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. 

b Made by Cinch Manufacturing Company, 1501 Morse Avenue, Elk 

Grove,Village, IL 60007. 

c Made by Cleveland Electronics Inc., 2000 Highland Road, Twinsburg, 
Ohio 44087. 

d These components are chosen to provide tube operation with minimum 
beam-lending error when mounted in the recommended position along 
the tube axis-

f Grid-No.4 voltage must always be greater than grid-No.3 voltage. The 

maximum voltage difference between these electrodes, however, should 

not exceed 600 volts. When the 4589 is positioned within the magnetic 

assembly, the recommended ratio of grid-No.3 to grid-No.4 voltage is 

6/10 to 5/10; best geometry being provided when the ratio is 6/10, and 

most uniform signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired perfor-
mance. 

9 Video amplifiers must be designed properly to handle target currents of 

this magnitude to avoid amplifier overload or picture distortion. 

h For conditions where "white light" is uniformly diffused over entire 
tube face. 

1 The polar ty of the focusing coil should be such that anorth-seeking 
pole is attracted to the image end of the focusing coil, with the indi-
cator located outside of and at the image end of the focusing coil. 

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 

m With no blanking voltage on grid No.1. 

n For an initial signal-output current of 300 nanoamperes and a dark cur-
rent of 20 nanoamperes. Lag will increase with a decrease in initial sig-
nal current and/or an increase in dark current. 

P Amplitude response is the signal amplitude from a given TV line number 
(fine picture detail) expressed as a per cent of the signal amplitude from 

a very-low-frequency (large-areal picture element. In practice, the large- `/ 
detail reference is usually 15 TV lines with signal amplitude set equal to 

100 per cent. The TV line numbers are determined by the number of 
equal-width black and white lines that will fit into the physical height 
of the image focused on the camera-tube faceplate. 

q The deflecting circuits must provide extremely linear scanning for good 
black-level reproduction. Dark-current signal is proportional to the scan-
ning velocity. Any change in scanning velocity produces ablack-level 
error in direct proportion [o the change in scanning velocity. 
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4589 
r The target voltage far each 4589 must be adjusted to that value which 

gives the desired operating dark current. 
s Indicated range for each type of service serves only to illustrate the 

operating target-voltage range normally encountered. 

t Defined as the component of the highlight target current after the dark• 
current component has been subtracted. 

u Fiber-optic faceptates have the following transmission values: 

Min. Typical 
To collimated light 68% 80% 
To diffused light• 60% 55% 

•Representative of light output from a phosphor screen fiber-optically 

coupled. 

SPURIOUS SIGNAL TEST 

"~ 

 1 
Figure 1 

92L6-061 

This test is performed using a uniformly diffused white test pat-
tern that is separated into two zones as shown in Figure 1. To be 
counted as a spot, the spurious signal amplitude must be greater 
than 10% of a peak white signal of 300 nanoamperes under either 
highlight or capped conditions, and lines or streaks must be greater 
than 5%. Lines or streaks having an area not exceeding that of a 6-
TV line round spot are counted as spots and are subject to the 

spot criteria shown below. Grainy or mottled background having 
a spurious signal amplitude greater than 3% of the peak white 
signal (300 nA) and block lines and multifiber shading signal am-

plitudes greater than 5% constitute reject items. 
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4589 
TABLE 1 

For scanned area of 1/2" x 3/8" 112.7 mm x 9.5 mm) 

Equivalent Number 
of Raster Lines 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 6 0 0 

6 but not including 4 0 2 

4 but not including 2 6 6 

2 but not including 1 25 25 

1 or less 

Minimum separation between any 2 spots greater than 1 raster line 
is limited to 16 raster lines. 

"Spots of this size are allowed unless concentration causes a smudg-
ed appearance. 

Fiber-Optic Distortion Errors are normally negligible. In exceptional 
cases, a typical distortion of 2 TV lines may occur. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT—

ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error. 

II 
3 16 

~ii~~• 
.••' 

.......... •.:::'i~ 

FOCUSING COIL 
SEE NOTE 

=- ALIGNMENT 
COIL 

4 I'

 u~~ 

2~ 
2  l~g~ 

— HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92C5-12242R1 

Note: Cross-hatching indicates wound portion of focusing coil. 
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4589 
TERMINAL DIAGRAM (Bottom View) 

+~1 Pin 1: Heater 
Pin 2: Grid No.1 
Pin 3: Grid No.4 
Pin 4: Internal 

Connection -
Do Not Use 

~I~ Pin 5: Grid No.2 
~ '! Pin 6: Grid No.3 

Pin 7: Cathode 

r 

4 

SHORT 
PIN 
IC 

G3 

Pin 8: Heater 
Flange :Target 

Short Index 
Pin -Internal 
Connection -
Make No Connection 

DIRECTION OF LIGNT~ 
INTO FACE END OF TUBE 

DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

6.2502.125 
(156.75 ± 3.19 ) 

I 
1.125±.010 ~ 1.210±.010 DIA. 
(26.56±.25) ' (30.73±.25) 

/ ~ 1 

FACEPLATE (NOTE) 

TARGET FLANGE 

1.025 ±.003 
(26.04 i.06)DIA. 

Note: Flatness of fiber-optic faceplate 

is less than 0.5 µm, corresponding to 

approximately 1 fringe of sodium "D" 
Iight.Maximum faceplatetilt is 2 minutes 
of arc. 

BASE 
JEDEC No.EB—II 

92LS-3549 
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4589 
TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

INPUT RADIANT COWER ADJUSTED TO OBTAIN 

EQUAL VALUES OF S GNAL -OUTPUT CURRENT 
AT ALL WAVELENGTHS. 
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4802 
Photomultiplier Tube 

i^ 

/1 

i~ 

3/4"-Diameter, 12-Stage Type Having S-11 Spectral 
Response and Copper-Beryllium Dynodes 

■ Typical Current Amplification: 4 x 106

■ Typical Quantum Efficiency: 17% at 440 nm 

■ Tube Size: 0.78" Max. Diameter, 3.8" Max  Length 

■ Flat Faceplate for Mounting Scintillators 

General Data 
Spectral Response   See Figure 1 

Wavelength of Maximum Response   440 ± 50 nm 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area   0.2 in2 (1.26 cm2) 

Minimum diameter   0.5 in (1.27 cm) 

Window   Borosilicate Glass (Corninga No.70561, 
or equivalent 

Shape   Plano-Concave 

Index of refraction at 436 
nanometers   1.523 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-emitting surface   Beryllium-Oxide 

Structure   In-Line, Electrostatic-Focus Type 
Direct Interelectrode Capacitances (Approx.l: 

Anode to dynode No.12   2.4 pF 

Anode to all other electrodes   3.2 pF 

Maximum Overall Length (Excluding 
Semiflexible Leads)   3.8 in (96.5 mm) 

Maximum Diameter   0.78 in (19.8 mm) 

Base (Temporary)   SmallShell Bidecal 20-Pin 
(JEDEC No.B20-102) 

Socket   Cinchb No.20-PM, or equivalent 

Magnetic Shield   Perfection Micac No.tOP40, 
or equivalent 

Operating Position   Any 

Weight (Approx.): 

With temporary base removed   1 oz 

~LJU LJ 
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4802 

Maximum Ratings, Absolute-Maximum Valuesd 
DC Supply Voltage: 

Between anode and cathode  2000 max. V 

Between anode and dynode No.12  300 max. V 

Between adjacent dynodes  200 max. V 

Between dynode No.1 and cathode  400 max. V 

Average Anode Currente  0.5 max. mA 

Ambient Temperaturef  75 max, oC 

Characteristics Range Values for Equipment Design 
Under conditions with a DC supply voltage (E) across a voltage 
divider providing the electrode voltages as shown in Table I and at an 
ambient temperature of 220 C, except as noted. 

With E = 1500 volts (except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9 at 440 
nanometers   — 2.4x105 — A/W 

Luminoush 
(28540 K1   100 300 3500 A/Im 

Cathode Sensitivity: 

Radiant) at 440 
nanometers   — 6x10-2 — A/W 

Luminousk 
(28540 K)   5x10-5 7.5x10-5 — A/Im 

Blue responsem 
(28540 K + C.S. 
No.5-58, 1 /2 stock 
thickness)   5x10-6 7.5x10-6 — A/inci-

dent lm 

Quantum efficiency 
at 440 nanometers . . . — 17 — 

Current Amplification . . — 4x106 —

Anode Dark Currentn 
at 200 A/Im  — 5x10-8 5x10.7 A 

Equivalent Anode Dark ~ _ 2,5x10-10 2.5x10-9 Im 
Current Inputn at 200 
A/Im   — 3.1 x10'13P 3.1 x10-12p yy 

~.+/ 
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/1 

/'^~ 

~'1 

i^\ 

Table 1 

Typical Potential Distribution 

Between: 
7.1 % of Supply Voltage IEI 
Multiplied by: 

Cathode to Dynode No.1 
Dynode No.1 to Dynode No.2 
Dynode No.2 to Dynode No.3 
Dynode No.3 to Dynode No.4 
Dynode No.4 to Dynode No.S 
Dynode No.5 to Dynode No.6 
Dynode No.6 to Dynode No.7 
Dynode No.7 to Dynode No.8 
Dynode No.8 to Dynode No.9 
Dynode No.9 to Dynode No.10 
Dynode No.10 to Dynode No.11 
Dynode No.11 to Dynode No.12 
Dynode No.12 to Anode 
Anode to Cathode 

1.2 
1.2 
1.7 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.4.1 

a Made by Corning Glass Works, Corning, NY 14830. 
b Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 
c Made by Magnetic Shield Division, Perfection Mica Company, 

1322 N. Elston Avenue, Chicago 22, IL 60622. 
d A description of the Absolute Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 
e Averaged over any interval of 30 seconds maximum. 
f Tube operation at room temperature or below is recommended. 
g This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 803 lumens per watt. 
h Under the following conditions: The light source is a tungsten-

filament lamp having s l ime-glass envelope. It is operated at a 
color temperature of 2854° K and a light input of 1 micro-
lumen is used. 

j This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 803 lumens per watt. 

k 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 2854° K. The value of light flux is 0.01 
lumen and 200 volts are applied between cathode and al l other 
electrodes connected as anode. 

m Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S. No.5-58, pol-
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4802 
fished to 1/2 stock thickness — Manufactured by the Corning 

Glass Works, Corning, NY 14830) from atungsten-filament lamp 
operated at a color temperature of 2854° 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. 

n With supply voltage adjusted to give a luminous sensitivity of 
200 amperes per lumen. Dark current caused by ihermionic emis-
sion may be reduced by use of a refrigerant. 

P At 440 nanometers. These values are calculated from the EADCI 
values in lumens using a conversion factor of 803 lumens per 
watt. 

Operating Considerations 
Shielding 

Electrostatic shielding of the tube is ordinarily required. 
When a shield is used, it must be connected to the cathode 
terminal. The application of high voltage, with respect to 
cathode, to insulating or other materials supporting or 
shielding the tube at the photocathode end should not be 
permitted unless such materials are chosen to limit leakage 
current to the tube envelope to 1 x 10-12 ampere or less. 

In addition to increasing dark current and noise output be-
cause of voltage gradients developed across the bulb wall, 
such high voltage may produce minute leakage current to 
the cathode, through the tube envelope and insulating ma-
terials, which can permanently damage the tube. 

Ambient Atmosphere 
Operation or storage of this tube in environments where 
helium is present should be avoided. Helium may permeate 
the tube envelope and may lead to eventual tube destruc-
tion. 

Lead Connections 
The semiflexible leads of the tube may be soldered or weld-
ed into the associated circuit. Care must be exercised when 
making such connections to prevent tube destruction due to 
thermal stress of the glass-metal seals. A heat sink placed in 
contact with the semiflexible leads between the point being 
soldered, or welded, and the protective shell is recommended. 
Excessive bending of the leads is to be avoided. 

~~ 

``~.~. 

U U~~ 
Electronic 
Components 

DATA 2 



4802 
Basing Diagram —Bottom View (With Temporary Base) 

DY 

DYE
^\ 

DY5

~^\ 

^~ 

P 

DY3

NC 
NC NC DY12 

DYIO 

DYg 

DY6 

DYI NC 
NC 

K 

Pin 13: Dynode No.10 
Pin 14: Dynode No. 8 
Pin 15: Dynode No. 6 
Pin 16: Dynode No. 4 

NC 

DYq 

D~2 

.e3 

Pin 1 : No Connection 
Pin 2: Dynode No. 1 
Pin 3: Dynode No. 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 17: Dynode No. 2 
Pin 18: No Connection 
Pin 19: No Connection 
Pin 20: Photocathode 

Lead Connections —Bottom View (With Base Removed) 
? Lead 1 : Dynode No. 1 

DYII,~ — ~ Y,2 Lead 2: Dynode No. 3 
Lead 3: Dynode No. 5 
Lead 4: Dynode No. 7 
Lead 5: Dynode No. 9 

—c, vDY6 
Lead 6: Dynode No.11 DY7 ~ ~}--

y ,__ Lead 8: Anode 
DYS ~ y__ ®DY6 Lead 10: Dynode No.12 

~~+ y, Lead 11 : Dynode No.10 
/~ la ora Lead 12: Dynode No. 8 

Lead 13: Dynode No. 6 
Lead 14: Dynode No. 4 

K ,,, Lead 16: Photocathode 

Lead 15 Dynode No. 2 

Lead Orientation, Bottom View 

NOTE 2 

~.~ INDEX — / 
NOTEI 

a~±.ol 
DIA 

zo^ 

925 — 3396 

Note 1 —Lead is cut off 
within 0.12" of glass 
button for indexing. 

Note 2 —Lead Nos.7,9, 
and 17 are cut off 
within 0.12" of the 
glass button. 
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Dimensional Outline 

0.755 
119.21 

MA%. DIA. 
FACEPLATE 

0.5 NOTE1 
112.7) ~~ 

MIN. DIA 

PHOTOCATHODE 

0.665 2 0.015 
117.32 0.891 I.R. 

TB BULB 

WAFER 

0.3017.61 
MA%. 

0.2817.1) } 
MAX. 

11 SEMIFL E%IBIE 
GOLD-PLATED LEADS 
.025 t .001 
(0.720.11 

DIA. 

MIN. LENGTH = 1.5135.11 

TEMPORARY BASE 
JEDEC No.820-102 

3.51 s .18 
189.2 2 .161 

0.5 
112.71 
NOTE2 

 ~■ 

~!  .~~  
} /~ .161/1 0.]8119.81 

MA%. DIA. MAX. DIA. 
NOTE2 

38 
196.51 
MA%. 

93LMJ1<0 

Dimensions are in inches unless otherwise stated. Dimensions tabu-
lated below are in millimeters and are derived from the basic inch 
dimensions 11 inch = 25.4 mml. 

Note 1 —Deviation from flatness will not exceed 0.006" from peak 
to valley. 

Note 2 — Within this length, maximum diameter of tube is 0.78". 
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Typical Photocathode Spectral Response Characteristics 
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Sensitivity and Current Amplification Characteristics 

THE SUPPLY VOLTAGE IEI IS ACROSS A VOLTAGE DIVIDER WHICN PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 
7.1%OF E 

MULTIPLIED BV 

CATHODE ANO DYNODE No.l 
DYNODE No.l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.2 
1.2 
1.7 
1.0 
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Typical EADCI and Anode Dark Current Characteristics 

LUMINOUS SENSITIVITY IS VARIED BV ADJUSTMENT OF THE SUPPLY VOLTAGE 
IEI ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 7.1%OF E 
MULTIPLIED BV 

CATHODE AND DYNODE No.1 
DYNODE No.l ANO DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE ANO CATHODE 

1.2 
1.2 
1,7 
1.0 

70.1 

TUBE TEMPERATURE IS 22oC 
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Typical Circuit Arrangement for Scintillation 
Counting Applications 

3 

O 

ca 

+CS 

TO 
REGUI>TED 
OL POWER 
SUPPIv 

< l Ov 12 

C I DY„ 

 C I DY,° 

C I DY9 

C I Dv8 

 low 

C I DY6 

< ~ DYs 

C  I Ov< 

C  I pv3 

C I DYE 

 C I DYl 

OUTPUT 

C1: 0.05, 500 VDC, Ceramic Disc R1 through R10: 270 kS2±5%, 

C2: 0.02, 500 VDC, Ceramic Disc 1/2 W 
R17: 470 kSL±5%, 1/2 W 

C3: 0.01, 500 VDC, Ceramic Disc 
R12• R13~ 330 kS2±5%, 1/2 W ~~ 

Cq: 0.005, 500 VDC, Ceramic Disc R14: 1 MSt±S%, 1/2 W 
C5, Cg: 0.005, 2500 VDC,'Ceramic Disc 
Note 1 —The value of the load elements R~ and C~, depend on the 
application. R~ x C~ = 10 microseconds for most applications. 

Note 2 —Tolerance of all capacitors is ± 20 % . 

Figure 4 ~ 
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4804A 4804 
4804A/P2 4804/P2 

SIT Camera Tubes 
Silicon-Intensifier Target (SIT1, 
16-Millimeter Fiber-Optic Faceplate Types 

...+. 

/
"y~ 

'̂"tea

■ Very High Sensitivity ■ Sturdy Compact Structure 

■ Excellent Discharge Capability ■ Low Lag 

■ High Resolution ■ Low-Power 0.6 Watt Dark Heater 

The 4804A is similar to the 4804, except that the spurious 
signal (spot) rejection of the 4804A is more stringent than that 
of the 4804 and where indicated otherwise. The 4804A/P2 and 

4804/P2 are potted versions of the 4804A and 4804, respectively. 

General Data 

The majority of these data apply to both potted and non-potted ver-
sions. Where exceptions exist, the data are labeled appropriately. 

Spectral Response   S-20 

Wavelength of Maximum Response   420 ± 50 nm 

Photocathode: 

Material   Na-K-CsSb (Multialkali) 

Maximum useful diagonal of rectangular 
image   16 mm (0.625 in) 

Orientation of quality rectangle—Proper 
orientation is obtained when the horizontal 
scan is essentially parallel to the plane 
passing through the tube axis and the 
short index pin. 

I mage Surface: 

Shape   Flat, Circular 

Material   Dark-clad Fiber Optics 

Pitch (Nominal center-tocenter spacing)   6µm 

~'^ Direct Interelectrode Capacitance (Approx.): 

Target to all other electrodes   10 pF 

Maximum Overall Length: 

Potted   7.880 in (200 mm) 
Non-potted   7.500 in (190.5 mml 

''~*~ Maximum Diameter: 

Potted   2.080 in ( 52.8 mm) 
Non-potted . . . (See Figure 11 Note a) 1.515 in ( 38.5 mm) 
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4804A 4804 
48O4A/P2 4804/P2 

Image Section: 

Focusing method   Electrostatic 
Configuration 

Potted   Diodeconnected Triode 
'~../ 

Non-potted   Triode 
Internal Focus Bleeder (potted only)   1.00 f 0.10 GSl 

Scanning Section: 

Focusing method   Magnetic 
Deflection method   Magnetic ~ 

Base   Small-Button Ditetrar 8-Pin, 
(JEDEC No.E8-11) 

Socket   Cincha No.8VT (133-98-11-0151, or 
equivalent 

Deflecting Yoke-Focusing Coil 
Alignment Coil Assembly: 

Potted   Cleveland Electronics No.SVDA-2037-1 or 
Penn Tran No.1490-1 

Non-Potted   Cleveland Electronics b No.SVDA-2037, 
or Penn Tranc, No.1490, or equivalent 

Operating Position   Any 
Approximate Weight: 

Potted   9.3 oz (264 gl 
Non•potted   4.5 oz (127 gl 

Maximum Ratings, Absolute-Maximum Values:d 

Temperature: 

Min. Max. 

Operating  —10 60 oC 

Non-operating range  

Image Section: 

—54 71 oC 
a..-' 

Photocathode voltage Inegative with 
respect to anodel: 

4804A/P2, 4804A  — —10,000 V 

4804/P2, 4804 — —9,000 V 

DC photocathode current  — 350 nA 

Focus Electrode Inegative with 
respect to anode, non-pottedl: 

4804A  — —10,000 V 

4804  — —9,000 V 

Anode voltage Izero with respect 
to thermionic cathode)  — Ground ~...~ 
Exposures  — 104 fc-s 

DATA 1 Electronic 
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4804A 4804 

4804A/P24804/P2 

Scanning Section: 

Heater-Voltage  6.0 6.6 V 

Grid-No.4 Voltagef  — 350 V 

Grid-No.3 Voltagef  — 350 V 

Grid-No.2 Voltage — 350 V 

Grid-No.2 Dissipation  — 1 W 

Grid-No.t Voltage  —150 0 V 
Heater-Cathode Voltage  —125 10 V 

Target Voltage — 3009 V 
Peak Target Current  - 750 nA 

Typical Operation 

~.~, With tube operated in a Cleveland Electronics Assembly Type 
No.SVDA-2037, or equivalent, faceplate image size 1/2" x 3/8" 
(12.7 mm x 9.53 mm1, and standard CCIR "M", or EIA, TV scan-
ning rate (525 lines, interlaced 2:1, frame time 1/30 second) 

Temperature   25 to 31 oC 

Image Section: 

Photocathode voltage (negative with 
respect to anode)   —9000 to —2500 V 
Focusing-grid voltage (positive with 
respect to photocathode   1.5 f 0.5% of 

photocathode voltage 

Anode voltage Izero with respect to 
thermionic cathode   Ground 

Scanning Section: 

Heater, for unipotential cathode: 

Current   0.7 A 

Nominal voltage for current of 0.1 ampere 6.3 V 

Grid-No.4lDecelerator) Voltagef   340 V 

Grid-No.3 (Beam-Focus Electrode) Voltagef   300 V 

Grid-No.2 (Accelerator) Voltage   300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid No.t   75 V 
When applied to cathode   20 V 

Target Current   300 nA 

Target Voltageg•h 8 to 70 V 

Focusing-Coil Current) (Approx.) 40 mA 

Peak-to-Peak Deflecting-Coil Current: 

Horizontal   180 mA 

Vertical   20 mA 
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4804A 4804 
4804A/P24804/P2 

Field Strength of Each Adjustable 
Alignment Coil : 

4804A/P2, 4804A   0 to 3 G 

4804/P2, 4804 0 to 4 G 

Performance Data 
Under conditions shown under Typical Operation 

Min. Typical Maz. 

Grid-No.t Voltage for 
Picture Cutoffk  

Gain Ratio for Photocathode 
Voltage Swing from —9 to 
—2.5 k V  

Average "Gamma" of Transfer 
Characteristic for Signal Output 
Current between 1.0 nA and 
700 nA (See Figure 7)  

Lag—Per Cent of Initial Signal 
Output Current 1 /20 Second 
After Illumination is Removedm 
(See Figure 31   —

Conirast Transfer (Amplitude 
Responsel to a 400 TV Line 
Square-Wave Test Pattern at 
Center of Picturen (See Figure 2) 

4804A/P2,4804A . .. 24 

4804/P2, 4804 . . . 20 

Resolution (See Figure 6) . 600 

Sensitivity ISee Figure 7) 

Target Current Gain at 
9 kV (See Figure 51: 

—65 

100 

250 

l 190,000 

—80 —120 

400 — 

1 

7 12 

V 

— TV Lines 

— /.!A/Im/ft2
1/iA/fcl 

270,000 — /~A/Im 

30 

30 

700 

350 

4804A/P2,4804A  1100 1600 —

4804/P2,4804  — 1600 —

Dark Current for Target 
Voltage of 8 Volts 
ISee Figure 41  

Photocathode Responsivity: 

Luminous (28540 K 
Tungsten Source)p: 

4804A/P2- 4804A. 2.6 3.2 — mA/W-
4804/P2, 4804   — 3.2 — 2854° K 

Luminous (See Figure 8) 
4804A/P2, 4804A . 

4804lP2, 4804 . . . 

— 7 15 nA ~~✓' 

130 160 — /aA/Im 

160 — J.lA/Im 
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4804A 4804 

4804A/P24804/P2 

Spurious Signal Test 

92 LS- 3224 

D —Active Target Diameter 

H —Raster Height (4 x 3 Aspect Ratio) 
Zone 1 —Diameter = H/2, Area ^ 15% 
Zone 2 —Diameter = H, Area ^ 45% 
Zone 3 —Peripheral Area x  40% 

Figure 1 —Spurious Signal Test Pattern 

,~, 

This test is performed with the tube viewing a uniformly 
diffused white test pattern that identifies the three zones 
shown in Figure 1. The tube is operated under the condi-
tions specified under Typical Operating Values and is illum-
inated to provide a peak highlight signal current of 300 

nanoamperes. The tube is adjusted to provide maximum 
picture resolution. Spurious signals are evaluated by size 
which is represented by equivalent numbers of raster lines 
in a 525 TV line system. 

4804A/P2, 4804A 

Allowable spot size for each zone is shown in Table I. To be 
classified as a spot, the spurious signal amplitude must be at 
least 10% of the peak white signal under either highlight or 
capped conditions. Smudges, streaks, or mottled and grainy 
background must have a spurious signal amplitude of at 
least 5% to constitute a reject item. 
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Electronic 
Components 

DATA 3 
6-72 



4804A 4804 
4804A/ P2 4804/ P2 

Table I — 4804A/P2, 4804A 

Blemish Size 
(Equivalent Zone 1 Zone 2 Zone3 
Number of Allowed Spots Allowed Spots Allowed Spots 
Raster Lines) 

over 8 0 0 0 
over 6 1 2 2 
over 4 3 7 7 
over 1 6 17 22 
1 or less * 

Minimum separation between any 2 spots greater than 1 raster line 
is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration causes a smud-
ged appearance. 

4804/P2,4804 

Allowable spot size for each zone is shown in Table I I. To 
be classified as a spot, the spurious signal amplitude must 
be at least 10% of the peak white signal under either high-
light or capped conditions. Smudges, streaks, or mottled 
and grainy background (except fiber-optics block lines) 
must have a spurious signal amplitude of at least 10% to 
constitute a reject item. Fiber optics block lines under 30% 
amplitude are not counted. 

Table I I — 4804/P2, 4804 

Blemish Size 
(Equivalent Zone 1 Zone 2 Zone 3 
Number of Allowed Spots Allowed Spots Allowed Spots 
Raster Lines) 

over 12 0 0 0 
over 8 0 1 2 
over 6 1 3 4 
over 4 3 8 9 
over 2 11 17 17 
2 or less * * 

*Spots of this size are allowed unless concentration causes a smud-
ged appearance. 
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48O4A 4804 

4804A/P24804/P2 

i"\ 

a Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, IL 60007. 

b Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, OH 44087. 

c Made by Penn-Tran Inc., 1155 Zion Road, Bellefonte, PA. 

d A description of the Absolute-Maximum Rating is given in the 
°~~ General Section, titled Rating Systems for Electron Tubes. 

.~, 

e Excessive faceplate exposure for long periods of time should be 

prevented whenever possible. For applications covering wide 

ranges of illumination, suitable combinations of lens stop, tight 

filters and photocathode voltage should be chosen to provide 

close to typical signal currents. 

f Grid-No.4 voltage must always be greater than grid-No.3 volt-

age. The recommended ratio of grid-No.3 to grid-N o.4 voltage is 
9/10 to 8/10. The optimum ratio is that ratio providing the most 
uniform center-to-edge highlight discharge. 

9 In normal operation, the target voltage should not exceed 15 

volts. 

h With respect to thermionic cathode. 

1 The polarity of the focusing coil should be such that anorth-
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. 

k For picture cutoff with no blanking voltage on grid No.1. 

m For an initial signal output current of 300 nanoamperes. 

n Measured under the following conditions. Photocathode voltage 
= 8.0 kV, signal current = 300 nanoamperes, and an RCA P200 
slant-burst test pattern is employed. 

P The unit, watts-28540 K, is used to designate the total radiated 
power in watts, integrated over all wavelengths, from atungsten-
filament lamp operated at a color temperature of 28540 K. This 
unit is directly converted into lumens by the following relation-

ship: 1 watt-28540 K = 20 lumens. From this relationship, sen-

sitivity can be expressed in units of either amperes/lumen or 
amperes/watt-28540 K. 
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4804A 4804 
4804A/P24804/P2 

Dimensional Outline of 4804A and 4804 (Non-potted Types) 

1.500 t .015 
f 136.1 s .3811 

DIA. 

1.050 
(261 
DIA 

7.500 
1190.51 
MAX. 

.163 
14.61 

1 

9~5 
123.51 

1
2. 85 

155 501 

590 
1151 TARGET 

IVIDEO 
SIGNALI 
LEAD 

BASE 
JEDEC No. EB~11 

PHOTOCATHODE 
CONNECTION 

FOCUSING—GRID 
CONNECTION 

(See note a) 

ANODE 
CONNECTION 

TARGET PLANE 

MESH PLANE 

.150 
13.611 

1'250 MAX. DIA. 
131.71 

1~ fil MAX. DIA. 

921MJ019 

Note a —Clearance of 1.765 in (44.8) is required to pass all pro-
trusions. 

Dimensions are in inches unless otherwise stated. Dimensions in 
parentheses are in millimeters and are derived from the basic inch .,,~, 
dimension. (One inch = 25.4 mm) 
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4804A 4804 
4804A/P24804/P2 

Dimensional Outline of 4804A/P2 and 
4804/P2 (Potted Types) 

TARGET -
CONNECTION 
STUD 
IR EMOVABL EI 

RASTER 512E _ 
7/2 x 3/8 

112.7 x 9.51 

.150 MA%  
13.811 1

.080 i .002  
11.5 i .051 

.050 MAX 
11.271 

Idll ROUND HEAD 
SCREW5131 

2.075 i .005 DIA. 
152.6 t .1271 

7.730 i .150 
1196.3 i 3.811 

2.325 i 075 
159.0 i .3811 

650 
116.511 

REF. 

1 

ELECTROSTATIC / ~ OUTER SMIELD-
SHIELD   ANODE 
IGREV) 

1.025 MAX. DIA. 
1261 

PHOTOCATHODE 
LEAD 9" LONG 

BASE 
y 

AMP PART No.84~85-6 

JEDEC No.EB-1/ 
I IOI I 

MATES WITH AMP 
RECEPTACLE No 830200-1 

1050 DIA. 
1271 
IMAGE 
SECTION 
FACEPLATE 

1.150 1,.010 DIA. 
129.21 t .2511 

1.]/ i .015 
1//.19 2 .3811 

1.615 i .005 
138.0 t .127) 

IMACF PI AN 

COVER GLASS -CORNING TYPE 7056 
1 ]5" DIA. x 0.125" t .005" 
INDE%OF REFRACTION = 1.187 

92LM 3916 

Dimensions are in inches unless otherwise stated. Dimensions in 

parentheses are in millimeters and are derived from the basic inch 
dimension. (One inch = 25.4 mml. 
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4804A 4804 

4804A/P24804/P2 

Basing Diagram, Bottom View 

IC 

G4 

SHORT 
PIN 
IC 

Pin 1— Heater 
Pin 2— Grid No.t 

G3 Pin 3— Grid No.4 
Pin 4— Internal Connection — 

Do not use 
K Pin 5— Grid No.2 

Pin 6— Grid No.3 
Pin 7— Cathode 
Pin 8— Heater 

sz~s-35za Short Index Pin —Internal Connection—
Make no connection 

Horizontal Square Wave Response 1 Figure 2) 
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4804A 4804 
4804A/P24804/P2 

Typical Persistence Characteristics (Figure 3) 

SCANNED AREA OF TARGET=I/2~~x 3/9°
TARGET SECTION TEMPERATURE = 30°C APPROX. 
TARGET VOLTAGE = 8 VOLTS 
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4804A 4804 
4804A/P2 4804/P2 

Dark Current Characteristics (Figure 4) 

SCANNED AREA OF TARGET • I/2" x 3/8" 
FACEPLATE TEMPERATURE• 30°C APPROX. 
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48O4A 4804 
48O4A/P248O4/P2 

Resolution Characteristics (Figure 61 

ILLUMINATION: 
TES7 
PREAMPU 

IMAGE
VOLTAGE 
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2854° K TUNGSTEN 
HIGH-CONTRAST SOUARE-WAVE RESOLUTION PATTERN 
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BANDWIDTH = 10 MHa 
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4804A 4804 
4804A/P24804/P2 

Typical Photocathode Responsivity (Figure 8) 

BROADBAND SENSIT V TV 
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4807,4807/V1, 4807A, 48©7A/V1 

Image Isocon Camera Tubes 
For High-Resolution, Real-Time, "Low-Light-Level" TV 
Systems 

For High-Resolution, Real-Time, 
"Low-Light-Level" TV Systems 

^'""~. ■ Choice of "Flying Lead" or Permanent Base Types 
■ Flat Fiber-Optic Faceplate Allowing Excellent Coupling 
■ Extremely Simple Set-Up Procedure 
■ No Background Shading 

■ Single Non-Critical Beam~urrent Adjustment 
■ Very High Signal-to-Noise Ratio 

~ ■ Extremely High and Uniform Resolution 
■ Sturdy Target Highly Resistant to Intense Bursts of Light 
■ Low Lag 
■ Ruggedized 
■ Designed for Use With P20 Phosphor-Screen Image Intensifier 
■ Large Intrascene Dynamic Range Capability 
• Especially useful for Coupling With an Image Intensifier 
■ Types 4807 and 4807A Differ Only in Certain Aspects of Perform-

ance Specifications 
■ Types 4807/V 1 and 4807A/V 1 Are Permanent Base Versions of 

Types 4807 and 4807A, Respectively 

~, 

~1 

General Data 
Directlnterelecirode Capacitance: 

Anode to all other electrodes (output capacitancel: 

Potted   24 pF 

Non-Potted (including tube base)   12 pF 

Target-to-Mesh Spacing (Nominal)   0.02 in (0.5 mm) 

Spectral Response (See Figure 10)   Modified S-20 

Photocathode, Semitransparent: 

Material   Na-K-CsSb (Multialkali) 

Useful Size of Image: 

Maximum target diagonal   1.4 in (35 mm) 

Maximum photocathode diagonal   1.4 in (35 mm) 

Note: The size of the optical image focused on the photo- 
~^~ cathode should be adjusted so 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 rec-
tanglejust touch the target ring. 
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4807, 4807/Vl, 4807A, 4807A/Vl 

Orientation: Proper orientation is obtained when the vertical 
scan is essentially parallel to the plane passing through the cen-
ter of the faceplate and the index position of the shoulder base. 
The horizontal and vertical scan should start at the corner of the 
raster between the unused lead positions 2 and 3 of the shoulder 
base. See RCA-AJ2206 yoke assembly bulletin for proper tube-
yoke orientation. 

Image Surface: 

Material   Dark-Clad Fiber-Optics 

Pitch (nominal center-to-center spacing)   6/1m 

Flatness   Within 0.5 {Jm 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Shoulder Base   Annular 3-leads ISee Dimensional Outline) 

End Base (4807, 4807A)   Semiflexible leads potted in °~' 
silicone rubber ISee Dimensional Outline) 

Element Decoupling   See Footnote a 

Associated Scanning-and Focusing 
Coil Assembly   RCA Type AJ2206, or 

Equivalent 

Operating and Storage Position   Any 

Weight (Approx.)   1.5 Ibs (680 kg► 

Maximum and Minimum Ratings, 
Absolute-Maximum Valuesb 
Voltages are with respect to thermionic cathode unless otherwise 
specified. All ratings are maximum unless otherwise stated. 

Faceplate: 

Irradiancec   25 W/m2 Iwattslsquare meter) 

50 1m/ft2 Ifcl 

500 Im/m2 (lux) 
Illuminances 

Temperature: 

Any part of bulbd   65 oC 

Temperature Difference: 

Between target section and any 
part of bulb hotter than target 
section   5 oC 

Heater, for Unipotential Thermionic Cathode: 

AC or DC current (pin No.1 
and pin No.20 or lead No.16 
and 171  

0.63 A 

0.57 min. A 
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4807, 4807/Vl, 4807A, 4807A/Vl 
Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   125 V 

Heater positive with respect 
to cathode   10 V 

Photocathode Voltage (Epc)   —1000 V 

Grid-No.6 Voltage (Eg6)   —750 V 

'~' Target Voltage IEtI: 

Positive value   10 V 

Negative value   10 V 

Grid-No.5 (Field-Mesh) Voltages IEgyl   600 V 

Grid-No.4 Voltage IEg41   600 V 

/"~, Grid-No.3 Voltage IEg3)   600 V 

Grid-No.2 Voltage IEg21   450 V 

Grid-No.1 Voltage IEg11   —150 to —40 V 

Steering-Plate Voltages: 

Plate SX 1 (Esx 11   600 V 

Plate SX2 (Esx2)   600 V 

Misalignment-Plate Voltages: 

Plate SY 1 I Esy 11   600 V 

Plate SY2 (Esy2)   600 V 

Anode Voltage IEbI   1800 V 

Voltage Between Adjacent Dynodesf   600 V 

Typical Operating Values9 

Regulation of power supply and divider network circuitry should be 
such that the operating values specified below are held within the 
limits shown. 

Heater Current   t5 
Focus Coil Current (The values of 
currents to which this regulation 
requirement applies are contained 
in the data sheet describing the 
magnetic component, e.g., AJ2206   t0.3 
Grid-No.4 Voltage (As adjusted)   f0.2 % 
Other DC Voltages (Fixed or 
as adjusted)   t 1.0 % 

+50 % 
Beam Blanking Pulse Voltage   

_0 % 
'"~ Voltages are with respect to thermioniccathodes unless otherwise 

specified. For circuit design purposes, nominal electrode currents 
are 10 µC or less, including leakage, except where otherwise 
noted. 
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4807, ~4807/Vl, 4807A, 4807A/Vl 

Heater for Unipotential Cathode 
(Between Pins 1 and 201: 

Current   0.6 A i.. 

Voltage (nominal, for current of 0.6 A)   6.3 V 

Photocathode Voltage (Image focuslh . .-900 to —650 V 

Grid-No.6 Voltage (Accelerator —
approximately 63% of cathode 
voltageli   —570 to —410 V 

Target Voltagek   3.5 V ~ 

Grid-No.5lField-mesh) Voltages   Egq+ 12 V 

Grid-No.4 Voltagem   400 to 440 V 

Grid-No,3 Voltage (Max, output)   Egq + 120 V 

Grid-No.2 Voltage   400 V 

Current   200 /.W `~" 

Grid-No.1 Voltage for Picture 
Cutoff   —120 to —60 V 

Steering Plate Difference Voltage 
(Center voltage same value as grid No.41: 

Esx1 — Esx2   0 to +60 max. V 

Misalignment Plate Difference Voltage 
(Center voltage same value as grid No.41: 

Esy1 — Esy2   Oto+60 max. V 

Dynode-No.1 Voltage   375 V 

Dynode-No.2 Voltage   700 V 

Dynode-No.3 Voltagen   750 to 1050 V 

Dynode-No.4 Voltage   7350 V 

Dynode-No.5 VoltageP   1650 V 

Anode Voltage   1700 V ~ 
Current   25 flA 

Target Temperature Range   30 to 50 oC 

Beam Blanking Voltage (Applied to 
grid No.11: 

Peak-to-peak   30 V 

Field Strength at Center of 
Focusing Coil (Approx.l4   70 G 
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4807, 4807/Vl, 4807A, 4$07A/Vl 
Performance Characteristics Range Values 

..~ With conditions shown under Typical Operating Values, picture 
highlights at 2 x 10-3 Im/ft2 at the photocathode, 525 line scan-
ning, interlaced 2:1, frame time 1/30 second, and 1.4" photo-
cathode diagonal with 4 x 3 aspect ratio. 

Min. Typ. Max. 

Photocathode Radiant Respon-
'^ sivity at 440 nanometers  

Photocathode Luminous 
Responsivity (28540 K 
tungsten sourcel~^'  

Signal-Output Current 
(Peak-to-peak)  

Photocathode Illuminance at 
28540 K Required to Reach 
"Knee" of Transfer Char-

— mA/W 

— (.IA/Im 

— mA/W-
28540 K 

— µ4 

acteristic   — .001 .002 Im/ft2

Photocathode Irradiance at 
440 Nanometers Required 
to Reach "Knee" of Trans-
ferCharacteristics   — — 5.7x10'5 W/m2

Signal-To-Noise Ratio:t 

Signal to noise-in-signal 
for highlights: 

4807A,4807A/V1   26 30 — d6 

4807, 4807/V1   30 32 — d6 

— 60 

~ 130 160 
~ 2.6 3,2 

3 5 

Highlight signal-to-dark 
current noise   40 46 — d6 

~` Amplitude Response (Con-
trast transfer) at 400 TV 
Lines Per Picture Height 
(Percent of response to 
large-area black to large-
area white transitionlu  70 80 —

~~ Limiting Resolution: 

At center of picture   1000 t 100 — TV Line 

At corner of picture   850 900 — TV Line 

Geometric Distortion   — 1 —

Lag•Percent of Initial 
Signal Output Current 3% at 
1/20 Second After Ilium- ` _ 2x10'3 fc 
finance is Removed   

1 

— —
10% at 
5x10 fc 
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4807, 4807/Vl, 4807A, 4807A/Vl 

Shading (Uniformityl:v 

Black level: 

Variation of output 
current with tube 
capped IPercent of 
maximum highlight 
signal): 

4807A, 4807A/V 1  — 2 5 

4807,4807/V1  — 1 2 

Shading (Uniformity):v 

White level: 

Variation of highlight 
signal IPercent of 
maximum highlight 
signal): `~ 

4807A,4807A/V1  — 15 30 °k 

4807, 4807/V1  — 12 15 ~° 

a See figure showing Suggested Tube End-Base Decoupling Net-
works. 

b A description of the Absolute Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

c Faceplate illuminance is limited to 50 Im/ft2 continuously. An 

exposure of 104 Im/ft2 for a maximum period of 5 seconds can 
be tolerated provided the duty cycle limits the average value to 

50 Im/ft2. See Figure 4 for time-illuminance relationship for 

continuously illuminated scenes. 

Operation outside of the recommended target temperature range 
shown under Typical Operating Values will not damage the 4807 
series tubes provided the maximum temperature ratings of the 
tubes are not exceeded. Optimum performance, however, is only 

obtained when the tube is operated within the recommended 
target temperature range. 

e With respect to grid No.4. Grid-N o.5 (field mesh) voltage must 

never be less than that of grid No.4. 

f Dynode-voltage values are shown under Typical Operating Values. 

9 With the isocon within a RCA•AJ2206 scanning and focusing-coil 
assembly. 

Adjust for best focus. Nominal value is —750 V. This value is 

dependent upon the location of the tube within the yoke assem-
bly with respect to the end of the focusing field. 

d 

h 

\..~ 

Li 
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4807, 4807/Vl, 4807A, 4~07A/Vl 

1 Nominal value is —470 V. This voltage should be obtained by 
~►, means of avoltage-divider network between photocathode and 

"ground". The resistance values should be chosen to set the grid-
No.6 voltage at the recommended 63% of photocathode voltage 
which provides best focus. 

k Normal setting of target voltage is +3.5 volts from thermionic 
cathode potential. Target cutoff is normally within one volt of 
thermionic cathode potential. The target supply voltage should 
be adjustable from —3 to +5 volts. The target connection must 
never be interrupted while the tube is operating. 

m Adjust for best focus. The focusing current of the associated 

assembly, e.g., AJ2206, should be adjusted to keep grid-No.4 
,.~ voltage within its recommended voltage range. 

n Adjust for required signal current. 

P The gain of the electron multiplier may be varied to obtain the 
signal output current from a given tube most suitable for the 

associated video amplifier. Gain can be controlled by adjusting 
the voltage on one or two of the latter dynode stages; dynode 
No.3 is the preferred stage. To increase the range of gain control, 
the voltages on dynode Nos. 3 and 5 may be simultaneously ad-
justed. Overall multiplier gain varies approximately as the 3rd 
power of anode voltage. 

q Direction of current must be such that anorth-seeking pole is 
attracted to the image end of the focusing coil. 

r Dynode-No.3 voltage is adjusted for maximum signal output 
/1 (approximately 1050 volts). 

s The photocathode irradiance at 440 nanometers (the peak of 

photocathode responsivityl is related to photocathode illumi-

nance at 28540 K by the factor 0.0286511 /35) derived as follows: 

ice, 1 I m 10.76 ft2 160~tA 
ft2 x m2 x Im W 

60 mA 
0.02865 m2 

W 

When the photocathode is irradiated at some wavelength other 
~^ than 440 nanometers, the factor will differ as the relative photo-

cathode responsivity. 

~~U LJ 
Electronic 
Components 

DATA 4 
11/72 



4807, 4807/V1, 4807A, 4807A/Vl 
t The values shown are measured under the following conditions 

using a Video Noise Meter, Model UPSF (North American Ver-
sionl, or equivalent. This meter is manufactured by Rohde and 
Schwarz, Munich, West Germany. 
Noise Meter: Video pass band is shaped by means of self-con-
tained 100 kHz high-pass and 4.2 MHz low-pass filters. 
Signal to noise-in-signal for highlights is measured with lens un-
capped viewing a uniform white field; highlight signal to dark 
current noise, with the lens capped. 

u Measured using an RCA test pattern style P200 with the fre-
quency response of the video amplifier systems (essentially 
"flat") adjusted for uniform response to all scan-generated video 

frequencies. Substantially identical measurements will be ob-
tained by using a "multi-burst" test pattern with an amplifier 
having flat If 0.1 d8) frequency response to at least 14 MHz. 

v Variation of responses over scanned area. 

w The unit, watts-2854° K, is used to designate the total radiated 

power in watts, integrated over all wavelengths, from atungsten-

filament lamp operated at a color temperature of 2854° K. This 
unit is directly converted into lumens by the following relation-
ship: 1watt-28540 K = 201umens. From this relationship, respon-
sivity can be expressed in units of either amperes/lumen or 
amperes/watt-28540 K. 

For example, a responsivity of 160 /!A/Im is equivalent to a re-
sponsivity of 

160/.IA 201umens 
 x   - 3.2 mA/watt-2854oK 

Im watt-2854°K 

Also an illuminance of 1 Im/ft2 Ifcl is equivalent to an irradiance 
of 

1 Im watts-2854° K 10 ft2
x x - 0.5 watt-2S54o K/meter2

ft2 201umens M2

Therefore, all references to illuminance in Im/ft2 may be convert-
ed to watts/meter2-28540 K by multiplication factor 0.5. 

Amperes/watt-28540 K responsivity to the entire spectral out-
put of atungsten-filament lamp at a color temperature of 2854o K 
should not be confused with the unit of responsivity at a single 
wavelength, amperes/watt. 

Spurious Signal (Blemish) Tests 

This test is performed using a uniformly diffused white test 
pattern that is separated into three zones as shown in Figure 
1. The tubes are operated under the conditions specified 

`... 
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4807, 4807/Vl, 4807A, 48Q7A/Vl 

Set-Up Procedure 
~.jhe set-up procedure described below should be followed 

`.refully to obtain optimum performance. Before the speci-
fied voltages shown under Typical Operating Values are 
applied to the tube, the scanning coil, tube filament, and 
focusing coil should be energized. Focusing coil current, 
using the RCA assembly AJ2206, should be adjusted to 600 

Milliamperes. The following steps should then be followed 
aquentially. 

Step 1: Light should be admitted to provide a nominal 
faceplate illumination of 0.01 to 0.1 lumen/ft2
(footcandlel. This is a very important step for all 

,~,~ image orthicons and image isocons. Control of 
target potential may be lost if the tube is started 
without light on the photocathode. To regain 
control, turn off the beam and apply light to the 
photocathode (all voltages applied) for 20 to 
30 seconds, then resume normal operation. 

Step 2: The voltage values specified under Typical Oper-
ating Values may then be applied to the tube 
with the exception that the steeringplate and 
misalignment plate differential voltages are set 
to the voltage values supplied with the tube or 
to +25 volts. 

Step 3: 

.~►, 
step 4: 

Step 5: 

Step 6: 

~"~ 

Grid-No.1 voltage is adjusted to provide a small 
amount of beam current so that video informa-
tion appears on the monitor. 

To center the image on the target, adjust the 
deflection circuits so that the beam will "over-
scan" the target. Note that overscanning the 
target results in asmaller-than-normal picture on 
the monitor. After centering the image, return 
to normal scan size. 

Grid-No.1 voltage is readjusted to fully dis-
charge the target. 

Optical elements, photocathode voltage (image-
section focusl, and grid-No.4 voltage (scanning 
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4807, , ~4807/Vl, 4807A, 4807A/Vl 
under Typical Operating Values. The tubes are adjusted to 
provide maximum picture resolution. Spurious signals are 
evaluated by size which is represented by equivalent numb 
of raster lines in a 525 TV line system. Allowable spots s`I+..~ 
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. 

Table 1 

Equivalent 
Number of 
Raster Lines 

Zone 7 
Allowed Spots 

Zone 2 
Allowed Spots 

Zone 3 
Allowed Spots 

Over 6 0 0 0 

6 but not 
including 4 0 0 4 

4 but not 
including 1 2 6 6 

1 Or less 
. 
Spots of this size are allowed unless concentration 
causes a smudged appearance. 

..: 

Minimum separation between any 2 spots greater than 1 raster line is 
limited to 16 raster lines. 

Spurious Signal Zones 

ZONE3~

A — 4807, 4S07A 

4807A, 4807A/V1 
D: Active Target Diameter 
H: Raster Height 14 x 3 Aspect Ratio) 

Zone 1 : Diameter - H/2, Area ^ 15% 
Zone 2: Diameter = H, Area X45% 
Zone 3: Area = 40% 
4807, 4807/V1 

D: Active Target Diameter 
H: Raster Height 11 x 1 Aspect Ratio) 

Zone 1 : Diameter = .62H, Area ~ 30% 
Zone 2: Diameter = .87H, Area ~ 30% 
Zone 3: Area X40% 

92LS-0216 

B — 4807/V1, 4807A/V7 
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4807, 4807/Vl, 4807A, 4807A/Vl 

i'►. 

~"~. 

section focus) are adjusted to provide best focus. 
The proper setting for grid No.4, about 420 
volts, is that value providing best resolution re-

gardless of picture polarity. 

Step 7: Increase positive Esx1 — Esx2 to picture cut-off 
and back off to best picture. 

Step 8: Reduce target voltage to cut-off and set Esx1 —
Esx2 to the minimum positive value that elimi-
nates bright edges. 

Step 9: Increase target voltage to 3.5 volts and adjust 
Esy ~ —Esy2 for best uniformity. Use the mini-
mum value which provides acceptable perfor-
mance. Readjust beam if necessary. 

Step 10: Reduce target voltage to determine new cut-off 
value. Target cut-off voltage is changed by the 
adjustment of Esyf-Esy2. I It should not exceed 
+1.0 volt►. Set target voltage to 3.5 t 0.2 volts. 

Principles of Operation 
Similar to the conventional image orthicon, the isocon has 
three functional sections — an image section, a scanning 
section, and an electron-multiplier-type signal current ampli-
fier section — as shown in Figure 3. Operation of both the 
image section and the multiplier section is identical to that 
of the conventional image orthicon. The behavior of the 

~.,,,, scanning beam of the image isocon, however, differs from 
that encountered in the image orthicon. 

Scanning Operation 
The charged target is scanned by aloes-velocity electron 
beam produced by a conventional electron gun. The primary 
(outbound) beam receives the required amount of trans-
verse energy and the proper trajectory to pass through the 
beam-separation structure by means of transverse fields es-
tablished by the electrostatic alignment plates. 

^^~ The beam emerging from the beam-separation structure is 
focused at the target by the magnetic field of the external 
focusing coils, the electrostatic field of the wall electrode 
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4807;.4807/Vl, 4807A, 4807A/Vl 
(grid No.4), and the field mesh (grid No.51. Under the in-
fluence of these fields, each electron traverses a helical path; 
the paths converging at the target. The fields of the steering 
plates are used to deflect electrons of the primary and return 
beams to allow control over beam trajectory. Scanning is 
accomplished by transverse magnetic fields produced by the 
external scanning coils. 
By proper adjustment of electrode voltages including those 
of the field mesh (grid No.5) and grid No.4, the beam, re-
gardless of its lateral deflection, is caused to approach the 
target at a fixed angle with zero or nearly zero velocity. The 
beam deposits sufficient electrons to neutralize the positive 
charges accumulated during the preceding frame time. Beam 
electrons having insufficient energy to reach the target are 
specularly reflected and constitute part of the return beam. 

Beam electrons reaching the target at positively charged 
areas but not captured are scattered and also become part 
of the return beam. 
The term scattered electrons applies exclusively to the non-
specularlyreflected electrons obtained when the beam inter-
actswith the surface of the target and are thus distinguished 
from the remainder of the returning electrons which are 
termed reflected electrons. The number of scattered elec-
trons obtained is at a maximum in the lighted portions 
(positively charged areas) and essentially zero in the dark 

portions of the target. Ilt is to be noted that although the 
total return beam is a minimum in the bright areas of the 
target where electrons are deposited, the number of scat-
tered electrons is a maximum►. The total return beam re-
mains under the influence of the magnetic field of the focus-
ing coil and the electrostatic field of grid No.4. The helices 
described by the scattered electron. portion have greater dia-
meters than those described by the reflected electrons. The 
return beam now comes under the influence of the field of 
the steering plates and is directed toward the beam-separa-
tion edge. The beam-separation edge passes the scattered 
electron portion of the return beam and captures the re-
flected electron portion. The scattered electrons accordingly 
strike the first dynode of the multiplier section. As a result, 
secondary emission occurs. The emitted secondaries, after 
multiplication, are collected by the anode as the signal out-
put current. 
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4807, 4807/Vl, 4807A, 4807A/Vl 
Camera Design Notes 

~ 1. Unless otherwise noted, the specified voltage values are 
referenced directly to the thermionic cathode which is 
grounded. No significant impedances should be intro-
duced between the cathode and power-supply return 
points 1"grounds"). The resistance of normal circuit con-

^ ductors is deemed insignificant. 
2. Designers familiar with conventional image orthicon cir-

cuitry are urged to note the following differences when 
designing circuits for use with the isocon: 

a. Gun (beam) blanking is used instead of target blank-
ing. 

b. The polarity (sense) of the isocon output video signal 
is the inverse of that of conventional image orthicons. 
Maximum light produces maximum anode current. 

c. A separate connection is provided for the "persuader" 
multiplier focus electrode G3. Its design is such that it 
may be tied to G4. Maximum output may require it to 
be more positive than G4. 

d. The annular decelerator electrode, G5, featured in 
most image orthicons is not used, nor provided in the 
4807 series. The designator "G 5" has been reassigned 
to the field mesh. 

,~. 

f"1

e. The insertion of shading signals is neither recommend-
ed nor necessary. This eliminates 2 or 4 controls. 

f. These tubes will NOT operate properly at any beam 
focus loop number other than that obtained by the 
application of the magnetic and electric focus fields 
shown under Typical Operation. 

9• Automatic beam control is not needed. 

3. The gain of the electron multiplier output section is 
readily varied by adjustment of its operating voltages. 
Depending on the range of control required, the voltage 
on one or several dynodes may be made adjustable. The 
following precautions should be observed: 
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4807; 4807/Vl, 4807A, 4807A/Vl 

a. Do not vary dynode No.1 voltage for gain-control 
purposes. 

b. Under most conditions, adjustment of only dynode 
No.3 voltage is the preferred gain control mode. 

c. Under no circumstances should operation be attempt• 

ed where the voltage on a given dynode is outside the 

range established by the two adjacent dynodes, i.e., 

EdYln — 1) 5 EdYlnl ~ EdYln + 11. 

Operation outside of these limits will not damage the 
tube but will result in entirely unsatisfactory multi-
plier action. (This requirement is not unique to these 
tubes —the principle applies generally to electron 
multiplier equipped tubes). 

d. If several dynode voltages, including that of dynode 
No.5 are varied simultaneously, care should be taken 

to avoid allowing the voltage between dynode No.5 

and anode to vary to the point where anode collection 
efficiency is reduced. A practical minimum voltage for 

Eb—Edyn5 is 35 volts. 

4. "Raster Zoom", at least 4:1, can be employed without 
damage to the tube. Resolution degradation can be ex-
pected to the same degree as the change in scan size. 

5. Raster orientation (See Data) is extremely important. 
Vertical scan reversal is normally not recommended and ~ 
should not be used without contacting your RCA field 
representative for factory recommendations concerning 
your system. 

6. Scan-failure protection. Nothing elaborate is needed as 
long as grid No.1 voltage does not fall to zero. In this 
context, note that a normal shutdown of equipment 
could cause damage unless the coupling time constants 
are such that the (negative) G1 voltage will decay more 
slowly than the (positive) voltages on G2 and/or Gq. 

u 

u 
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4807, 4807/Vl, 4807A, 4807A/Vl 
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4807, 4807/Vl, 4807A, 4807A/Vl 
Suggested Tube End-Base Decoupling Networks for 4807, 4807A 

Each lead is identified. Leads are approximately 9" (230 mml long. 
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C1, C75: 0.1 µF 
C2 through C7: 0.01µF, 1000 V 

  GR UN 

C8, C10: 0.01µF, 1600 V 
C9: 0.01 µF, 2000 V 
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4807, 4807/Vl, 4807A, 4~807A/Vl 

Suggested Tube End-Base Decoupling Networks For 4807/V 1, 
~~ 4807A/V 1 

Each Lead is identified. Leads are approximately 9" (230 mm) long. 
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C11 through C14: 0.01 (1F, 1000 V R12: 51 k, 1/4 W 
R1 through R11: 100 k, 1/4 W R13: 100 k, 1/4 W 
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4807, 4807/Vl, 4807A, 4807A/Vl 

Dimensional Outline For Types 4807 And 4807A 
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4807, 4807/Vl, 4807A, 4807A/Vl 

Enlarged Bottom View, Types 4807 And 4807A 

/"'~ 

~~ 

TARGET 
IYELLOWI 

CRID No.S 
IREDI 

NOTE —1 INDEX 

EXTERNAL 
FACTORY-INSTALLED 
CONNECTION 

GRID No.6 
IwNITEI 

GNOTOCATNODE 
LEAD IVIOLETI 

Base 
nLs-~xa 

Color Code 
Lead Description Body Stripe 
1 Grid No.1 Brown 1 Green 
2 Steering Plate SX 1 (+) Blue —
3 Grid No.4 Brown 1 Red 
4 Grid No.3 Brown 1 Orange 
5 Misalignment PlateSV21—) Orange —
6 Dynode No.2 Brown 2 Green 
7 Dynode No.4 Brown 2 Orange 
8 Dynode No.5 Brown 2 Red 
9 Anode Red —

/1 10 Dynode No.3 Brown 2 Yellow 
11 Steering Plate SX2 (—) Green —
12 Dynode No.1 Brown 2 Blue 
13 Grid No.2 Brown 1 Yellow 
14 Misalighment Plate SY 1 (+) Yellow —
15 Cathode Brown 1 Blue 

16 Heater Brown —
~~ 17 Heater Brown 

Note — Scribe marks on base for alignment in RCA-AJ2206 yoke 
assembly. Refer to bulletin AJ2206 for alignment pro- 
cedure. 
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4807, 4807/Vl, 4807A, 4807A/Vl 
Dimensional Outline For Types 4807/V1 And 4807A/V 1 
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+
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L COLLAR HEIGHT 
0.151}BI 

ANNULAR 
— ]-LEAD BASE 

PIIOTOCATNOOE 
LEAD 15 
MIN. LENGTH = 11811 

7 LEADS 15 
MIN. LENGTH = 11811 

Dimensions are in inches unless 
otherwise stated. Dimensions in 
parentheses are in millimeters and 
are derived from the basic inch 
dimensions 11 inch = 25.4 mm►. 

z.00i a D1A. 
— 151 1 1 al 

BASE 
JEDE[ No B10-lOT 
(NOTE TI 

9}LM-~1}F 

Note 1: Perpendicularity to fiber optic surface is 0.002" T.I.R. 
Centering is determined by holding and rotating at posi-
tionsX-Xt above. 
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4807, 4807/Vl, 4807A, 4807A/Vl 

~~ 

Enlarged Bottom View, Types 4807/V 1 And 4807A/V 1 

/^ t 

^\ 

NOTE 

TARGET 
(YELLOW( 

_l~ 

GRID No.S 
IREDI 

GRID No.6 
(WHITE) 

Q 

PHOTOCATHODE 
E %TERNAL `LEAD (VIOLET) 

Base FACTORY-INSTALLED 

Pln ~eSCflptlOn 
CONNECTION 

1 Heater 
2 Grid No.1 
3 Internal Connection — Do Not Use 
4 Steering Plate SX1 
5 Grid No.4 
6 Grid No.3 
7 Internal Connection — Do Not Use 
8 Misalignment Plate SY2 
9 Dynode No.2 

'~"` 10 Dynode No.4 
11 Dynode No.5 
12 Anode 
13 Dynode No.3 
14 Steering Plate SX2 
15 Internal Connection — Do Not Use 

~ 1 .. 16 Dynode No.t 

17 Grid No.2 
18 Misalignment PlateSY1 
19 Cathode 

20 Heater 

Note — Align between "H-H" scribe marks on base of RCA-AJ2206 
yoke assembly. Refer to bulletin AJ2206 for alignment 

procedure. 
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4807; 4807/Vl, 4807A, 480~A/Vl 

Basing Schematic For Types 4807 And 4807A 

TARGET 
EXTERNAL ~ SHIELD 
FACTORY 
CONNECTION 

INDEX 

TARGET 

522 

Basing Schematic For Types 4807/V1 And 4807A/V1 

TARGET 
SHIELD 

EXTERNAL 
FACTORY 
CONNECTION 

PC 

INDEX 523 

FIELD MESH 
G5 
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4807, 4807/Vl, 4807A, 4~i~~~7A/Vl 

Faceplate Exposure Limit 
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4807,' 4'807/V1, 4807A, 4807A/Vl 
Typical Transfer Characteristic 

f 
Q 
O 
Q 
U_
f 

r z 

a 

a 

2 

16

6 

z 

t 
8 

J 
U 4 

O 

2 2

6 

a 
10-t 

c e 
U 6 

a 

z 
10—z 

FOR ILLUM NANCE UN TS CONVER-
SION REFER TO NOTE w, PAGE 6 

KNEE i

16_5 
z 4 6 6 0-4 2 < 6 8 6-~ z 4 6 6 6-2 2 8 X1 2 4 6 6 

2854° K FACEPLATE ILLUMINANCE - LUMENSIf0OT2 IFC) 

92 LS J225 

Typical Signal to Noise-In-Signal Ratio As A 
Function of Faceplate Illuminance or Irradiance 
From Flux Levels Within A Given Scene. (Beam 
Adjustment Fixed At 2 x Knee Setting) 

S
IG

N
A

L 
T

O
 N

O
IS

E
—

IN
—

S
IG

N
A

L 
—

 d
8
 

o 
'd

' 
'e'

 
S

 
I 

1 
I 

1 

S
IG

N
A

L
 T

O
 N

O
IS

E
—

IN
—

S
IG

N
A

L 
R

A
T

IO
 

m
o 

0
 

BANDWIDTH = 4.2 MHz 

FOR ILLUMINANCE UNITS CONVER-
SION REFER TO NOTE w PAGE 6 

KNEE 

z a 6 e z a 6 e z 4 6 6 10-5 0—< 0-3 0-2

28540 K FACEPLATE ILLUMINANCE —LUMENS/FOOTz IFC) 

92L5-4212 

DATA 12 

~~U LJ 
Electronic 
Components 



`• 

4807, 4807/V1, 4807A, 48{'~7A/V1 
Typical Amplitude Response ICTF) Characteristic 

ILLUMINATION: 2(154° K TUNGSTEN SOURCE 
FACEPLATE ILLUMINANCE = 2 x 10-3 Im/k2 Ifcl 
FACEPLATE IR RADIANCE-5. 0-6W/m3
MEASURED USING AN RCA TEST PATTERN STYLE P200 
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4807;  =~807/Vl, 4807A, 4807A/Vl 
Typical S-20 Spectral Response 
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Photomultiplier 
Variant of 7 P28 Having a Bialkali Photocathode 

■ Spectral Response Range — 200 to 650 nm 
■ Anode Current Drift — ± 1.5% maximum for an initial anode 

current of 3~tA 
■ High Current Amplification — 5 x 106 at 1000 volts 
■ Fast Time Resolution Characteristics —Anode Pulse Rise Time, 

1.6 x 10_g s at 1250 volts 
Electron Transit Time, 1.6 x 10-8 s at 1250 volts 

General Data 
Spectral Response   See Figure 1 

Wavelength of Maximum Response   400 f 50 nm 

Cathode, Opaque   Potassium-Cesium-Antimony (Bialkali) 

Minimum projected length   0.94 in 12.4 cm) 

Minimum projected width   0.31 in 10.8 cm) 

Window   Ultraviolet-Transmitting Glass 
(Corninga No.97411, or equivalent 

I ndex of refraction at 589.3 nanometers 

Dynodes: 

Substrate  

1.47 

Nickel 

Secondary-emitting surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.l: 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.68 in (9.3 cm) 

Maximum Seated Length   3.12 in 17.9 cm) 

Maximum Diameter   1.31 in 13.3 cm) 

Base   SmallShell Submagnal 11-Pin, 
(JEDEC Group 2, No.B11$8) DAP (Di-Ally) 

Phthalate) Non-Hygroscopic Material 

Socket   Amphenolb No.78S11T, or equivalent 

i-~, Magnetic Shield   Millenc No.808016, or equivalent 

Operating Position   Any 

Weight (Approx.)   1.6 oz 
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Maximum Ratings, Absolute-Maximum Valuesd 
DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between dynode No.9 and anode  250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Currents   0.5 max. mA 

Ambient Temperature   85 °C 

Characteristics Range Values for Equipment Design 
Under conditions with do supply voltage IEI 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, and at a temperature of 22o C. 

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

Anode Sensitivity: 

Radiantf at 400 nm   — 2.7x105 — A/W 

Luminous9 (2854° K)   100 300 1200 A/Im 

Cathode Sensitivity: 

Radianth at 400 nm   — 5.4x10-2 — A/W 

Luminousl (2854° K)   2.5x10'5 6x10-5 — A/Im 

Quantum efficiency at 
400 nm   — 16.5 — 

Anode-Current Drift:k 
For an initial anode 
current I lb) of 3µA   — — t 1.5 °~ 

Current Amplification   — 5x106 — ~. 
Anode Dark Current at 
1000 Volts   — 2x10-9 1.5x10'8 A 

Equivalent Anode Dark Current 
Inputm at 1000 Volts   — 6.6x10-12 — Im 

Anode Pulse Rise Timen, 
at 1250 Volts   — 1.6x10-9 — s '~ 

Electron Transit TimeP, 
at 1250 Volts   — 1.6x10$ — s 

a Made by Corning Glass Works, Corning, NY 14830. 

b Made by Amphenol Electronics Corporation, 1830 South 54th 
Avenue, Chicago 50, I L 60650. 
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c Made by James Millen Manufacturing Company, 150 Exchange 
Street, Malden 48, MA 02148. 

d A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 
e Averaged over any interval of 30 seconds maximum. 

f This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt. 

9 Under the following conditions: The light source is a tungsten-
filament lamp having slime-glass envelope. It is operated at a 
color temperature of 28540 K and a light input of 1 microlumen 
is used. 

h This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt. 

1 Under the following conditions: The light source is a tungsten-
filament lamp having slime-glass envelope. It is operated at a 
color temperature of 2854° K. The value of light flux is 0.01 
lumen and 100 volts are applied between cathode and all other 
electrodes connected as anode. 

k Anode Current Drift is measured under the following conditions: 
The tube is operated at a supply voltage of 1000 volts for 30 min-
utes with the incident light level adjusted initially to provide an 
anode current Ilbl of 3 microamperes. The change in anode cur-
rent for the next 12 minutes is continuously recorded and must 
not vary more than t1.5%. Anode current drift is defined as 
follows: 

~ Ib (30 to 42 minutes) 
Anode Current Drift =  

Ib (at 30 minutes) 

where ~ Ib =the incremental change in anode current 

This test is performed on an active sampling basis (10°~ of the 
total product). 

m Equivalent Anode Dark Current Input is the quotient of anode 
dark current at a given anode luminous sensitivity by the anode 
luminous sensitivity. 

n Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation 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 entrance window of the tube 
and the time at which the output pulse at the anode terminal 
reaches peak amplitude. The transit time is measured under 
conditions with the incident light fully illuminating the photo-
cathode. 
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Operating Consideration 
Operating Stability 
The operating stability of the tube is dependent on the mag-
nitude of the anode current. The use of an average anode 
current well below the maximum rated value of 0.5 milli-
ampere is recommended when stability of operation is im-
portant. When maximum stability is required, operation at 
an average anode current of 1 microampere is suggested. 

Typical Voltage-Divider Arrangement 

ANODE RETURN 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 
PHOTO-

MULTIPLIER 

92CS-11382R2 

C1: 0.05 µF, 500 volts (DC working) 
C2: 0.02 /.lF, 500 volts (DC working) 
C3: 0.01 µF, 500 volts IDC working) 

R1 through R10: 20,000 to 1,000,000 ohms 

Note 1 —Adjustable between approximately 500 and 1250 volts. 

Note 2 —Capacitors C1 through C3 should be connected at tube 
socket for optimum high-frequency performance. 
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Schematic Arrangement of Structure 

~N 

~~ 

SHIELD 

GRILL 
O=PHOTOCATHODE 
10=ANODE 

INCIDENT I-9=DYNODES 
9205-6549Rq LIGHT 

Basing Diagram — Botton View 

DY6 

Typical Time-Resolution Characteristics 

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 it: Photocathode 

SUPPLY VOLTAGE (E)4CR055 VOLTAGE DIVIDER PROVIDING 
I/10 OF E BETWEEN CATHODE AND DYNODE Nol; I/q OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E 
BETWEEN DYNODE No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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Dimensional Outline 
LIB MAX 

DIA 
BULB ~ 
T9 

PNOTO-
CATNOOE 

91 MIN 

aASE 
JEDEC No.ell-ee 

I.JI MAX. 
DIA. 

DIRECTION OF 
INCIDENT 

RADIATION 

— .31 MIN. 

i 
3.12 
MAX. 

PIN N0.1 

PMOTO-
CATt10DE(SEE 

OET41L A) 

92CM-6aMRq 

C~ of bulb will not deviate more than 20 in any direction from the 
perpendicular erected at center of bottom of base. 

Detail A —Top View 
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1 

Dimensions are in inches unless otherwise stated. Dimensions tabu-
lated below are in millimeters and are derived from the basic inch 
dimensions I1 inch = 25.4 mml. 

Inch Dimension Equivalents in Millimeters 

Inch mm IncA mm Ineh mm 

.09 2.3 .31 7,9 1.31 33.2 
.190 4.8 .402 10.2 1.90 49.2 
.250 6.3 .94 23.8 3.12 79.2 
.270 6.8 1.18 29.9 3.68 93.4 

Typical Photocathode Spectral Response Characteristics 
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Typical Variation of Photocathode 
Sensitivity Along Tube Length 

SPOT SIZE : MM DIA APPROX. 
VARIATIONS CAUSED BY NTERCEPTION OF LMiNT BT GRILL 

AS WELL AS SURFACE IRREGULARITIES NAVE BEEN IGNORED. 
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Typical Variation of Photocathode Sensitivity 
Across Projected Width in Plane of Grill 
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Typical Sensitivity and Current Amplification 
~' Characteristics 

SUPPLY VOLTAGE IEI ACROSS VOLTAGE DIVIDER PROVIDING t/t0 OF E BETWEEN 
CATHODE AND DYNODE No.1; 1/10 OF EFOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/10 OF E BETWEEN DYNODE No.9 AND ANODE. 
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Typical Effect of Magnetic Field on Anode Current 

SUPPLY VOLTAGE lE) 4CR055 VOLTAGE DIVIDER PROVIDING I/IO OF 
E BETWEEN CATHODE AND DYNODE No. l ; I/IO OF E FCR EACH 
SUCCEEDING DYNODE STAGE; 4ND I/IO OF E BETWEEN DYNODE 
No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX 4RE fOR LINES OF FORCE 

TOWARD TUBE BASE_ 
TUBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLU% DIRECTION IS CHANGED. 
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. ~—~ 

Gas Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE 

DATA 
General: 
Spectral Response S-4 
Wavelength of Maximum Response   4000't 500 angstroms 
Cathode: 

®~ Shape Semicyl indrical 
Minimum projected length•  13/16" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance(Approx.) 2  6 µµf 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" t 3/32" 

i~ Maximum Diameter   1-9/32"~-
Operating Position   Any 
Weight (Approx.)   0.9 oz + 
Bulb   T9 
Socket  Cinch No.BJM-1, or equivalent + 
Base   Intermediate-Shell Octal 5-Pin Arrangement 1, + 

(,iEDEC No.B5-10) 
Basing Designation for BOTTOM VIEW   3J ~-

DIRECTION OF LIGHT 

Pin 1 - No Connection 
Pin 2 - No Connection 
P i n 4 -Anode 

Pin 6 - No Connection 
Pin 8 -Photocathode 

Mexia~uA Ratings, AhsoLute-Mazi>Aum Values: 
Rating i 

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

AVERAGE CATHODE-CURRENT 
DENSITYb 60 max. 30 max. 

AVERAGE CATHODE CURRENTb 6 max. 3 max. 
AMBIENT TEMPERATURE  75 max. 75 max. 

Characteristics: 
Nith an anode-suyyLy voltage of go 
volts unless otherwise specified 

Nin. Median Nax. 

Rating ii 

100 max. volts 

µa/sq. in. 
µa 
oC 

Sensitivity: 
Radiant, at 4000 
angstroms  0.13 - amp/watt 

Luminous:° 
At 0 cps   75 135 205 µa/lumen 
At 5000 cps  - 124 - µa/lumen 
At 10000 cps   - 108 - µa/lumen 

w~in~l ca [as a cnanpe 

+ 

RADIO CORPORATION OF AMERICA 
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DATA I 
3-61 



5581 
Min. Median Max. 

Gas Ampl ification Facto rd. - - 5.5 
Anode Dark Current   - - 0.05 

Minimum Circuit 4alues: 
With an anode-su~Aly 
voltage of 

DC Load Resistance: 
For do currents above 
3 µa  

For do currents below 
3 µa  

a 
b 
C 

d 

For do currents above 
1 µa  

For do currents below 
1 µa  

µa 

80 or less loo volts 

0.1 min. 

0 min. 

- megohm 

- megohms 

2.5 min. megohms 

0.1 min. megohm 

On plane per nendi cular to Inds catetl tlirecti on of incident light. 

Averaged over any Interval oP 30 secontls maximum. 

For contlitions where the light sourc etl is a tungsten-Pltament lamp 
operated ata color temperature of 2870 N. A Oc anotle supply volts®e 
of 90 volts antl a i-megohm load resistor are usetl. For the 0-cycle 
measurement, a light input oP 0.1 lumen Is used. For the 5000- and 
10,000-cycle measurements, the light Input Is varied slnusoidally about 
a mean value of 0.015 lumen from zero to a maximum of twice the mean 
value. 

The ratio of luminous sensitivity at an anotle supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case., sensltivi ty is obtained under contlitions where the 11 ght 
source is a tungsten-filament lamp ope rat etl at a color temperature of 
28700 K, the light input Is 0.1 lumen, and the load resistor nos a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DE410E HAVING S-4 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

`r 
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T9 BULB 

PHOTOCATHODE 

1316 MIN. 

INTERMEDIATE-
SHELL OCTAL 
5-PIN BASE, 

ARRANGEMENT I, 
JEDEC N" 

BS-10 

1 3/ 16 MAX w 
DIA. 

-5~8,.

MIN. 

..-1 g~32 MAXI 
DIA. 

3  X16 
MAX. 

PHOTO-
CATHODE 

92CM-6137R3 

~fv ,1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N, J. 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS ATUNGSTEN—FILAMENT  
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870^ K. 

v _ _o m .o a a 
ANODE MICROAMPERES 

0 

92CM-6822R1 

RADIO CORPORATfON OF AMERICA 
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5582 
GAS PHOTOTUBE 

C 4RTRI OGE TYPE WITH S-4 RESPONSE 

For sound reproduction fhuoluing a dye—image sound track 
in conjunction with an incandescent light source 

DATA 

General:-

Spectral Response 
Wavelength of Maximum Response   4000 
Cathode: 

Shape 
Minimum projected length' 
Minimum projected width` 

Direct Interelectrode Capac 
Overall Length   1-21/32" t 1/16" 
Seated Length  1-13/32" t 1/32" 
Length from Center of Useful Cathode Area  

to Plane A—A' (See Dimensional Outline).  
Maximum Diameter   0.890" 
Weight (Approx.) 
Mounting Position 
Terminals: 

Recessed cap 

S-4 
t 500 angstroms 

Semicyl indrical 
  5/8" 
  1/2" 

Lance  1 µµf 

. 11/16" t 1/16" 

0.4 oz 
  Any 

JETEC No.Jl-23 
Protruding cap   JETEC No.Jl-24 

Basing Designation   2AQ 

Recessed) Anode 
Cap J 

Protruding) Cathode Cap J 

DIRECTION Of LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE—SUPPLY VOLTAGE (OC or Peak AC) 100 max. volts 
AVERAGE CATHODE—CURRENT DENSITY° 20 max. µamp/sq.in. 
AVERAGE CATHODE CURRENT°   2 max. µamp 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics, At qo Volts on Anode: 

Min. Median Max. 

Sensitivity: 
Radiant, at 
4000 angstroms — 0.12 — µamp/µwatt 

Luminous:•
At 0 cps   80 120 175 µamp/lumen 
At 5000 cps  — 110 — µamp/lumen 
At 10000 cps   — 96 — µamp/lumen 

Gas Ampl ification Factor — — 5.5 
Anode Dark Current 
at 25°C  — — 0.05 µamp 

* On plane pe rpendicuTar to indicated direction of incident l ight. 

°, ~: See next page. f Indicates a change. 

12-56 TUBE DIVISION 
RADIO COR,ORATION Of AMERICA, MARRiSON. NEB'/ IE RSFY 
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h~ 5582 

GAS PHOTOTUBE 

Minimum Circuit Values: 

Nith anode-sui5yly voltage 

DC Load Resistance: 
For do currents above 

3 vamp  
For do currents below 

3 vamp  
For do currents above 
1 µamp  

For do currents below 
1 µamp 

of 80 or less Soa volts 

0.1 min. - megohm 

0 min. - megohm 

- 2.5 min. megohms 

- 0.1 min. megohm 

O Averaged over any interval o} 30 seconds maximum. This value may be 
tl ouDl ed when anode-supply voltage is limited to 80 volts. 

~ For conditions where the light source is a tungsten-filament lamp oper-
ated at a color temperature of 2870 oK. A tic anode supply of 90 volts 
and a I~negohm 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 oT 
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 

.390'±.004 
.189"tA151 

113y~ 

IZ/32 'i  X32 
iy6 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEC Na JI-24 

DIRECTION 
OF LIGHT 

I.~DIA 

.990 MAX 
~6 a. :112" 

~406"i.010" 
ANODE 

TERMINAL 

JET C ANSJI-23 

PHOTO-
S CATHODE 

MIN. I T M 
~ yl9 

i l~l9 

AP~ 

.141- 2.047' 
,375`z AlO~ 

;89~-+I 
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12-56 
TUBE DIVISION 

R AOiO CORPORATION OF AMERICA, HARRISON, NEW IF RSEY 

DATA 



5582 

AVERAGE ANODE CHARACTERISTICS 
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Gas Phototube 
SIDE-ON TYPE HAYINO S-4~RESPONSE 

DATA 

General: 

Spectral Response S-~ 
Wavelength of Maximum Response   4000 t 500 angstroms 

w Cathode: 
1~"'~ Shape Semicyl indrical 

Minimum projected length°  11/16" 
Minimum projected width°   7/i6" 

Direct Interelectrode Capacitance (Approx  )   2 µµf 
Maximum Overall Length   2-13/2" 
Maximum Seated Length  1-15/16" 
Seated Length to Center of Cathode   1-1/4" t 3/32" 

'^"" Maximum D i °meter   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-i)f 

Basing Designation for BOTTOM VIEW   2F 

DIRECTON, OF LIGHT 

Pin 1 - No Connection 

Pin 2 -Anode 

Pin 3 -Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE 

Rating I Rating IZ 

(DC or Peak AC). 80 max. 100 max. volts 
AVERAGE CATHODE-CURRENT 
DENSITYb 40 max. 20 max. µa/sq. in, 

AVERAGE CATHODE CURRENTb 4 max. 2 max. µa 

AMBIENT TEMPERATURE. 75 max. 75 max. °C 

Characteristics: 
Ni th an anode—suyyly voltage of qo 
volts unless otherwise 

Nin. 

Sensitivity: 

sgetified 

Median Nax. 

Radiant, at 4000 angstroms - 0.13 - amp/watt 
Luminous:° 

At 0 cps  75 135 205 µ°!lumen 
~'"\ At 5000 cps - 124 - µa/lumen 

At ]0000 cps  - 108 - ua/lumen 

f Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tsbe Division Harrison, N. J. 
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5583 
,yin. ,Median .yax. 

Gas Ampl ification Facto rd. - - 5.5 
Anode Dark Current at 25° C. . - - 0.05 µa 

`/ Minimum Circuit Values: 
With an anode-suygly 
voltage of Fto or less 100 volts 

DC Load Resistance: 
For do currents above 
3 µa 0.1 min. - megohm 

For do currents below 
3 µa 0 min. - 

`~/ 
megohms 

For do currents above 
1 µa - 2.5 min. megohms 

For do currents below 
1 µa - 0.1 min. megohm 

e 

b 

C 

d 

On plane perpendicular to indicated direction of incident light. 

Averaged over any Interval of 30 seconds maximum. 

For conditions where the l ight source is a tungsten-f filament lamp 
o Dera ted at a color temperature of 28700 N. Ado anode su pPly voltage 
of 90 volts antl 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 l ight input is varied sinusoidally 
a Dout a mean value of 0.015 lumen from zero to a maximum of twice the 
mean va Tu e. 

The ratio of luminous sensitivity at an anode suFp ly voltage of 90 
volts to luminous sensl [I vl ty at an anode supply voltage of 25 volts. 
In each case, sensl tivity Is obtained untler conditl on5 where the l ight 
source is a tungsten-filament lamp operated at a color temperature of 
2870° x, the l ight 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 appl ies to the 5583 

~/ 

RADIO CORPORATfON OF AMERICA 
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I 

^. 

1 

PHOTO-
CATHODE 

T 51/4 BULB 

SMALL-SHELL 
PEEWEE 

3-PIN BASE 
JEDEC N9 

A3-I 

.669 MAX. 
DIA. 

~/B~MIN. 

i IS/6 ,. 

MAX. 
1 

I~4 

f X32 

PHOTO-
CATHODE 

I 

2 1332 
MAX. 

3 

92CM-6053R5 
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5652 

1 

Vacuum Phototube 
COMPOSITE-ANODE-CATHODE, SIDE-
ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

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

Shape  Flat 
Minimum projected lengths   19/32" 
Minimum projected width'  1/4" 

Direct Interelectrode Capacitances (Approx.): 
Between base pins 4 and 8 (CI)   1 µµf 
Balancing capacitance (C2)b   1 µµf 

Capacitance Difference between C I and C2. 0.3 max. µµf 
Maximum pverall Length  2-7/8" 
Maximum Seated Length   2-5/16" 
Seated Length to Center of Cathode  1-5/8" f 3/32" 
Maximum Diameter  i-9/32" 
Operating Position  Any 
Weight (Approx  )  1 oz w 
Bulb T9 
Socket  Cinch No.BJM-1, or equivalent f 
Base  Intermediate-Shell Octal 5-Pin. Arrangement 1 

(JEDEC Group 1, No.85-10) Non-hygroscopic 
Basing Designation for BOTTOM VIEW  2A8 

DIRECTION
I 

OF LIGHT 
i Pin 1 -No Internal 

Connection 
Pin 2 -Balancing 

Capacitance 
Pi n 4 - Anode or Photo-

cathode 

Pin 6 -No Internal 
Connection 

Pin 8 -Anode or 
Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 250 max. volts 
AVERAGE CATHODE-CURRENT DENSITY°  30 max. µa/sq.in. 
AVERAGE CATHODE CURRENT°  4 max. µa 
AMBIENT TEMPERATURE   75 max. oC 

Characteristics: 
With an anode-subply voltage of ago volts. 

Min. Median Maz. 
Sensitivity: 

Radiant, at 4400 angstroms.  
Luminousd  

Ratio of Cathode Luminous 
Sensitivities 

Anode Dark Current at 25° C . 

- .0.044 - amp/watt 
19 45 70 µa/lumen 

0  42 1.0 2.4 
0.01 µa 

~-InGicates a cftang e. 

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

DATA 
3-62 



5652 
a On plane pe rpe nd ic~l ar to indicated direction of incident l ight. 
b 

Measured between pins 2 and ll. 

~ Averaged over any interval of 90 seconds maximum. 
d For conditions where thel ight source is atungsten-filament lamp opera-

ted at a color temperature of 2870° K. A i-megohm load resistor and a 
l ight '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 

AC 
INPUT 

TYPICAL CIRCUIT 

I " /q MIN.-

19/32 MIN. 

T9 BULB 

BASE 
JEDEC N' 

BS-10 

ANODE OR 
PHOTO-
CATHODE 

1 3/ 16 MAX. 
DIA. 

.1 -~-

1 9/ 32 MAX. 
DIA. 

— 1/q~MIN. 

ro 
AMPLI-

FIER 

92CS- 6894 R I 

2 5/I b 
MAX. 

1 5/8, 

f 3/ 3 2 2 
~/8. 

MAX. i
PHOTOCATHODE OR 

ANODE 

92CS-6869R1 

~~ 

~.r' 
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5652 
TYPICAL OPERATION CHARACTERISTICS 

With AC Voltage Applied Between the Two Eledro es 

LIGHT SOURCE IS ATUNGSTEN—FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870° K. 
LOAD RESISTANCE ~ ZERO 
DASHED CURVE QA STATIC CHARACTERISTIC FOR ONE 

ELECTRODE WITH O.I LUMEN 
DASHED CURVE QB STATIC CHARACTERISTIC FOR OTHER 

ELECTRODE WITH 0.1 LUMEN 
CURVE ©OPERATION CURVE OBTAINED FROM STATIC 

CURVES A d B ,OTHER OPERATION CURVES 
OBTAINED SIMILARLY 
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5653 

Vacuum Phototube 
SIDE-ON TYPE HAYING S-4 RESPONSE 

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

Shape   Semicylindrical 
Minimum projected length°   13/16" 
Minimum projected widiha  5/8" 

Direct Interelectrode Capacitance (Approx.)   2.6 µµf 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" f 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight (Approx  )  0  9 oz f 

Bulb T9 
Socket  Cinch No.SJM-1, or equivalent f 

Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 
(JEDEC Group 1, No. 85-10) 

Basing Designation for BOTTOM VIEW 3J 
DIRECTION OF LIGHT 

Pin 1 - No Internal 
Connection 

Pin 2 - No Internal 
Connection 

Pin 4 -Anode 
Pin 6 -No Internal 

Connection 
Pin 8 -Photocathode 

MaXlmum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC) . 

AVERAGE CATHODE-CURRENT DENSITY b.  
AVERAGE CATHODE CURRENTb 
AMBIENT TEMPERATURE  

w 

250 max. volts 
25 max. µa/sq. in. 
5 max. µa 

75 max. oC 

Characteristics: 
With an anode-suyply voltage of a5o volts 

Min. Nedian Nax. 

Sensitivity: 
Radiant, at 4000 angstroms. - 0.044 - amp/watt 
Luminouso  20 45 100 µa/lumen 

Anode Dark Current at 25° C - - 0.25 µa 

r Indicates a ch en ge. 

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

On plane pe rp entli cular to indicated direction of incident light. 
b 

Averaged over any interval of 30 seconds maximum. 

o For condi tions where the l ight source is a tungsten—filament lamp 
o peratetl at a color temperature of 2870° 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 front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also appl ies to the 5653 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 929 also appl ies to the 5653 

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



5819 
Photomultiplier Tube 

10-Stage, Head-On Type Having 
5-11 Spectral Response 

For use in the detection and measurement o{ nucle¢r radiation 
and other applications involving low-level light sources 

GENERAL 

~ 
Spectral Response   S-il 

Wavelength of Maximum Response   4400 ± 500 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area   2.2 in2 (14.1 cm2) 

Minimum diameter   1.69 in (4.3 cm) 

Window   Corning° No.0080, or equivalent 

Shape   Convexo-C one ave 

Index of refraction at 4360 angstroms   1.523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface   Cesium-Antimony 

Structure  Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   4.2 pF 

Anode to all other electrodes   6.5 pF 

Maximum Overall Length   5.81 in (14.8 cm) 

Seated Length   4.88 ± 0.19 in (12.4 ± 0.5 em) 

Maximum Diameter   2.31 in (5:9 cm) 

Bulb   T16 

Base   Medium-Shell Diheptal 14-pin 
(JEDEC No.B14-38) Non-hygroscopic 

Socket   Ebyb No.9709-7, or equivalent 

Magnetic Shield   JANc No.S-2004, or equivalent 

Operating Position     Any 

Weight (ApproxJ   5.2 oz (174 g) 

MAXIMUM RATINGS, Absolute-Maxincum Values: 

DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.10   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.l and cathode   300 max. V 

Average Anode Current@ ~  0.75 max. mA 

Ambient Temperaturef   75 max. ° C 

Electronic 
/"nm ►c 
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5819 
CHARACTERISTICS RANGE VALUES 
Under conditions with do supply voltage (E) across a voltage 
divider providing 1/6 of E between cathode and dynode No.l; 
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) 

Anode Sensitivity: 
Min. Typical Max. 

Radiant9 at 4400 

'~..✓ 

angstroms   — 8x104 — A/W `~..Y 
Luminoush(2870° K) 10 100 300 A/lm 

Cathode Sensitivity: 

Radiants at 4400 
angstroms   — 0.040 — A/W 

Luminousk (2870° K) 4x10-5 5x10
-5 

— A/lm 

Current with blue 
light source"' 
(28700 K+C.S. 
No.5-58)   4x10-8 — — A 

Quantum Efficiency 
at 4200 angstroms 

Current Amplification 

Anode Dark Current" 

Equivalent Anode 
Dark Current 
Input"  

E quivalent Noise 
Input9  

— 

— 

11.5 

2x106

— 

—

— 6x10
-g

4x10 

(= 3x10-10 2x10
-g

{l
3.7x10-13p 2.5x10-12p 

(_ 1.7x10-12 — 

~ 

— 
2x10-15r 

—

Made by Corning Glass Works, Corning, NY 14830. 

% 

A 

lm 
W 

lm 

W 

`...~ b 61ade by Hugh H. Eby Company, 4701 Germantown Avenue, 
Philadelphia, PA 19144. 

c Made by JAN Hardware Mfg. Co., Inc., 47-27 36th Street, 
Long Island City, NY 11101. 

Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recom-
mended. 

9 This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. L.-

h Under the following conditions: The light source is a 
tungsten-filament lamp having slime-glass envelope. It is 

~~U U 
Electronic 
Components 

DATA 1 



5819 
operated at a color temperature of 2870°  K and a light 
input of 10 microlumens is used. 

I This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. 

Under the following conditions: The light source is a 
tungstenfilament lamp having slime-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 applied between 
cathode and all other electrodes connected as anode. 

m 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 Coming Glass Works, Corning, NY 14830) from a tung-
sten-filament lamp operated at a color temperature of 
2870°  K. The value of light flux incident on the t"ilter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

^ At a tube temperature of 22°  C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

F At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 804 

lumens per watt. 

4 Under the following conditions: Tube temperature 22°  C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K in-
terrupted 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. 

~ At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 804 lumens 
per watt. 

k 

TERMINAL CONNECTIONS 

The base pins of the 5819 fit a diheptal 14-contact 
ocket, such as Eby No.9709-7, or equivalent. The 

socket should be made of high-grade, low-leakage 
material. 

~~U L~ 
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5819 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

~ 

TO 
REGULATED 

DC POWER 
SUPPLY 

_o 

R I

R2

R3

4 

RS

R9

RIO 

RII 

1 ANODE RETURN d 

-' 
DYNODE No. IO CONNECTION 

LOAD \✓ 

C2 
0 

DY No.9 

C3 
DY No. B 

4 
DY No.7 

DY No.6 

6 7 e 
DY No.S 9 

10 

DY Na 4 
ANODE I 

I 

DY No.3 

2 
I PHOTO —

MULTIPLIER 

\~ 

DY No.2 

TUBE 
DY No. I 

PHOTOCATHODE 92LM-2897 

C1: 0.05 µF, 20%, 500 volts (dc working), ce^amic disc 
C2: 0.02 µF, 20%, 500 volts (dc working), ceramic disc 

i C3: 0.01 µF, 20%, 500 volts (dc working), ceramic disc 
C4: 0.005 µF, 20%, 500 volts (dc working), ceramic disc 
R1 through R10: 390,000 ohms, 5%, 1/2 watt 
R11: 910,000 ohms, 5%, 1/2 watt 

j Leads to all capacitors should be as short as possible to mini-
mize inductance effects. The location and spacing of capacitor 
is critical and may require adjustment for optimum results.' 

TERMINAL DIAGRAM (Bottom View) 
Pin 1: Dynode No.l 
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 

DY2~ 
0 14 ~ ZC 

DYi K 
DIRECTION OF RADIATION 

INTO ENO OF BVLB 
14 M 

Pin 13: Internal C onnection~ 
Do Not Use 

Pin 14: Cathode 

~~U LJ 
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5819 
DIMENSIONAL OUTLINE 

~. 

i~ 

BASE 
JEDEC No.Bl4-38 

PHOTOCATHODE 
DIAMETER 

C 

92C5-7232R7 

of bulb will not deviate more than 2°  in any direction from 
the perpendicular erected at the center of bottom of the base. 

;~ The dimensions in millimeters aze derived from the basic 
inch dimensions (1 inch = 25.4 mm) 

Dimensions Inches m m 

A 5.81 max. 147.6 max. 
B 4.88 ± .19 123.9 ± 4.7 
C 1.69 min. dia. 42.9 min. dia. 
D 2.31 max. dia. 58.7 max. dia. 
E 3.00 ± 1.00 R. 76.2 ± 25.4 R. 
F 2.00 ± .06 dia. 50.8 ± 1.5 dia. 
G .312 7.92 
H .15 ± .05 R. 3.8 ± 1.2 R. 
J .50 R. 12.7 R. 

Z] Electronic 
rJ~ Components 

DATA 3 
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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. 

DYNODE-Ne.I-TO-CATHODE VOLTS=150 
EACH-SUCCEEDING-STAGE VOLTS=100 
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5819 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

"~';HARACTERISTICS 

^~ 

^~ 

~~ 

,"'~ 

SUPPLY VOLTAGE(E)ACROSS VOLTAGE DIVIDER PROVIDING I/60FEBETWEEN 
CATHODE AND DYNODE No.l I/12 OF E FOR EACH SUCCEED NG DYNODE 
STAGE;AND I/120F E BETWEEN DYNODE No.10 AND ANODE. 
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5819 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE (E) 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/6 OF E BETWEEN 
CATHODE AND DYNODE No. I; I/12 OF E FOR EACH SUCCEEDING DYNODE 
STAGE; AND I/I2 OF E BETWEEN DYNODE No.lO AND ANODE. 

TUBE TEMPERATURE=22'C 
LIGHT SOURCE S ATUNGSTEN-FILAMENT LAMP OPERATED AT ACOLOR 
TEMPERATURE OF 2870'K. 
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5819 
TYPICAL ANODE CHARACTERISTICS 

DYNODE—No.I -TO-CATHODE VOLTS=167 
EACH SUCCEEDING DYNODE STAGE VOLTS= 83 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP 

OPERATED AT A COLOR TEMPERATURE 
OF 287O•K. 
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5819 
TYPICAL ENI CHARACTERISTICS 

DYNODE-No.1-70-CATHODE VOLTS ° 167 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS°83 
BANDWIDTH I Hz 
LIGHT SOURCE TUNGSTEN AT 2870° K INTERRUPTED AT 90 Hz TO 

PRODUCE PULSES ALTERNATING BETWEEN ZERO AND FLUX 
VALUE SHOWN FOR ANY GIVEN TUBE TEMPERATURE; ~~ON° PERIOD 
OF PULSE EQUAL TO °OFF" PERIOD RMS SIGNAL CURRENT =RMS 
NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS =-1000 
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5820A 
Image Orthicon 

!~ MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup. The 5820A is 
Unilaterally Interchangeable with Type 5820. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10~ volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes 12 µµf 

Spectral Response  5-10 
Wavelength of Maximum Response  4500 t 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size of  1.8" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring. 

Orientation of. .Proper orientation is obtained when t he 

vertical scan is essential ly paral lel to 

the plane passing through center of face—
plate 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" t 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Al ignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating Position. The tube should never be operated in a 

vertical position with the Diheptal—base end up 

nor in any other p.os ition where the axis of the 

tube with the base up makes an angle of less than 

20° with the vertical. 
Weight (Approx  )  1 lb 6 oz 
Shoulder Base   Keyed Jumbo Annular 7—Pin 

BOTTOM VIEW° 

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

t ion—Do Not Use 
Pin 4 -Internal Connec-

t ion—Do Not Use 

° see basing aiagram on next page. 

Pin 5 -Grid No.5 

Pin 6 -Target 

Pin 7 -Internal Connec-
t ion—Do Not Use 

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

DATA I 
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5820A 
End Base Small-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.B14-45) 
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 
P i n 9 - Dynode No.3 
Pin 10- Dynode No. 1, 

Grid No.2 
Pin 11- Internal Connec-

t ion—Do Not Use 
Pin 12-Grid No.1 
Pin 13- Cathode 
Pin 14- Heater 

DIRECTION OF LIGHT 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, A6sotute-Ma:imam 
PHOTOCATHODE: 
Voltage  
Illumination 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
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   -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.l VOLTAGE   350 max. 
GRID—No.l VOLTAGE: 

Negative—bias value   125 max. 
Positive—bias value   0 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Hewer 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. 

Typical Operation: 
Photocathode Voltage (Image Focus). . 
Grid-No.6 Voltage IAccelerator)—

Approx. 75E of photocathode voltage . 

Values: 

-550 max. volts 
50 max. fc 

oC 

oC 

volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

. -400 to -540 volts 

. -300 to -405 volts 

~/ 

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



5820A 

Target-Cutoff Voltage°  -3 to +1 volts 
Grid-No.5 Voltage (Decelerator)   0 to 125 volts 
Grid-No.4 Voltage (Beam Focus)  140 to 180 volts 
Grid-No.3 Voltages  225 to 330 volts 
Grid-No.2 & Dynode-No.l Voltage   300 volts 
C,rid-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 Coile   75 gausses 

Field Strength of Al ignment Coil   0 to 3 gausses 

.Performance Data:f

With conditions shown under Typical Operation and with 
camera lens set to bring the pictss re highlights one stop 
above the "knee" of the light transfer characteristic 

Cathode Radiant Sensitivity 
Min. Average Max. 

at 4500 angstroms  — 0.03 — 
Luminous Sensitivity 30 60 — 
Anode Current (DC) — 30 — 
Signal —Output Current 

(Peak—to—peak)  3 8 24 
Ratio of Peak—to—Peak High—

l ight Video—Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc  35'1 45:1 

Photocathode Illumination 
at 2870° K Required to 
Bring Picture Highl ights 
One Stop Above "Knee" 
of Light Transfer 
Characteristic — 0.02 0.04 

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)9  35 60 

Uniformity: 
Ratio of Shading (Back-
ground) Signal to High-
l ight Signal  - 0.12 0.15 

Variation of Highl ight 
Signal (Per cent .of 
maximum highl ight signal )h. 20 25 

µa/µw 
µa/lumen 

µa 

µa 

fc 

%+ 

% 

b Oynoa e-voltage values are sno wn untler Pypical Operation. 

~ Normal setting of target voltage is +2 olts from target cutoff. The 
target SU DDIy voltage shoultl be atlj u5ta ble from -3 to +5 volts. 

d Adjust to give the most uniformly shatl etl Dictu re near maximum signal. 
+ Indicates a change. 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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5820A 
e nirectlOn of current snoultl oe such that a north-seeking pole is 

a t[rac[ed LO [ne image end of the Focusing Coil , wi [n the indicator 
located outside of and at the image end of the focusing coil. 

f 
Witn 5820A operated in pro Derly atlj us ted RCA TK-31 camera. 

9 Measured with amplifier having flat frequency response. 

h varlati on of response aver scanned area. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this Section 

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

~1 

3.00±,06 ~ OIS" 
DIA. ~ F•135~ ;025"

~ f 
2.56„ 
±.12 

38.5'f 10 

f 

A25" 
1.025" 

.040" 
1.002" DIA, 

6 PINS 

JUMBO 
ANNULAR 

7—PIN BASE 

15.20 
±,~ 

2,OO~Y.06~ 
DIA. 

BASE 
JEOEC GROUPS, 

N$ 614-45 

.093~t.003N
DIA. 

ENLARGED BOTTOM VIEW 

92CM-8293R3 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS—HATCHED 
1.315"R. MIN. AREA IS FLAT / 

! 1.185'~R. MAX. 

25 43 

y 
SEE NOTE I ~•5~MIN. 

NOTE I : DOTTED AREA IS FLAT 
OR EXTENDS TOWARD DIHEPTAL—
BASE END OF TUBE BY 0.060" MAX. 

ANNULAR—BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS 
AS WELL AS ECCENTRICITY OF NECK 
CYLINDER WITH RESPECT TO PHOTO—
CATHODE CYLINDER ARE HELD TO 
TOLERANCES SUCH THAT PINS AND 
NECK CYLINDER WILL FIT FLAT—
PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" f 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 
CIRCLE DIAMETER OF 2.500" 
t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 
0.187" f 0.001", CENTERED 
BETWEEN PIN HOLES TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM 2.812" DIAM—
ETER AND HAVING HEIGHT OF 
0.126" ± 0.001". 

d. NECK—CYLINDER CLEARANCE HOLE 
HAVING DIAMETER OF 2.200" 
t 0.001". 

RADIO CORPORATION OF AMERICA 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION: 
LIGHT,ORWHITE 

FOR SMALL—AREA 

TUNGSTEN 
FLUORESCENT. 
HIGHLIGHTS. 

LIGHT, DAY—

2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 8 
0.0001 0 001 0 OI 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
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5820A~L 

Image Orthicon 
.-~ 

I 

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 gBzoAlL is the same as the g82oA except it utilizes a 
longer-life non-deteriorating glass target. 

The sturdy, long-l ife, non-deteriorating, glass target of 
type 5820A/L is characterized by high gain, resistance to 
"burn-in", and the absence of any granular structure. Because 
charge transportation through this target material iselectronic 
rather than ionic as in ordinary glass targets, the electrical 
characteristics of the target, such as secondary emission and 
resistivity, are essentially constant and sensitivity of the 
5820A/L is stable throughout l ife. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signi-
ficantly reduced. The resistance of the 5820A/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-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 al ignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 5820A/L's by operating several hours once 
each month. 

6. Determine proper operating point with target voltage ad-
justed to exactly 2 volts above target cutoff. 

?. Cap lens during standby operation. 

Don'ts 
1. Don't force the 5820A/L into its sho!~lder socket. 

2. Don't operate the 5820A/L without scanning. 

3• Don't operate a 5820A/L having an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highl ights of the scene. 

5. Don't turn off beam while voltages are appl ied to photo-
cathode, grid No. S, target, dynodes, and anode during warm 
up or standby operation. 

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N. 1. 4-65 





6199 
Photomultiplier Tube 

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-I I RESPONSE 
1.24-INCH MINIMUM DIAMETER FLAT PHOTOCATHODE 

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

GENERAL 

/rg Spectral Response   S-I I 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cs-Sb 

Shape   Flat, Circular 
Minimum area 1 2 sq in 
Minimum diameter  1.24 in 

Window  Lime Glass, Corninga No.0080, or equivalent 
Shape   Plano-Plano 
Index of refraction at 5893 angstroms 1 51

Dynodes 
Substrate   Ni 
Secondary-emitting surface  Cs-Sb 
Structure   Circular-Cage 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No.10 4  0 pF 
Anode to al l other electrodes 7  0 pF 

Maximum Overall Length  4.57 in 
Seated Length 3  88 ± 0.19 in 
Maximum Diameter  1.56 in 
Operating Position  Any 
Weight (Approx  )  2  2 oz 
Envelope  JEDEC T12 
Base  Small-Shell Duodecal 12-Pin, (JEDEC No.Bl2-43), 

Non-hygroscopic 
Socket  Ebyb No.9058, or equivalent 
Magnetic Shield Mi llen° Part No.80802C, or equivalent 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

TERMINAL DIAGRAM (Bottom View) 

1 - Dynode ~o. l 
2 -Dynode No.3 
3 -Dynode No.S 
4 -Dynode No.7 
5 -Dynode No.9 
6 -Anode 
7 -Dynode No.10 
S — Dynode No.B 
9 —Dynode No.6 
10 - Dynode No.4 
11 - Dynode No.2 
12 - Photocathode 

DYg 

DYE 

DY5 

DY3 

P 

DYI 

DYIO 

K 

DYg 

DY5 

DYy 

DYZ 

DIRECTION OF RADIATION: 
INTO END OF BULB 

12AE 

~- Indicates a than Ke. 

O RADIO CORPORATION OF AMERICA 
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ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
- .. - and cathode   1250 V 
Eet.:e-~ ~y-c:;e No.10 end anode  250 V 
Between consecutive dynodes   200 V 
Between dvnode No.1 and cathode   300 V 

Average Anode Currents 0  75 mA 
Ambient Temperatures  75 °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with supply voltage IL) across voltage 

divider providing I/6 of E between cathode and dynode '.-. I; 

1/12 of E for each succeeding dyncde stage; and I/ ~: -~ r_ 

between dynode No. 10 and anode. 

With E = 1000 V (Except as noted) 

Min Tvp 11n, 

Sensitivity 
Radiantf at 4400 angstroms - 3.6xI0w - A/W 
Cathode radiant9 at 4400 
angstroms  - 0.036 - A/W 
Luminoush   10 45 300 A/lm 
Cathode luminou_: 

With tungsten l ight 
source)  3x10"5 4.5x10"5 - A/lm 

With blue l ight 
sourcek  2.8x10-6 - A 

Quantum Efficiency at 
4200 angstroms   10 A/lm 
Current Amplification 1x106
Equivalent Anode-Dark- n n 
Current Inputm   J _ 2.3x10"lo p 2.5x10"9 p lm 

l 2.8x10"13 3.1X10"12 W 

Anode Dark Current!" " - 4.5x10-9 - A 
Dark Current to Any 
Electrode Except Anode 
(at 22°C)  - - 7.5x10' A 

Equivalent Noise InputQ ~ _ 4x10"I n 1.7x10"~ Ip Im 
5x10-I6 2.1x10-14 W 

Anode-Pulse Rise Timer. - 2.8x10"9 - s 
Electron-Transit Times. 3.3x10"6 - s 

a Made by Corning Class Works, Corning, New York. ~~ 
b 

Made by Hugh H. Eby Company, 4701 Germantown Avenue, Philadelphia 44, 
Pennsy v nra. 

~ Made by aJames Millen Manufacturing Company, 150 Exchange Street, 
Walden 48, Massachusetts. 

d Ave aged o any rn cereal of 30 seconds me um. 

f Tube operation a[ room tempera to re or below xis recommended. 

t This aloe alcul led from the typmcal value for lamrn oas sensr rvi ty 
"n gva cony s on factor of 804 1u ens per watt. 

9 This value ra lcu laced from the cypi al value for cathode luminous 
sensitivity ru slog a con versr on factor of 804 lumens per watt. 

+ Indica ces a change. 

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



6199 

h 
Under the following on di ci on s: The li ghc s e tun gs can fila-
enc lamp having lime-glass a velope. Itui pps rated at a olor 

cempe ra cure of 2870°K end a li ghc input of 10 mtc rolu mans is use do 

~ Under the following on di dons: The li ghc s a can gs ten fila-
ent lamp havingg lime-glass e v lope. Icui p cad ac a olor 
tempera cure of 2870°K. The value of light flux 

iso pe 
0l lumen and 167 

volts a applied be cween wch ode end all other al
o
e erodes coanec cad 

node. 
k 
Under the following on di ci on s: Li Bhc 'n idenc on the echode is crans-
micted chrou gh a blue filter (Corning C.S. No.S-58, Class Code No. 5113 
polished to 1/2 stock thickness— Manufactured by the Corning Glass 
Works, Corning, New York) from can gs tan-filament lamp operated at e 
olor tempera cure of 2870°K. The value of light flux nc dent o the 

fi lcer is 0.01 lumen and 167 vol cs are applied between cathode and all 
ocher electrodes c nnec cad as anode. 

m 
Measured ac a tube temperature of 22°C. Dark current may be reduced 
by use of a refrigerant. 

° Meesuredwith supply vol~~ge (E) adjueced co give a luminous s sitivity 
of 20 amperes per lumen. Dark current is measured with no incident 
li ghc on cube. 

p Ac 4400 angstroms. This aloe alcula cad from the racing ~n lumen 
ing a on fat cor vof 804 slumens per wa cc. 

9 Under the following con dicion s: Supply v lcage (E) i shown, 22°C 
cube temp ra cur e, xcernal shield con ec tad co c chode ,s ban dwid ch I Hz 
can ga ten-light s e acs c for temp re cure of 2870°K nterrupced et a 
low audio-fre qu o y to produce t adept radiation p ltaes lcernating 
be cween z and the value sca ce d. The "on" period of the pulse is 
e quel to the "off" period. 

r Mee su red between 10 per cent and 90 per cent of m node-pu lae 
h ei gh c. This anode-pulse r e ci me is primarily -a Lunt cion of cyan sic 
time v is cion and is measured under condici ons wi ch the incident light 
fully illumin acing the pho coca chode. 

s 
The elec Cron transit time is the time interval be cween the a val of a 
delta function light pulse c the a trance window of the cube and the 
time at which the ou tpur pulse ac the anode to rmin el reaches peak a -
plicude. The trap sic time i ured under conditions wi ch the in-
cident light fully itlumin acing the pho Coca chode. 

Typical Effect of Magnetic Field 
on Anode Current 

UNIFORM 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 
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TYPICAL VOLTAGE DIVIDER ARRANGEMENT 

I 

DYNODE Na10 O 

• C2 
LOAD 

DYNODE No.9 T CONNECTION 
O 

DYNODE No.B 

DYNODE No.7 
ANODE 

+ O 
R RETURN 

TO 7 DYNODE No.6 
REGULATED 
DC POWER 

R6 
SUPPLY DYNODE No.5 

(SEE N07E) 
R5 

6 7 
—O DYNODE No.4 5 8 

R 
DYNODE No.3 

4 I 

3 CI ~~ PHOTO—

DYNODE No.2 ~ 10 
MULTIPLIER 

2 
CI 

1 1 12 

DYNODE No. l 

PHOTOCATHODE 

92 L5 —IS06 

Note: Adjustable between approximately 500 a~~d 1350 ~~olts 

de. 

C L  C3: 0.01 ::.F, non-inductive type, 400 eoLts 

(dc uorkiag) — Values dependent on a~npli tude. and 

d ura~ion of pulse. 

HI : 91,000 ohms, ~ wa u.s 

R3 thvou~h R11~ 4'• ,400 ohms, 1 watt 

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

PHOTOCATHODE 
DIAMETER 
1.24 MIN. 
(SEE NOTE) 

4.57 
MAX. 

3.B8 
t 19 

~—LS6 MAX.--~ 
DIA. 

—FAGEPI ATE 

DIMENSIONS IN INCHES 

T 12 BULB 

BASE 
JEDEC No. 612-43 

9205-7770R5 

Note: Deviation from flatness within the 1.24-inch di-

ameter area will not exceed 0.010 inch From peak to valley. 

Center line of bulb will not deviate mare than 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

©., RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
I/6 OF E BETWEEN CATHODE AND DYNODE No.l; I/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
I/12 OF E BETWEEN DYNODE Na10 AND ANODE 
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Typical Anode Characteristics 
DYNODE No.I-TO-CATHODE VOLTS=167 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS•83 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870` K. 

 s:: :::E:u:::..iYY.=;:;........  as~:Y...  

 ~~: :::::m s:::•• ~ 
..... 35s~Y~9: ::~.:'ass~a~:~= 
Y Y~Y~Y~~ YN 1W~~Y~iI~Y 1~.•I Y~tp $~ ~NY~YYN~Yw ~Y~~~Y~ ~r•IM~i ~ ~ _ 

~~~ ~ ~ ~~il~~ 

r.~s• ~?~ "Ma"a~~ i 
o ~ o 

N N _ — O 
ANODE CURRENT—MILLIAMPERES 

92LM-1493RI 
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Typical Dark Current and EADCI Characteristics 
lilMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE (EI 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/6 OF E BETWEEN CATHODE 
AND DYNODE No.l; 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
I/2 OF E BETWEEN DYNODE No. 10 AND ANODE. 
TUBE TEMPERATURE•22°C 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A COtAR 
TEMPERATURE OF 2870• K. 
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Typical Time-Resolution Characteristics 
SUPPLY VOLTAGE (E1 ACROSS VOLTAGE DIVIDER PROVIDING I/6 OF E 
BETWEEN CATHODE AND DYNODE Nal; 1/12 OF E FOR EACH 
SUCCEEDING DYNODE STAGE AND 1/12 OF E BETWEEN DYNODE 
No. 10 AND ANODE. PHOTOCAfH00E IS FULLY ILLUMINATED. 
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Typical ENI Characteristics 
DYNODE NO I- TO-CATHODE VOLTS • 167 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS=83 
BANDWIOTH~I H: 
LIGHT SOURCE ~ TUNGSTEN AT 2870° K INTERRUPTED AT 90 Hz TO 
PRODUCE PULSES ALTERNATING BETWEEN ZERO AND FLUX VALUE 
SHOWN FOR ANY GIVEN TUBE TEMPERATURE~ ~~ON" PERIOD OF 
PULSE EQUAL TO "OFF" PERIOD ~ RMS SIGNAL CURRENT =RMS 
NOISE CURRENT. 
EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS= -1000 
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Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Blue Filter 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870°K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.S-58 POLISHED TO I/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT„ 
4300 ANGSTROMS AND IS 60 PER CENT. 
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6217 
Photomultiplier Tube 

10-STAGE, CURVED-FACEPLATE TYPE HAVING 5-10 RESPONSE 

I-I Ill6 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

GENERAL 

Spectral Response  S-10 
Wavelength of Maximum Response   4500 ± 300 angstroms 
Cathode, Semitransparent   Ag-Bi-O-Cs 
Shape  Curved, Circular 
Minimum area   2.2 sq in 
Minimum diameter   I-1 1/16 in 

Window   Lime Glass (Corninga No.0080), or equivalent f 
Index of refraction   1.51 

Dynode Material   Cs-Sb •-
Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No. 10 4.2 pF 
Anode to all other electrodes  6.6 pF 

Maximum Overal l 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 TI6 
Base Medium-Shel l Diheptal 14-Pin (JEDEC Group 5, No.614-38), 

Non-hygroscopic 
Socket  Ebyb No.9709-7, or equivalent w 
Magnetic Shield JANc No.S-2004, 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 
B6'.zeen dynode No.1 and cathode  300 V~ 

Average Anode Curren td   0.75 mA 
Ambient Temperature  75 °C 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-DvnodeNo.' 
Pi n 2- Dynode No.2 
Pin 3—DynodeNo.3 DYb~p s w DY9 

P i n 4 -Dynode No. 4 DvS~ 5~ 10 DYIO 
Pin 5-DynodeNo.5 
Pin 6 —Dynode N0.6 DY4`p~~~ p
Pin 7-DynodeNo.7 ~ 
P i n 8 -Dynode No.B pY ~a r+Nc 3 _ 

i~ 
Pin 9 -Dynode No.9 
Pin10-Dynode No. 10 
P i n 11- Anode 
Pin 12- No Connection 
Pin 13-Do Not Use 
Pin 14- Photocathode 

DY7 DYg 

IJ 

DYi K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

14M 

~—Indicates a change. 

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

DATA I 

2-66 



6217 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage fEl across a voltage 

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

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 x104 - A/W 
Cathode radiant, at 
4500 angstroms - 0.02 - A/W 
Luminous, at 0 c/se 10 100 300 A/lm 
Cathode luminous 

With tungsten 
l ight sourcef 2x10-5 4x10-5 A/lm 

With red—infrared 
l ight source9 5x10-8 - A 

Current Ampl ification. - 2.5 x 106
Equivalent Anode-Dark-
Current Inputh 1.4x10-9 2.5 x 10-8 lm 
At a luminous sensitivity 
of 20 A/lm 

Equivalent Noise Input. 4 x 10- I I 1.7x10- IG lm 
Dark Current  - 7.5 x 10-7 A 

To any electroae except 
anode at 25 °C 

With E = 750 V (Except as noted) 
Mia Typ ll n.r 

$enSl tlVlty 

Radiant, at 4500 angstroms. 5. 1x103 - A/W 
Cathode radiant, at 4500 
angstroms   - 0.02 - A/W 
Luminous, at 0 c/se  10 - A/lm 
Cathode luminous 

With tungsten 1 fi ght sourcef . 2 x 10-5 4 x 10-5 - A/lm 
With red—infraredl ight 
source9   5 x 10-e - A 

Current Ampl ification  - 2.5x105 -

a Made by Corning Glass Works, Corning, New York. 
b Made by Hugh H. Eby Company, 4701 Germantown Avenue, Philadelphia 44, Pa. 

~ Made by JAN Hardware Manu fat cu ring Company, 38-01 Queens Blvd., Long Island 
Ci cy 1, New York. 

d Averaged o any interval of 30 onds m For best stability, 
the average anode current value should not exceed 100 mrc roamperes. 

e Under the following condi cion s: The light s a tungsten-fi lamen[ 
lamp having a lime-Bglass env lope. It is op ereted at a color [empe rata re 
of 2870° K and a li ghc input of 10 mic rolumens s used. 

f Under the following condi ci on s: The li ghc s a can gscen-filament 
lamp having a lime-glass envelope. It is operased r c color temperacu re 
of 2870° K. The value of li ghc flux is 0.01 lam and 167 volts a e applied 
between cathode and all ocher el eccrodes c acted as anodes 

9 Under the following conditions: Li ghc i cident on the Cacho de 's crans-

31
~cced througgh Bred-infrared filter (Combinaci on of Corning C.S. Nos. 
67 and 7-59, Glass Code No. 3482 and 5850, re speccively— Manufactured 

by the Corning Glass Works, Corning, New York) from a can gscen-fil amens 
lamp op erased at a color temperature of 2870°K. The value of light flux 

+ Indi ca ces a change. 

RADIO CORPORATION OF AMERICA 
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c idenc on the filter is 0.01 lumen end 167 vol cs e e applied becween 
cathode and all ocher el eccrodes connected ac anodes 

h Ac cube temper cure f 25°C. Prio co m s me c, cube i scored i 
dark fora period of 30 mina ce s. Dark curr en cum ay be reducedsby use of 

r of ri geren c. 

~ Under the following condi dons: Supply voltage (E) i s shown, 25°C cube 
emperecur e, exce nal shield connec d co cathode, bandwi d&h I cycle per 

o d, vu Bscen-light source ac a color temp eracu re of 2870 K i cerrup cad 
st ca low au dio freq ency to produce r dent radiation p Ises alternating 
becween z and the value state d. The "on" period of the pulse is equal 
co the "off" period. 

DIMENSIONAL OUTLINE 

2t X16 _., 
DIA. 

I 

,150 x,050 ~ 
R. 

BASE 
JEDEG No. 814-38 

/. 

PHOTOCATHODE 

_ DIAMETER 

I I MIS MIN . 

i 
4.87 

t .19 

T 16 

BULB 

i 
5.8 
MAX. 

~-2.31 MAX,—► 92C:S-7232 R6 

DIA. 
DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any di-
rection from perpendicular erected at the center of bottom of 

the base. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-10 Response 

is shown at the front of this Section 

TYPICAL ANODE CHARACTERISTICS 
are the same as those shown for Type 6199 

RADIO CORPORATION OF AMERICA 
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Typical Sensitivity and Current 
Amplification Characteristics 
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Photomultiplier Tube 
9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For AC-Operated Control Applications Such 
as Automo6ite-Headlight Control 

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, (Corningb No.0080), or equivalent 
Dynode Material   Cs-Sb 
Direct Interelectrode Capacitances (Approx.) 

Anode to dynode 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 of useful cathode area 
Maximum Diameter   1.31 in 
Operating Position   Any 
Weight (Approx.)  1 6 oz 
Envelope   JEDEC T9 
Base .Small-Shell Neosubmagnal I I-Pin (JEDEC No Bl l-104), 

Non-hygroscopic 
Socket  Amphenolc No.78S1 1T, or equivalent 
Magnetic Shield  Mi llend No.808018, or equivalent 

ABSOLUTE-MAXIMUM RATINGS 

Peak AC Supply Voltage 
Between anode and cathode  1400 V f 
Between dynode No.9 and anode  250 V +-
Between consecutive dynodes   250 V 
Between dynode No.1 and cathode  250 Vf 

Average Anode Currents   0. 1 mA 
Ambient-Temperature  75 oC 

TERMINAL DIAGRAM (Bottom View) 

P i n 1- Dynode No.1 
Pin 2 -Dynode No.2 
Pin 3 - Dynode No.3 
Pin 4 - Dynade 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 -Anode 
Pin 11 -Photocathode 

DY6 
oY5© O O NY7 

DY4O O Y8 

DY3© _ ODY9 

YZ P 

DYi T K 
DIRECTION OF RADIATION 

~-Indicates a ch an qe. 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage fEl across a voltage 

divider providing I/ 10 of E between cathode and dynode No. I; 

I/10 of E for each succeeding dynode stage; and I/ 10 of E 

between dynode No.9 and anode 

With E = 1000 V do 

Min Typ Max 

Sensitivity 
'~ Radiant, at 4000 an~stroms - 3.4x104 - A/W 

Luminous, at 0 c/s - 35 - A/lm 
Dark Current to Any Electrode - 7.5 x 10-7 A ~-

At 25°C 

With E = Adjustable 60 c/s ac Voltage 

Min Typ Afax 

Anode-to-Cathode Voltageg  525 750 990 V 
RMS values 

Anode Dark Currenth  I x 10-7 A ~ 
At 25oC 

a 
On plane pperpendicular to the in di [aced direction of incident li ghc and 
passing chr ou gh the mej or a r of the cube. 

b Made by Corning Glass Wa rk s, Corning, New York. 
o Made by Amph enol Electronics Co rporati on, 1830 Sou ch 54th Avenue, Chicago 54, 
Illinois. 

d 
Made by James Millen Menufac cu ring Company, 150 Exchange Scree[, Malden 
48, Massach usects. 

e Averaged ov any interval of 30 s onds maxi mu . 

f Under the following on di tion s: Thec li ghc s urce is a cangseen-filament 
1 ph g a lime-gl ass envelope It 's operated t a color cempe rature 
o fm2870oK and a li ghc input of 10 mi crolumens is used. 

B Under the following con di ti an s: Light incident on the c ch ode ~ trans-
mrtced through afrlcer (Corning C.S. 90.2-62, Glass Code No.2418 which 
has an eff ec ci ve [ran smi ssi on of lumin ous flux of 5%— Manufactured by the 
Corning Glass Works, Corning, New Yolk) from a tun gscen-filament lamp 
p ereced eta color camper acute of 2870 K. The v lue of light flux i ci-

denton the fi lcer is 10 rolumen s, Supply vol cage (E) is adjusted to 
give a node current ofr8 microamperes. 

h For co ndi ci ans same as (g) except no radian[ flux on phococech ode. 

In dic et es a ch en ee. 

DATA ! RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

T9 BULB 

.PHOTOCATHODE 

.93 MIN. 

SMALL-SHELL 
NEOSUBMAGNAL 
II -PIN BASE 

JEDEC N~ BII-104 

DIRECTION 
OF LIGHT 

9205-8028R1 

1,19 MAX. DIA.-a-

1.31 MAX. DIA. 

—.31 MIN. 

2 69 
MAX. 

1.56 
±.09 

3.12 
MAX. 

PHOTO-
 CATHODE 
(SEE DETAIL A) 

Center line °f bulb will not deviate more then 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: The maximum angular variation between the planes 
through pins 1 and 11 and~the plane of the grill will not 
exceed 6°. 

DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
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DETAIL A 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DIRECTION OF 
INCIDENT 

RADIATION 

PHOTO—
CATHODE 

REGION OF 
BEST COLLECTION 

92CS-8674R2 

\~ 

~~ 

`/ 
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RECOMMENDED VOLTAGE—DIVIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT—CONTROL SERVICE 

r 

r~ 

AC 
POWER 
SUPPLY 

-1000 V 

~ ANODE 

TYPE 
6328 

92CS-9127R1 

Rl R2 R3 R4 RS 
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 

RADIO CORPORATION OF AMERICA 
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Typical Anode Characteristics 

VOLTS~STAGE=100 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT  

TORE OF 2870 
"DKAT A COLOR TEMPERA-

0 
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Sensitivity Characteristics 

AC SINE —WAVE SUPPLY VOLTAGE(E)ACROSS VOLTAGE DIVIDER 
PROVIDING I/10 OF E BETWEEN CATHODE AND DYNODE No.l; I/10 
OFE FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN 
DYNODE No.9 AN D ANODE 
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Variation in Photocathode Sensitivity 
Along Its Length 

SPOT SIZE=IMM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
- ~ - 

100 - - 
-~.~---. . 

5 10 IS 20 25 30 
DISTANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE —MILLIMETERS y2CS-766382 

Variation in Photocathode Sensitivity 
Across Its Projected Width in Plane of Grill 

SPOT SIZE ~ 1 MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDT

7
H~PROJECTED NORMAL TO PLANE OF GRILL. 

100 ~ ~ T ~~.I ~.—~ r ~ l- ~ ~ ~ I~~ ~ ~ VARIATIONS CAUSED 
--'- -- --~~ BY INTERCEPTION 

I - .  - OF LIGHT BY GRILL 
 _. -. .  _ AS WELL AS SUR-

--: --. -_: - FACE IRREGULAR-
~ 80 -  - - __  ITIES HAVE BEEN 

IGNORED. 

E
 

A
N

O
D

E
 

C
U

R
R

E
 

a 
J 
W 

60 

40 

,_--. I
---~. . I -+- . I 
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DISTANCE ALONG PLANE OF GRILL 
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6342A 
Multiplier Phototube 

~""~ 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE DYNODE STAGES 

For Detection and Measurement of Nu-
clear Radiation and other Low-Level 
Light Sources in Scintillation Counters 

DATA 

General: 

Spectral Response  5-11 
Wavelength of Maximum Response   4400 t 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-Beryll ium 
Direct Interelectrode Capacitances lApprox.): 

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" t 0.19" 
Maximum Diameter 2  31" 
Operating Position   Any 
Weight (Approx.)   5.2 oz 
Bulb  T16 
Socket   Lo rangerb No. 2274, or equivalent 
Magnetic Shield  Milleno No.808026, or equivalent 
Base  Medium-Shell Diheptal 14-Pin, 

(JEDEC Group 5, No.814-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AA 

Pin 1 -Dynode No.l 
Pin 2 -Dynode Na.2 
Pin 3 —Dynode No.9 
Pin 4 -Dynode No.4 
Pi n 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 -Do Not Use 
Pin 13 -Focusing 

Electrode 
Pin 14 -Photocathode 

"', 

DY-/ DYe 
Drb 

DYg 

Dr4

DY3 

10 

~DO rqT 
u°U 

DYZ V IL7 G 
Drl K 

DIRECTION OF RADIATION 
INTO END OF BULB 

Q RADIO CORPORATION OF AMERICA 
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6342A 
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 
SUPPLY 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 

AVERAGE ANODE CURRENTd   2 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics Range Values: 
Under conditions with do supply voltage (E) across a 
voltage divider providing I/6 ofE between cathode and 
dynode No. l; I/12 of E foreach succeeding dynode stage; 
and I/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. l potential (referred 
to cathode) which provides maximum anode current. 

With E = izgo volts (Except as notedl 

Min. Typical Max. 
Sensitivity: 

Radiant, at 
4400 angstroms. 

Cathode radiant at 
4400 angstroms. 

Luminous: 

- 2.5 x104 - 

0.064 - 

a/w 

a/w 

At 0 cpse  15 31 200 a/lm 
With dynodeNo.10 as 

output electrodef - 22 - a/lm 
Cathode Luminous: 

With tungsten l ight 
source9  5x10_5 8x10-5 - a/lm 

With blue l ight 
sourceh•s 5 x10_g - - a 

Current Ampl ification - 3.9 x10`' -
Equivalent Anode-

DerU{urrent 

p 
i  r 2 x 10-IOkm 2 x 10-9k m lm j = 

25x10-13 2.5x10-12 w 

Equivalent Noise 
Input" f 7 x 10-I p 1.7 x 10-I p lm _ 

l 8.7X1D-15 2.1X10-14 w 

Anode-Pulse Rise TimeQ. - 3 x10-g - sec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously released 
within a circle cen-
tered on tube face hav-
ing a diameter of — +  Intlicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Min. TypticaL Max. 
1-118"  - 1.3 x 1O-9r - sec 
1-9/16"   - 4 x10-9 - sec 

a 
Matle by corning Glass works, corning, New York. 

b 
Matle by LOfangef ManU}aGtUfing COrpOfd[IOn, 36 Clark Street, warren, 
Pennsylvania. 

° Made by James Millen Manufacturing Company, 150 E%Change Street, Maltlen 
48, Massachusetts. 

d 
Averaged over any int ervel of 30 sepontlS maximum. 

e 
Untler the following contlitlon 5: The light Source Is a tungsten-filament 
lamp ha~i ng a lime-glass envelope. It Is opera tea ata color temperature 
of 2870 K and a light input of 10 mi crolumens Is used. 

h under the foilOwi ng contli d ons: Light incident on the ca to ooe is trans-
mitted througgh a blue fitter (Corning C.S. No. 5-58, Glass Cotle No.5113 
polished to 1/2 stock thickness—Manufactured Dy the Corning Glass works, 
Corning, New York) from a tungsten-filament lamp opera[ etl et a color 
temperature of 2870° K. The value Of l ight flux Inci tlent on the filter 
is 0.01 lumen antl 200 volts are appl ied between cathotle antl all other 
electrodes connected as anotle. 

~ FOr maximum al nal-to-nO1 Se ratio, Op erall on wi to 8 supply Voltage (E) 
below 1250 volts is recommend etl. 

k Measuretl at a to De temperature of 25° C antl wl th a supply voltage (E) 
a tlj ust ed to give a luminous sensi [i vl ty of 20 amperes per lumen. Dark 
current may be retlu cad Dy use of a refrigerant. 

m 
Determinetl aC Yu0O angstroms. 

n Under the following contli lions: SU DPIy voltage (E) is as shown, 25o C 
tube temperature, external shield connected to cathotle, bandwidth 1 
cycle per second, tungsten-light source ata color temperature of 2870oK 
inlet rupted at a low autlld-frequency to protluce incident ratliati on 
pulses alternating between zero antl the value statetl. The "on" Derlotl 
of Lhe pulse i5 equal to the °off" DeriOtl. 

D Determined under the same contli [ions shown untl er (D) except that use is 
matle of a monochromatic source having radiation at LLLLOO angstroms. 

q Measuretl Detwaan 10 per cent and 90 Der cent oP maximum anode-pulse 
heigh 1. This anotle-pulse rl se time is Drlmari ly a function of transit-
time vari ati ons In the multipl ier stages antl ismeasu red un tler contli lions 
with an incitlen t-light spot aDOroximat ely 1 mi lllmeter in dl emet er cen-
teretl on the photo cathotle. 

r These values also represent the tliffer en ce in lime of transit between 
the photocathode antl tlynode No.1 for electrons simultaneously released 
from the center antl from the peri Dh ery of the specified areas. 

$.See Spec t+al Characteris ttc of 2870° C Ls ht Source and Spectral Charac-
teristic of Light Prow 28700 % Source a#ter pass{ng through Indicated 
Blue Pil ter at front of this Section. 

f 
An output current of opposi te po tart ty to teal ob to lnetl at the anode 
ma~ be provitletl by using dynode No.10 as the output electrode. Who 
th s arrangement, the 1oa Is connected in the dynode No. 30 circuit 
and the anotle serves only as a collector. The curves under typical 
Anode Characteristics tlo not apply when dynotle No.1O Is usetl as the 
output electrode. 

~ Under the following conditions: Tne light sou rce isa tungsten-filament 
lamp haling a lime-glass envelope. IC is opera [etl at acolor temperature 
of 2870 K. The value o} ll ght flux Is 0.01 lumen antl 200 volts are 
ap plietl Det we en cathotle antl all nth er electrodes connect etl as anode. 

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

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
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6342A 

FACEPLATE—
(SEE NOTE) 

PHOTOCATHODE — 

BASE 
J ED EC GROUP 5, 

No, BI4-38 

~-- 2.00 ±.06 —► 
DIA. 

_I_ 1.68 MIN 

I
(~ DIA. 

4.87 
t. 9 

T 16 
BULB 

5.81 
MAX. 

~— 2.a1 MAX, —► 
DIA. 92CS-8109R6 

ALL DIMENSIONS IN INCHES 

CENTER L INE OF BULB WILL NOT DEVIATE MORE THAN 
2~ IN ANY DIRECTION FROMTHE 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 0.010" FROM 

PEAR TO VALLEY. 

RADIO CORPORATION OF AMERICA 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE—No.t—TO—CATHODE VOLTS •208 
EACH SUCCEEDING —DYNODE —STAGE VOLTS • 104 
LIGHT SOURCE IS ATUNGSTEN—FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870•K. 

  ~•  ii... ..L'R~LR~•............ 

 ....i~ii•S•:: '.i'~il~~~ 
 i..........~i:.ii .iiii.
 i  ,..~  . .  

~~~=~iiiiii~  ............. 

 .i.~  ......................... 

ro Q ~I ~ 6 6 
ANODE MILLIAMPERES 

0 ~ O

92CM-9123R4 
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CHARACTERISTICS 

lUPPLY VOLTAGE 4E1 ACROSS VOLTAGE DIVIDER PROVIDING I/~ 
Of E YETWEEN CATHODE AND DYNODE No.I r I/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE t AND I/12 OF E BETWEEN 
DYNODE Ne.10 AND ANODE. FOCUSING —ELECTRODE VOLTAGE 
ADJbSTED TO GIVE MA7CIMVM ANODE CURRENT. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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640 5 /1 fa40 
Gas Phototube 

/~` SIDE-ON TYPE S-I RESPONSE 

For Industrial Appl ications Critical as 
to Microphonics and Sensitivity Gradient 

DATA 

~~ 

~~~ 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 
Shape   Semicyl indrical 
Minimum projected lengths   1-1/4" 
Minimum projected widths  5/8" 

Direct Interelectrode Capacitance (Approx.) 2  6 pf 
Maximum Overall 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 No.77-MIP-4-T, or equivalent 
Base Dwarf-Shel l Smal l 4-Pin (JEDEC No. A4-26) 

Non-hygroscopic 
Basing Designation for BOTTOM VIEW  2K 

Pin 1 -No Internal 
Connection 

Pin 2 -Anode 

Pin 3 -No Internal 
Connection 

Pin 4 -Photocathode 

DIRECTION OF RADIATION 

Maximum Ratingsy 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. µa/sq. in. 

AVERAGE CATHODE CURRENTb. 10 max. 5 max. µa 
AMBIENT TEMPERATURE   100 max. 100 max. °C 

Characteristics: 

With an anode-suygly voltage o,fgo 
volts unless otherwise sbecified 

Min. TylSical Max. 

Sensitivity: 
Radiant, at 8000 angstroms. - 0.0033 - a/w 

r Indicates a change. 

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

DATA 
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6405/1640 

Min. Y'ygicnl Maz. 

Luminous: °
At 0 cps  17.5 35 70 µa/lumen 
At .5000 cps   - 30 - µa/lumen 
At 10000 cps  - 26 - µa/lumen 

Sensitivity Difference between 
highest value and lowest 
value along cathode lengthtl - - 1.1 µa/lumen 

Gas ampl ification Factor e. - - 2.5 
Anode Dark Current at 25° C - - 0.1 µa 

Minimum Circuit Values: 
With an anode-suggly 

voltage of 70 or less qo volts 

DC Load Resistance: 
For do currents above 

5 µa  0.1 min. - megohm 
For do currents below 

5 µa  0 min. megohm 

a 
b 
C 

d 

e 

For do currents above 
3 µa 

For do currents below 
3 µa 

- 2.5 min. megohms 

- 0.1 min. megohm 

On plane Derpentlicu]ar to indicated direction of incident radiation. 
pve rag ed over any interval of 30 seconds maximum. 
For conditions where the l ight source isa tungsten-filament lamp oper-
ated at a color temperature oP 2870° K. Ado anode supply of 50 volts 
and a 1-me ohm load resistor are used. For the 0-cycle measurement, a 
l ight input of 0.1 lumen is used. For the 5000- and 10000-cycle meas-
urements, the l ight input is varied sinusoitlally about a mean value of 
0.015 lumen from ie ro to a maximum of twice the mean value. 
Measured under the same contlit ions as ihd icat etl under •c• with l ight in-
put of 0.1 lumen ands rectangular L ight spot having awidth of 0.315 inch 
and a 1'ength sufTicient to cover Lhe length of the cathode. 
ine ratio of luminous sensitivity at an anode-supply voltage of 50 volts 
to luminous sensitivity at an anode-supplY,vol Loge of 25 olts. In each 
case, sensitivity iS Obtained under cond it ions where thel ight Source i5 
a tungsten-filament lamp operated ata color temperature of 2870° x, the 
l ight input i50.1 lumen, and the load resistor has oval ue oT 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. 1. 



6405/1640 

PHOTO—
CATHODE 

BASE 
JEDEC N'A4-26 

AA' IS PLANE PASSING 
THROUGH CENTER OF 
BOTTOM OF BASE 

PARALLEL TO PLANE 
THROUGH PINS I S 4~ 

A-

PHOTOCATHOD E 

DIA. 

4~ ~ 01 

~©.~_~s 

4 ~~16 
MAX. 

2 1~8• 

*— 3 32 

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 
WILL NOT DEVIATE 
FROM PLANE AA' 
BY MORE THAN 12' 

A' 

92CS-8229R1 
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AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE IS ATUNGSTEN—FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 

OF 2870° K. 

n o_ ~ 
ANODE MICROAMPERES 

0 

92CM-6227R1 
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Photomultiplier Tube 
S-4 RESPONSE 

"~ FLEXIBLE LEADS SIDE-ON, 9-STAGE TYPE 

For AC-or DC-Operated Control Applications 
Which Require High Luminous Sensitivity 

GENERAL 

Spectral Response   S-4 
Wavelength of Maximum Response 4000 ± 500 angstroms 
Cathode, Opaque   Cs-Sb + 

Minimum projected lengths   15/16 in 
P,linirnum projected widths  5/I6 in 

Window  Lime Glass, (Corningb No. 0080), or equivalent + 
Dynode Material   Cs-Sb + 
Direct Interelectrode Cappacitances (Approx.) 

Anode-to-dynode No  9 3  8 pF 
/~ Anode to al l other electrodes 4  8 pF 

Maximum Overall Length  2-3/4 in 
Excluding semiflexible leads 

Maximum Envelope Length   2-I/4 in 
Excluding tip 

Length  I-I/4 '_ 3/32 in 
From envelope seal to center of useful cathode area 

Maximum Diameter  I-3/16 in 
Operating Position  Any 
Weight (Approx  )  2 oz 
Envelope JEDEC T9 
Magnetic Shield   Perfection Mica Co.,° No.P-107, 

TERMINAL DIAGRAM 
or equivalent 

(Bottom View) 

Lead 1 - Photocathode DYq A DYg 
Lead 2 - Dynode No. 1 
Lead 3 -Dynode No.L DYa~ ~~~~ 
Lead 4 -Dynode No.3 

~DY~ 

Lead 5 - Dynode No.4 
Lead 6 -Dynode No.S DY2© ~~ poYB

Lead 7 - Dynode No.6 
Lead 8 -Dynode NO.~ DYI~ ~-~ wDYq 
Lead 9 - Dynode No.8 
Lead 10 -Dynode No.9 
Lead 11 - Anode P DIRECTION OF LIG NT 

/~ ABSOLUTE-MAXIMUM RATINGS 

' ADC or Peak AC Supply Voltage 
Between anode and cathode   1250 V 
Between anode and dynode Nc.9   250 V 
Between consecutive dynodes   250 V + 
Between dynode No.1 and cathode   250 V ✓-

Average Anode Currents 0  I mA 
,Ambient Temperature 75 °C + 

f Tndicuces a ohang 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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6472 

passing through the major axis of the tube. 

CHARACTERISTICS RANGE VALUES 

Under conditions with supply voltage lEl across a voltage di-

vider providing I/10 ofi E bet weencat hode and dynode No. l; I/10 

of E for each succeeding dynode stage; and I/10 of E betwee n 

dynode No.9 and anode. 

With E = 1000 V do 
Min Typ Sfax 

Sensitivity 
Radiant, at 4000 angstroms. . - 3.4x104 - A/W 
Luminous, at 0 c/se   5 35 250 A/lm 

Dark Current to any Electrode . - - 7.5x 10-7 A 
At 25°C 

With E = Adjustable 60 c/s ac voltage 

Min 
w Anode-to-Cathode Voltagef  

Typ 51a i~ 

RMS Values   535 775 1000 V 
Anode Dark Current9   - - 2.5x10-7 A 

At 25°C 

a On plane perpendicular to the indicated direction of incident light and 

b Mede by Corning Glass Works, Corning, New York. 

o Made by Ma gnecic Shield Division, Perfection Mica Co., 1629 Civic Ope re 
Bldg., 20 North Wacker Drive, Chicago 6, Illinois. 

d Averaged over any interval of 30 s on ds maximum. 
e Under the following condi tion s: Thee li ght source r a can gs tan -filament 

lamp having ~ lime-glass nve lope. It is operated et a color cempera-
cure of 2870 K apd a light input of 10 microlu mans is used. 

f Under the following condi dons: The light sou rte is a tungsten-filament 
lamp having a lime-glass envelope. It is pera tad at color cempera-
cure of 2870° K soda light input of I m ro lumen 's se d. Supply Volt-
age (E) i adj us cad co give an anode c enc of 7. Sum croa mpe res. 

g For condi ci ons same as (f) except no radiant flux on phococa ch ode. 

~/ 

~~ 

+ In dicaces a change. 

DATA I RADIO CORPORATION OF AMERICA. 1 
Electronic Components and Devices Harrison, N. 1. 
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DIMENSIONAL OUTLINE 

~~ 

2 I/4
MAX. i , 

T9-BULB 

3/32 
MAX 

I/2 
MIN. ~I/ 4

.280 R. 

GRILL 

INDEX STUB 

CATHODE 

13/I6 
~MAX~ 

DIA. 

~5j16 MIN. 

15/
16 

MIN. 

I I 2 3/4 
I /4 MAX. 

f 3/32 

y ~ 
  I/2 

MAX.

I 

i
.200 /4 MAX. UNTINNED 

LENGTH MAX. 

DIRECTION OF LIGHT 

30` 

30~~ V-.66I8+1 30' 

II FLEXIBLE LEADS)
.020 _' 005 DIA. BOTTOM VIEW 9205-8495 

DIMENSIONS IN INCHES 

The angular variation between the plane through Lead No.l 
and tube axis and the plane perpendicular to the plane of 
the grill will not exceed 20°. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 
is shown at front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 

RIO ~~ DYNODE No.9 ~/ 

R12 No. 8 
O 

RI3 
'VN. 

No. 7 R21 OUTPUT 

7~ RI4 
'VVv 

No. 6 
O `~ 

O 

AC OR DC 
POWER 

R 
RIS 

'~/~/~ 
N o. 5 a 

9 

SVPPLY 
(SEE NOTE) R16 No. 4 ANODE 

O TYPE ~V 

Rq R17 No. 3 
6472 

~i M/~ 

Rig No. 2 
NW 

R25 R19 
'W 

No. ~ 
V 

R20 CATHODE 
 M/~, 

92CS-9526 

R1 R2 R3 R4 RS 
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 

Rli R18 R19 R20: 8.2 megohms, 1/2 watt 

R21: 820,000 ohms, 1/2 watt 

Note: Adjustable between approximately 500 and 1000 volts 

do or peak ac. 

~° 

`/ 

`~ 

oaTa z RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Typical Anode Characteristics 

t 

VOLTS~STAGE=100 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT 
LAMP OPERATED AT A COLOR TEMPERA 
TURE OF 2870' K. 

O ~ 
p O 

ANODE MILLIAMPERES 
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Range of Luminous Sensitivity 
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Variation in Photocathode Sensitivity 
Along Its Length 

SPOT SIZE :IMM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
100 __ --_.-. .~ s. . ~ ~ -.-~ 
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Variation in Photocathode Sensitivity 
Across Its Projected Width in Plane of Grill 

SPOT SIZE ~ t MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 
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Direct Interelectrode Capacitance 
Overall Length 
Seated Length  
Seated Length to Center of Cathode 
Maximum Diameter 
Mounting Position  
Weight (Approx  )
Bulb 
Base  .Dwarf—Shell Small 

Pin 1 —No 
Connection 

Pin 2 —Anode 

BOTTOM VIEW 

DIREGTION~ OF LIGHT 

6570 
VACUUM PHOTOTUBE 

LOW—MICROPHONIC TYPE WITH 5—I RESPONSE 

DATA 

General: 

Spectral Response  
Wavelength of Maximum Response 
Cathode: 
Shape 

S-1 
8000 t 1000 angstroms 

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

  3 Nµf 
4-5/16" t 1/8" 

3-11/ls° r vs„
  z-1/8" t 3/3zn 

1-1/8" 
Any 

1  3 oz 
T~ 

4—Pin (JETEC No.A4-26), 
Non—hygroscopic 

Pin 3 —No 
Connection 

Pin 4 —Cathode 

Maximum Ratings, Absolute values: 

ANODE—SUPPLY VOLTAGE 
(DC or Peak AC) 500 max. volts 

AVERAGE CATHODE~URRENT DENSITY°. 25 max. µamp/sq.in. 
AVERAGE CATHODE CURRENT°  5 max. µamp 
AMBIENT TEMPERATURE   100 max. °C 

Characteristics at 250 Yolts on Anode: 

Nin. Av. Nas. 

Sensitivity: 
Radiant at 8000 angstroms — 0.0027 — µamp/µwatt 
Luminoos~`   20 30 40 µamp/lumen 

Sensitivity Difference Between 
Highest Value and Lowest 
Value Along Cathode Length• . — — 4.5 µamp/lumen 

Anode Dark Current at 25oC. — — 0.013 µamp 

~ On plane De rpe odic ular to indicated direction of iqc itlent l ight. 

0 Averaged over any interval of 30 seconds maximum. 

* For [ond It ions where the light source is a tungsten—filament lamp oper—
ated at a Color temperature of 28700 N. A d[ anode SUDDIy of 250 volts, 
a 1—megohm load resistor, and a light input of 0.1 lumen are used. 

• Measured under the s conditions as indicated under (~) with l ight in—
put of 0.1 lumen and as t ight spot i/2 inch in diameter. 

MAR. 1, 1955 TUBE DIVISION TENTATIVE DATA 
EADIO CO RRORATION OF AMERICA. NARRISCIN, NEW IE RSEY 
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VAGUUMPHOTOTUBE 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

is shown at the front of this Section 

DWARF-SHELL 
SMALL 4 -PIN 

BASE 
JETEC N''-A4-26 

AAA IS PLANE PASSING 
THROUGH CENTER OF 
BOTTOM OF BASE 

PARALLEL TO PLANE 

THROUGH PINS IS4 
40 ~I 

A- ~-

~©-~_>~' 
C A7HODE—~,

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 
WILL NOT DEVIATE 
FROM PLANE AA' 

BV MORE THAN 12' 

A' 

92C5-8229 

MAR. 1, 1955 TUBE DIVISION 
4A010 COREORAiION Of AME RICA, HAF 4~SON, NEW JERSEY 
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A'lERAGE ANODE CHARACTERISTICS 
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6655A 
Photomultiplier Tube 

/"'\ 

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-I I RESPONSE 
1.68-INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

For Use in Sctintillation Counters for the Detection and,Measure-
ment of Nuclear Radiation and Other Low-Level Light Sources 

GENERAL 

Spectral Response  S-I I 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent   Cs-Sb 
Shaoe  Curved, Circular 
Minimum projected area 2  2 sq in 
Minimum diameter   1.68 in 

Window  Lime Glass, Corninga No.0080, or equivalent 
Shape  Plano-Concave 
Index of refraction at 5893 angstroms  1.51 

Dynodes 
Substrate  Ni 
Secondary-Emitting Surf=~c=   Cs-Sb 

Circular-Cage 
Direct Interelectrode Capacitances (Aonrox.) 

Anode to dynode No. 1Q  4.4 pF 
Anode to all other electrode°s  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 TI6 
Base Medium-Shel l Diheptal 14-Pin (JEDEC Group 5, No.Bl4-38), 

Non-hygroscopic 
Socket   Loranger5 No. 2274, or equivalent 
Magnetic Shield  Mi l leno Part No.808026,f 

or equivalent 

TERMINAL DIAGRAM (Bottom View) 

~~ Pin i-Cynode No.1 
Pin 2 -Dynode No.2 
Pin 3 - Dynode No.3 DvbPi n 4 - Dynode No.4 
Pin 5 - Cynode No.5 OY5 
Pi n 6 - Dynode Ne.6 
Pin 7 - Dynode No.7 ova 
Pi n 8 - Dynode No.8 _ 

/~ Pi n 9 - Dynode No.9 DY3© ~®IC 
Pi n 10 -Dynode fJo.10 ~ ~~ CDO NOT 

Pin 11 -Anode DYp Q ~ —G 
Pi n i2 - Do Not Use DYI K 
Pin 13 -Focusing Electrode 
Pin 14 - Photocathode 

DY7 DVg 
DYg 

~Y10 

P 

DIRECTION OF RA DIATION~ 
INTO END OF BULB 

14AA 

US E~ 

+In~ii cecec e rh an ge. 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
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 
Between focusing electrode and cathode   300 V 

Average Anode Currentd   0.75 mA 
Ambient Temperatures   75 °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (EI across a voltage 

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

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

tween dynode No. 10 and anode. Focusing—electrode voltage is 
adjusted to that value between 10 and 60 per cent of dynode 

N o. l potential (referred to cathode) which provides maximum 

anode current. 

With E = 1000 V do (Except as noted) 
Min Typ Max 

Sensitivity 
Radiant,(  at 4400 
angstroms   9.6x104 A~W 
Cathode radiant,g at 
4400 angstroms. - 0.061 - A~W 
Luminous   10 120 300 A/lm 
Cathode luminous: 

With tungsten l ight 
sourced   4 x 10-5 7.6x10-5 A/lm 
With blue l ight 
sou reek   4 x 10-6 - A 

Quantum Efficiency at 
4200 Angstroms  17 - % 
Current Ampl ification. - 1.6x106 -
Equivalent Anode-Dark- ~ - 
Current Inputm  3 x 10-10" 2x10-9" )m 

3.7 x 10-13° 2.5 x 10- 12° W 
Anode Dark Currentm~". - 6 x 10'9 - A 

Equivalent Noise Inputq ~ _ 6x10-15° 2.7x10-14p lm 
V I x 10-  3.4x 10-  W 

Anode-Pulse Rise Timer - 3.4 x 10
-9 

- s 
Electron Transit Times - 3.4 x 10-6 - s 

a Made by Corning Glass Works, Corning, New York. 
b Made by Loran gar Manufaccu ring Corp., 36 Clark Sc., Warren, Pa. 

e Made by James Millen Mavuf accu ri ng Company, 150 Exchan ge Street, Malden 48, 
Massachusetts. 

d Averaged ov any interval of 30 seconds m um. 
e Tube opereci on e[ r m cemperacu re or belowxi c mended. 

f Thie value elculoced from [he ty pica) values for luminous sen si ci vi cy 
ing a c v r n factor of 804 lum ns per watt. 

8 This value is calcul aced from the ty Pis al slue for each ode luminous saner 
civi cy using a conversion fat [or of 804 lumens per watt. 

h Under the following conditions: The light s rc s a can gsten-fil amenc 
1 p hav'ng lime-glass a vel op Ici operated ac olor temper store 
o fm2870oK and a light to put of 10 mrcrolumens is used.c

Ivdi cat es a change. 

~~ 
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6655A 

~ Under t'he foil w ng conditions: The light a tungsten-li lament 
lamp having slime-glass elope. Ic is opeoa cad rat acolor temperature 
of 2870°K. The value of light flux is 0.01 lumen and 200 volts a e 
applied between cathode and all ocher electrodes c ne clad as anodes 

k 
Under the following conditions: Light incident on the cathode is trans-
mitted througgh a blue filter (Corning C.S. No. S-58, Glass Code No. 5113 
pp li shed co 1/2 stock chi ckn ass--Manufactured by the Corning Gl ass Work s, 
Co rn in q, New York, from can gs ten-filament lamp operated ac a c for 
ca mperatu re of 2ft 70°K. The value of light flux r c dent on the filter 
s 0.01 lumen and 200 volts a e applied be cwe en cathode and all ocher 

elec crudes connected as anode r 
m Measured ac a tube cempe rat are o[ 22°C. Dark current may be reduced 

by use of a refrigerant. 

n Mea u d wi ch supply v (cage (F,) adj usced m giv luminous 'ci-
"ty orf 20 a pares per lumen. Dark cur rent is measured with no incident 
light on cube. 

p Ac 4400 an gs croms. This value i celcu la cad from the racing in lumen 
s ng a c very fat cur oC 804 s1u e s pe watt. 

~ Under the following conditions: Supply v rl cage (E) i as sh w 22°C 
cube temperature, extern el shield c acted co cechode,s bandwi dch~ l Hz, 
tungsten-lr ght source ac a for cempe racure of 2870°K interrupted ec 
a low audio-frequency to produce cidenc radiation pulses alternating 
between z o a d the value stated. The "on" period of the pulse is 
equal co the "of [" period. 

r hte seared be cwe en 10 per cent and 40 per cent of m n de-pulse 
height. "this anode-pulse rise time is pn merily a function of Iran sic 
time v iaci on and is m red under condi dons with the in cidenc li ghc 
fully illuminating the photocach ode. 

s The electron transit time is the time iota real between the a val of 
a delta funs cion Iighc pulse ac the entrance window of the caber and the 
ci me ac which the output pulse at the ode terminal aches peak 
amplitude. The cren stt cr me i mea su re do under conditions with the 
rnci dent light fully illuminating the pho cot echode. 
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6655A 

TYPICAL VOLTAGE DIVIDER ARRANGEMENT 

ANODE RETURN 

I 
DYNODE No. 10 

O 
TO 

REGULATED 
DC POWER 

SUPPLY 
(SEE NOTE I) 

O 

LOAD 
CONNECTION 

ANODE 

PHOTO—
MULTIPLIER 

92L5-1487 

C l, C2: 0.01 µF non-inductive type, 400 volts (dc working). 
Values dependent on amplitude and duration of pulse. 

R I through R 12: 33,000 ohms, 2 watts. 

R 13: 2.5 megohms, 2 watts, adjustable. 

Note I: Adjustable between approximately 500 and 1250 volts dc. 

naTF 2 RADIO CORPORATION OF AMERICA 
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6655A 

DIMENSIONAL OUTLINE 

~— 2.00 ±.06 —► 
D A. 

1.68 MIN. 

FACEPLATE— - 
DIA. 

(SEE NOTE) 

PHOTOCATHODE — 

BASE 
JEDEC GROUP 5, 

No. B14-38 

4.87 
f.19 

T16 
BULB 

5.81 
MAX. 

+- 2.31 MAX. ~ 
DIA. 

DIMENSIONS IN INCHES 

9205 - 6109R6 

Center 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 fletness of ex 
to rnal surface of faceplate will not exceed 0.010 inch from peak 
to valley. 

RADIO CORPORATION OF AMERICA 
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6655A 

Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY WLTAGE (E) ACROSS A VOLTAGE DIVIDER PROVIDING I/6 OF 
E BETWEEN CATHODE AND DYNODE N0.. 1; 1/12 OF E FOR EACH 6UC—
CEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE N0. 10 
AND ANODE. FOCUSING —ELECTRODE VOLTAGE IS ADJUSTED TO THAT 
VALUE BETWEEN 10 AND 60 PER CENT OF DYNODE N0. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CUR—
RENT. 
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6655A 

Typical Anode Characteristics 

DYNODE NO. I-TO-CATHODE VOLTS*167 
EACH SUCCEEDING DYNODE STAGE VOLTS=83 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870°K 
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ANODE CURRENT-MILLIAMPERES 92LM-1494R1 
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6655A 

Typical Dark Current and EADCI Characteristics 
LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(El ACROSS A VOLTAGE DIVIDER PROVIDING I/6 OF E BETWEEN CATHODE 
AND DYNODE NO. I; 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/12 OF E BETWEEN DYNODE N0. 10 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 10 AND 60 PER CENT OF DYNODE N0. I POTENTIAL (REFERRED 
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 2870°K. 
TUBE TEMPERATURE•22°C. 
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6655A 

Spectral Energy Distribution of 2870oK 
Light Source after Passing Through Blue Filter 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870• K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.S-58 POLISHED TO I/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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Typical Time-Resolution Characteristics 
TI
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SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
I/6 OF E BETWEEN CATHODE AND DYNODE NO I; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND VI2 OF E 
BETWEEN DYNODE NO 10 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N0. I POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

TIME TRANSIT ~ ~ 

71ME RISE 

500 6 7 e 9 1000 i 2 3 a 1500 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92LS-1476 
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6810A 
Photomultiplier Tube 

2"-Diameter, 14-Stage, Head-On Type 

Having 5-11 Spectral Response 
GENERAL 

Spectral Response   S-11 
0 

+Wavelength of Maximum Response   4400 ± 500 A 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area 2  2 in2 (14.2 cm2) 

Minimum diameter   1.68 in (4.2 cm) 

Window   Corning°  No.0080, or equivalent 

Shape   P1ano-Concave 

Index of refraction at 4360 angstroms  1.523 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   In-Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (ApproxJ: 

Anode to dynode No.14   2.8 pF 

Anode to all other electrodes   6 pF 

Dynode No. 14 to all other electrodes   7.5 pF 

Maximum Overall Length   7.5 in (19 cm) 

Seated Length   6.69 in (17 cm) ± 0.19 in 

Maximum Diameter   2.38 in (6 cml 

Bulb   T16 

Base . . . .Small-Shell Bidecal 20-Pin, JEDEC No.B20-102 

Socket   Alden b Part 220FTC, or equivalent 

Magnetic Shield   Millen No.80802E, or equivalent 

Operating Position   Any 

.^Weight (ApproxJ   S oz (226 g) 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   2400 max. V 

,~ Between anode and dynode No.14   400 max. V 

Between consecutive dynodes   500 max. V 

Between accelerating electrode and 
grid No.13   ±500 max. V 

L! U~U LJ 
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6810A 
Between dynode No.l and cathode  400 max. V 

Between focusing electrode andcathode   400 max. ~' 

Average Anode Currents   2 max. mA~' 

Ambient Temperature f   75 max. ° C 

CHARACTERISTICS RANGE VALUES 

Voltoge Distribution A, Table 1 

With E =2000 volts (Except as noted) 

Min. Typicol Max. 

Anode Sensitivity: 

Radi ant g at 
4400 angstroms . — 3 x 106 — A/W 

Luminoush
(2870°  K) 4.8 x 102 3.8 x 103 2 x 104 A/Ir~„~ 

Cathode Sensitivity: 

Radiant s at 
4400 angstroms . — 0.056 — A/W 

Luminousk
(2870°  K)  5 x 10 5 7 x 10 5 — A/lm 

Current with blue 
light ~ource'" 
(2870 K + C.S. 
No.S-58)   5 x 10 8 7 x 10 8 — A 

Quantum Effici-
ency at 
4200 angstroms . — 16 — % 

Current Amplifi-
cation  — 5.4 x 107

Anode Dark 
Current"   — l x 10 6 3 x 10 6 !~ 

Equivalent Anode 
Dark ~ urrent ( 5 x 10 10 1.5 x 10 9 lm 
Input   (_ 6.2 x 10 13P 1.8 x 10 12P W 

Equivgalent Noise l( 3.3 x 10 12r — lm 
Input   1_ 4.1 x 10 15 _ ~ 

Anode-Pulse Rise 
Times at 2400 V. . 

Election Transit 
Time at 2400 V . . 

— 3.1 x 10 9 — s 

— 4.4x108 — s 

° Made by Corning Glass Works, Corning, NY 14830. 
b Made by Alden Products Co., 262 N. Main Street, Brock...+ 

ton, MA 02403. 

i Indicates a change or addition. 
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6810A 
~ Made by James Millen Manufacturing Company, 150 Ex- 

change Street, .Malden, MA 02148. 

° Averaged over any interval of 30 seconds maximum. 
f Tube operation at room temperature or below is recom-

mended. 
9 This value is calculated from the typical anode luminous 

senaitivityrating using a conversion factor of 803 lumens 
per watt. 

h Under the following conditions: The light source is a 
tungsten-filament lamp having slime-glass envelope. It 
ie operated at a color temperature of 2870°  K and a light 
input of 0.1 microlumen is used. 

1 Thiavalue is calculated fromthe typical cathode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

k Under the following conditions: The light source is a 
tungsten-filament lamp having slime-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 applied 
between cathode and all other electrodes connected as 
anode. 

m 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—Manu-
factured by the Corning Glass Works, Corning, NYl 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 comiected as anode. 

n At a tube temperature of 22°  C. With supply voltage ad-
justed to give a luminous sensitivity of 2000 amperes per 
lumen. Dark current caused by thennionic emission may 

/~, be reduced by use of a refrigerant. Dark current is meas-

F 11 ured with incident light removed. 

F At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 
803 lumens per watt. 

9 Under the following conditions: Tube temperature 22°  C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a wlor temperature of 2870°  K 
interrupted at a low audio frequency to produce incident 

~~U U 
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6810A 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the 
"off ' period. 

r At 4400 angstroms. This value is calculated fmm the ENI 
value in lumens using a conversion factor of 803 lumens 
per watt. 

s Measured between TO per cent and 90 per cent of maxi-
mum anode-pulse height. This anode-pulse rise time ie 
primarily a function of transit time variation and is meas-
ured under conditions with the incident light fully illum-
inating the photocathode. 

t The electron transit time is the time interval betweea 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 anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: No Connection 
Gz 

v orµ
Pin 2: Dynode No.l 
Pin 3: Dynode No.3 Dr13
Pin 4: Dynode No.5 Drl
Pin 5: Dynode No.7 
pin 6: Dynode No.9 

Dry 

Pin 7: Dynode Noll DVT
Pin 8: Dynode .No.13 
Pin 9: Grid No.2 DYS 

(Accelerating Electrode) Drj 
Pin 10: Anode 
Pin 11: Dynode No.14 

Pin 12: Dynode No.12 
Pin 13: Dynode No.10 
Pin 14: Dynode No.B 
Pin 15: Dynode No.6 
Pin 16: Dynode No.4 
Pin 17: Dynode No.2 
Pin 18: No Connection 
Pin 19: Grid No.l (Focusing Electrode) 
Pin 20: Photocathode 
Metal Collar: No Connection 

Note — If used, connect only to photocathode. 

DYI2 

DYIO 

~'B 

Dre

Drs 

DrZ

NC 
V ~V METAL 

DYI ' GI COLLARI / 
NC K ~/ 

DIRECTION OF LIGHT: 
INTO END OF BULB 

20 D 
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6810A 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

PNOTOCATNODE 

RI 

R 

R4 

R6 

- O R8 

REGU ATED R9 
DC POWER 

SUPPLY RIO 
.O 

RII 

R12 

RI

Rlq 

FOCUSING ELECTRODE 

DYNODE Nfl 

DYNODE NSZ 

DYNDDE N43 

DYNODE N44 

DYNODE N><5 

DYNODE N46 

DYNODE Ns7 

DYNODE N><8 

DYNODE N~9 

DYNODE Nt<10 

CI 
DYNODE N411 

CZ DYNODE Ns<12 

~}  C3 DYNODE N><13 

_G4 
DYNODE N^I4 

CS

925-3008 

R20 

PHOTOMULTI-
PLIER 
TORE 

ANODE 

OUTPUT RL 

ACCELERATING 
ELECTRODE 

Cg 

C1: 25 pF, 20%, 600 volts (dc working), ceramic diet 
C2: 50 pF, ZO%, 600 volts (dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts (dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts (dc working), ceramic disc 
C5: 500 pF, ZO%, 600 volts (dc working), ceramic disc 

~C 6: 100. pF, 20%, 1000 volts (dc working), ceramic disc 
Rl : 24000 ohms, 5%, 1 watt 
R2: 22000 ohms, 5%, 1 watt 
R3: 1 megohm, 20%, 2 watts, adjustable 
R4 through R13: 22000 ohms, 5%, 1 watt 

R14: 27000 ohms, 5%, 2 watts ~ R17: 18000 ohms, 5%, 2 watts 

X215= 33000 ohms, 5%, 2 watts R18: 22000 ohms, 5%, 2 watts 

`116' 22000 ohm e, 5%, 2 watts R19: 22000 ohms, 5%, 2 watts 
Rte: 10 megohms, 2 watts, adjustable 
RL: Value will depend on magnitude ofpeak pulaevoltage 

desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

dote l: Adjustable between approximately 800 and 2400 
eolta dc. 
Note 2 Component values are dependent upon nature of ap-
plication and output signal desired. 
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i 6810A 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR CONSTANT 

VOLTAGE BETWEEN CAT}IODE AND DYNODE NO. 1 

RZ 

R3 

Rq 

RS 

- O R6 
TO 

REGULATED RT 
DC POWER 
SUPPLY 

~ (] 

R13 

R14 

RIS 

R16 

R17 

I 
PNOTOCATNOOE 

FOCUSING ELECTRODE 

DYNODE Nsl 

DYNODE Ns2 

DYNODE Nei 

DYNODE Nsq 

DYNODE Ne5 

DYNODE Ns6 

DYNODE Ns7 

DYNODE NeB 

DYNODE Ns9 

DYNODE NelO 

SCI DYNODE Nell 

I Cz DYNODE Nsl2 

-
t
}

I

~C7 DYNODE Nel3 

1C. 

ACS 

DYNODE N'14 

92,5-3009 

PHOTOMULTI~ 
PLIER 
TUBE 

ANODE 

O 

OUTPVT 

i 
RL 

R IB ACCELERATING 

C5 
ELECTRODE 

desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Z: (2) - 180 V, 2 W zener diodes, or equivalent 
Nofe 1: Adjustable between approximately 800 and 2400 
volts dc. ~, 
Note 2: Component values are dependent upon nature of ap-
plication and output signal desired. 

C1: 25 pF, 20%, 600 volts (dc working), ceramic disc 
C2: 50 pF, ZO%, 600 volts (dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts (dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts (dc working), ceramic disc 
C5: 500 pF, 20%, 600 volts (dc working), ceramic disc 
C6: 100 pF, 20%, 1000 volts (dc working), ceramic disc 
R1: 5 megohms, 20%, 1/2 watt, adjustable 
R2 through R11: 22000 ohms, 5%, 1 watt 

R12: 27000 ohms, 5%, 2 watts R15: 18000 ohms, 5%, 2 watts 
R13: 33000 ohms, 5%, 2 watts R16: 22000 ohms, 5%, 2 watts 
R14: 22000 ohms, 5%, 2 watts R17: 22000 ohms, 5%, 2 wattP 

R18: 10 megohms, 2 watts, adjustable ~ _ 
RL: Value will depend on magnitude of peak pulse voltage 
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6810A 
DIMENSIONAL OUTLINE 

2.0o i.ob 
DIA. 

FACEPLATE - -~ 
(SEE NOTE) 

PHOTOCATHODE 

T16 
BULB 

METAL COLLAR 

SMALL-SHELL 
BIDECAL 

20-PIN BASE 
JEDEC Ns820-102 

1.68 MIN. 
D A. 

6.69 
l.19 

5.40 
f.12 

7.5 
MAX. 

~ 2.3B MAX.—~{ 92C5-880283 

~, of bulb will not deviate more than 2°  in any direction 
/`from the perpendicular erected at the center of bottom of 

the base. 

Note: Deviation from flatness of external surface of face-
plate will not exceed 0.005" from peak to valley. 

Dimensions are in inches unless otherwise stated. 

INCH DIMENSION EQUIVALENTS IN MILLIMETERS 

Inch mm Inch mm Inch mm 

0.06 1.5 1.68 42.6 5.40 137.1 

0.12 3.0 2.00 50.8 6.69 169.9 

0.19 4.8 2.38 60.4 7.5 190.5 

~~U U 
Electronic 
Components 

DATA 4 
it-69 



6810A 
Table 1 

Voltage Distribution 

Between the fol- 
lowing Electrodes: 

Cathode(K), 
Dynode (Dy), 
and Anode (P) 

A B 

5.4%of Supply 
Voltage (E) 
multiplied by 

6.06%oF Supply 
Voltage (E) 
multiplied by 

K-Dyl 
Dyl - Dy2 
Dy2 - Dy3 
Dy3 -Dy4 
Dy4 - Dy5 
Dy5 - Dy6 
Dy6 - Dy7 
Dy7 -Dy8 
Dy8 - Dy9 
Dy9 - Dy 10 
Dy10 - Dyll 
Dyll - Dy12 
Dy12 - Dy13 
Dy13 - Dy14 
Dy 14 - P 
Dyl-P 
K- P 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1.75 
2 
— 

18.5 

1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1.25 
1.5 
1.75 
2 

16.5 
—

N'ocusing electrode is connected to arm of potentiometer 
between cathode and dynode No.l; the focusing electrode 

voltage is varied to give maximum anode current. 

Cathode-to-dynodeNo.l voltage is maintained at 360 volts. 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 
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6810A 
TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 

0 20 ao so eo I~• 
FOCUSING ELECTRODE VOLTAGE —

PERCENT OF CATHODE -TO- DYNODE No. l VOLTAGE 52L3-2696 

TYPICAL ANODE CHARACTERISTICS 
CATHODE -TO-FOCUSING ELECTRODE VOLTS • 173 
CATHODE-TO-DYNODE NAI (DY I) vOL75 • 216 
DYI-TO-DY2 DYII-TO-DYI2 VOLTS•135 
DY2-TO-DY3 VOLTS=IOB DYI2-TO-DYI3 VOLTS•160 

ETC. TO DYII-TO-DYIA VOLTS• 189 
DYIO-TO-DYII GRID No.2 VOLTS ADJUSTED TO 

GIVE MAX. ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED A7 4 

COLOR TEMPERATURE OF 2870°K. 
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6810A 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

VOLTAGE DISTRIBUTION A OR B AS SHOWN ON CURVE , TABLE I . 
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6810A 
TYPICAL EADCI AND ANODE DARK CURRENT 

~ CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLT-
4GE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 5.4 ~~ E 
MULTIPLIED BY 

CATHODE AND FOCUSING ELECTRODE 
CATHODE AND DYNODE No.I (DYI) 
DYI 8 DY2 
DY29 DY3 
DY3 9 DY4 
DY4 9 DYS 
DYS 9 DY6 
DY6 B DY7 
DY7 8 DYB 
DY8 d DY9 
DY9 9 DYIO 
DYIO 9 DYII 
DYII B DYI2 
DYI2 8 DY13 
DY13 d DY14 
DYI4 B ANODE 
ANODE 8 CATHODE 

.6 
2 

.25 

.5 
75 

2 
8.5 

GRID-No.2 VOLTS ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 

TEMPERATURE OF 2870•K. 
TUBE TEMPERATURE • 22 •C 
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6810A 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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6903 

Photomultiplier Tube 

10-STAGE, HEAD-ON, 
FLAT-FACEPLATE 

S-13 RESPONSE 
ELECTROSTATICALLY FOCUSED 

DYNODE STAGES 

For Detection and Meas ure merzt of Ulir¢vio let 
Radiation and Other Low-Level Radiation Sources 

GENERAL 

Spectral Response  S-13 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Flat, Circular 
Minimum area  2 sq in 
Minimum diameter  I-5/8 in 

Window Fused Silica 
Maximum thickness 0  150 in 
Index of refraction at 2000 angstroms 1 51

Dynode Material   Cesium-Antimony 
Direct Interelectrode Capacitances (ApprOx.) 

Anode to dynode No. 10 4  4 pF 
Anode to al l other electrodes 7  0 pF 

Maximum Overall Length  6-9/16 in 
Seated Length   5-5/8 ± 3/16 in 
Maximum Diameter  2-5/I6 in 
Operating Position  Any 
Weight (Approx  )  5  8 oz 
Bulb  T16 
Socket Amphenolb No.59-417, or equivalent 
Magnetic Shield Perfection Mica Co.°, No.P-108, or equiva lent 
Base Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.Bl4-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW  14AA 

Pin 1 -Dynode No.1 
Pin 2 -Dynode Nc.2 
Pin 3 - Dynode No.3 
P i n 4 -Dynode No.4 O~E~~►Q Orlo 
P i n 5- Dynode No. 5 -
Pin 6 -Dynode No.6 
P i n 7- Dynode No. 7 
Pin 8-Dyncde No.8 
P i n 9 - Dynode No.9 
Pin 10 - Dynode No. 10 v 

0 ~ 
Pin 11-Anode DYI K 
Pin 12 -Do Not Use DIRECTION OF RADIATION 
Pin 13 -Focusing Electrode INTO END OF BULB 
Pin 14 -Photocathode 

DY7 DVe 
DY6 

DY5 

DYq 

Y 

P 

DY3~ ~i~~~~  `"IC 

DVp 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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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 
Between focusing electrode and cathode  300 V 

Average Anode Currents 0  75 mA 
Ambient Temperature   75 °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage IE) across a volt- ~~ 
age divider providing 1/6 of E between cathode and dynode 
No. l; I/12 of E for each succeeding dynode stage; and I/12 
of E between dynode No. 10 and anode. Focusing-electrode 
voltage is adjusted to that value between 10 and 60 per 
cent of dynode-No. l potential (referred to cathode) which 
provides maximum anode current. 

With E = 1000 volts (Except as noted) 

Mia Typ Maz 

Sensitivity 
Radiant, at 4400 angstroms - 7.2xI0g A/W 
Cathode radiant, at 
4400 angstroms  - 0.047 A/W 

Luminous: 
At 0 c/se   10 90 300 A/lm 
With dynode No. 10 as 

output electrode( - 52 A/lm 
Cathode luminous: 

With tungsten l ight 
source9   4x10-5 6x10-5 A/lm 

With blue l ight 
sourcel'+Q   4x10-a - A 

Current Ampl ification - 1.5x106
Equivalent Anode-Dark- ~ _ 5x10-10k 2x10-9k lm 
Current Input9 ~ 6.3x10-12m 2.5x10-12m W } -

Equivalent Noise Input 
Luminous"   6.7x10-12 2.7x10-1 1 lm 
Radiantp  8.4x10-15 - W 

Dark Current to any 
Electrode Except Anode 
at 25° C  - 7.5x10- A 

With E = 750 volts (Except as noted) 

Min Typ Maz 

Sensitivity 
Radiant, at44C0 angstroms 6.3x103 A/W 
Cathode radiant, at 
4400 angstroms  - 0.047 A/W 

+ hdicaces a charge. 

`r..d 

~~ 

onra I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Min Typ ;M11ax 

Luminous: 
At 0 c/se   7.9 A/lm 
With dynode No. 10 as 

output electrodef - 4.6 A/lm 
Cathode luminous: 

With tungsten l ight 
source9   4x10-5 6x10-5 A/lm 

With blue l ight 
sourceh   4x10-8 - A 

Current Ampl ification - 1.3x105
a Alternate deli gna ci on for Mu lciplier Phococube. 
b Made by Amphenol Electronics Corporaci on, 1830 South 54th Avenue, 
Chicago 54, Illinois. 

~ Made by Magnetic Shield Division, Perfection Mica Co., 1829 Civic 
Opera Bldg., 20 Nor ch Wacker Drive, Chicago 6, Illinois. 

d Averaged o er any rn cereal of 30 s on da axrmum. 
e Under she following ondi ci on s: Tho li ghc s a tongs yea-fila-

ent lamp having lime-glass velope. Ic i c opera cad at a c lor-
cemperacure of 2870° K and a li ghc input of 10 m rolumens is sad. 

f 
An output c ant of opposite polarity to that obtained ac the anode 
m Y be provided by i g dynode No. 10 the tpuc lac erode. With 
chrs a an ge mane, the load i acted in the dynode-No.10 c uic 
nd char node m y a of lector. The show n Pypical 
Anode Characteristics does not apply when dyn ode rNo. 10 rs used as the 
ou cpuc electrode. 

B Under the following on ditions: The li ghc a can gscen-fila-
enc lamp having lime-glass a velope. 

Icu rce
ope rated at a color 

temperacu re of 2870° K. The value of light flux is 0.01 lumen and 
200 volts a applied between cathode end ell ocher elec cr odes con-
ecced a anode. 

h Under the following c ditions: Light i c~denc o the c ch ode 's 
cr ansmicted through blue filter (Corningg C.S. No.S-58, Glass Code 
No.5113 polished co 1/2 stock thickness — Manu £secured byY the Corning 
Glass Works, Corning, New York) from can gs ten-filament 1 mp operated 
ac a color cempe ra cure of 2870° K. The value of light flux i tide nc 
n the filter rs 0.01 lumen and 200 volts a e applied be cween ca choy 

end all ocher elec crudes coon ec cad as anode. 

J Form s~gnal-to-noise atio, operaci on with a supply voltage (E) 
belowal000mvolcs is recommended. 

k 
Mea red ac a cube temperature of 25° C end with supply volts ge (E) 
a dj us cad co give a luminous s sicivi cy of 20 amperes per lumen. Dark 
urr nc may be reduced by use eof a refrige ran c. 

m Determined ac 4400 angstroms. 

° Und r the following conditions: S pply volcag (E) a a sh n, 25° C 
cube cempe score, xce rnal shield c aced co cathode, bandwidth 
1 yr°1 per sec on d,e rungs ten-li ghc sonree at a color cempe ra to re of 
2870 K ncerrupced at low udio of reque cy to produce idenc 
r adiacion°pulses al ce rna ring be cween e d the lue sea ce do The 

" peri d of the pulse is equal co Che r"off" period. 
p Under the s on di ti oas a shown under (n) a cape chat u =s made 
o£ a monochromatic source having ra dia cion ac 2537 an gs crom s9e

q See Sbec tral Characteristic of 2870° X Light Source and Sgectrai 
Characteristic off Light from 2870° X Source aftei Passing Through 
Znd icated Blue Pilter ac front of this section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-13 RESPONSE 

is shown at the front of this section 

RADIO CORPORATION OF AMERICA DATA 2 

Electronic Components and Devices Harrison, N. J. 7-65 
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DIMENSIONAL OUTLINE 

PHOTOCATHODE 
2 t 5/32 DIAMETER 
a~ / 1`~/B MIN. 

' (SEE NOTE) 

BASE -> 
JEDEC GROUP 5 

No. Bl4-38 

t —PS/ 16 MAX. 

DIA. 

55/8

t  3/ 16 

T 16 
BULB 

6 9/16 
MAX. 

DIMENSIONS IN INCHES 

92CS-903BR2 

Center line of bulb will not deviate more than 3° in any 

direction from the perpendicular erected at [he center of 

bottom of the base. 

Note: Within minimum diameter, deviation from flatness 
will not exceed 0.010" from peak to valley. 

C ATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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TYPICAL ANODE CHARACTERISTICS 
DYNODE—No.l —TO—CATHODE VOLTS = 167 
EACH SUCCEEDING—DYNODE—STAGE VOLTS=83 
LIGHT SOURCE IS ATUNGSTEN—FILAMENT LAMP 

OPERATED AT COLOR TEMPERATURE OF 2870"K. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
LUMINOUS SENSITIVITY IS VARIED BV ADJUSTMENT OF THE  

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.l;  

%12 OF E FOR EACH SUCCEEDING STAGE; AND 1/ 12 OF E 
BETWEEN DYNODE Na.10 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO PROVIDE 
MAXIMUM ANODE CURRENT, 

LIGHT SOURCE IS ATUNGSTEN-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 (EIACROSS VOLTAGE DIVIDER PROVIDING I/6 
OF E BETWEEN CATHODE AND DYNODE No.l ; I /12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE; AND I/12 OF E BETWEEN 
DYNODE No. 10 AND ANODE. FOCUSING —ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
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6903 
TYPICAL EFFECT OF MAGNETIC 

FIELD ON ANODE CURRENT 
MAGNETIC FIELD IS PARALLEL TO DYNODE —CAGE AXIS. 
POSITIVE VALUES 0.RE 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 
FOCUSING—ELECTRODE VOLTAGE ADJUSTED TO GIVE 

MAXIMUM ANODE CURRENT. 
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6914, 6914A 
Image Converter Tubes 

Monovoltage Types Having S-1 Spectral Response 

~~ 

/1 

GENERAL 

Far Both Types 

Spectral Response   S-1 

Wavelength of Maximum Response   800 ± 100 nm 

Photocathode: 

Material   Ag-O-Cs 

Minimum useful diameter   25 mm (1.000 in) 
Image surface: 

Shape   Convex 

Window 
Index of refraction at 589.3 nm   1.48 

Fluorescent Screen; 
Minimum useful diameter   27.8 mm (0.860 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 
Shape   Flat 

Window 
Index of refraction at 589.3 nm   1.48 

Focusing Method   Electrostatic 

Tube Dimensions: 

Overall length   2.925 in ± 0.050 in 

Maximum diameter   7.880 in ± 0.025 in 

Operating Position   AnY 

Weight   3 oz 

MAXIMUM RATINGS, Absolute-Maximum Valuesior altitude up to 

10,000 feet 

For Both Types 

Anode Voltage:b 
Average IDCI   16000 max. V 

Peak Instantaneous   17000 max. V 

Average Photocathode Current 

(Continuous operationlc   0.35 max. µA 
Peak Photocathode Currentd   3.5 max. µA 

Ambient-Temperature Range   -54 to +68 °C 

L1~~~ 
Electronic 
Components 

DATA 1 
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6914, 6914A 
Characteristics at Ambient Temperature of 22° C 

Type 6914 Type6914A 

Anode Voltage IDCIb   16000 16000 V 

Typical Paraxial Magnification 
Factors   0.76 0.76 

Minimum Conversion 
Indexf   15 15 

--(ƷMinimum Resolution9   50 50 line-
pairs/mm 

Maximum Quotienth of Screen 
Background by Conversion 
Index   2.5x10.7 2.5x10-7 Im/cm2

Maximum Luminous Equivalent 
of Infrared Radiation for 
Threshold Visibility)   — 4.1x10-11 Im 

Photocathode Sensitivity: 

ðiƷ Radiantk   2.3 2.3 mA/W 

—~ Luminousm   25 25 /JA/Im 

b Referred to photocathode. 

c Averaged over any interval of 10 seconds maximum. 

d The 6914 and the 6914A should not be subjected to this peak 
photocathode current value more than 10 times during the useful 
life of the tubes. No single time period during which this current 
is drawn should exceed 2 minutes. 

e Defined 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 0.10" from the tube axis. Size of the 
image on the fluorescent screen is determined by measuring the 
spacing between the tvvo parallel lines. 

f 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 10.8 per cent. The light source is atungsten-filament 
lamp operated at a color temperature of 28540 K. 

9 The resolution, both horizontally and vertically in a 0.24-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". 

--~.-Indicates a change or addition 

e~-
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6914, 6914A 

.Ʒ. 

h 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 28540 K source required 
to produce an increase in screen brightness equal to the screen 
background. 

1 Radiation from a tungsten lamp operating at a color temperature 
of 28540 K is passed through a Corning No.2540 infrared filter 

~ and focused to a point on the photocathode. The resulting image 
on the fluorescent screen is viewed by adark-adapted eye through 
a 10-power ocular. The amount of infrared radiation for threshold 
visibility is determined by reducing the incident radiation until 
the image on the screen can just be discerned. The luminous 

equivalent of this amount of infrared radiation is the product of 
~ the unfiltered luminous flux from the 28540 K source and the 

filter factor of the Corning No.2540 infrared filter. 

k For incident radiation at the wavelength of maximum response 
of the spectral sensitivity characteristic. 

n~ Under the following conditions: The light source is a tungsten-
filament lamp having slime-glass envelope. The lamp is operated 
at a color temperature of 28540 K. The value of light flux is 
1 x 10-2 lumen and 200 volts are applied between the photo-

cathode and anode. 

SAFETY PRECAUTIONS 
X-Radiation Warning 

This tube in operation produces X-rays which can constitute 
a health hazard unless the tube is adequately shielded. Make 
sure the shielding provides the required protection against 

''1  personal injury. 
High Voltage 

The high voltage at which the tube is operated may be very 
dangerous. Great care should be taken in the design of appa-
ratus to prevent the user from coming in contact with the 

^ high voltage. 

Operating Considerations 

Handling. The tubes should be handled by the metal ter-
minals. Fingerprints on the glass should be avoided since 
they cause leakage current, corona, and higher screen back-
ground. To minimize the possibility of leakage current and 
corona, the external surface of the glass side wall is coated 
with a transparent, non-hygroscopic film. This film should 

LJ ~~U LJ 
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6914, 6914A 
be cleaned only with a soft dry cloth. 

Subjecting the tubes 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 photo-

cathode. 

Connections to the two terminals of the tube, indicated on 
the Dimensional Outline, should not be soldered to the ter-
minals. They may be made by spring fingers engaging the 
rim or the straight side of each terminal. 

Magnetic shielding of these image tubes is required to mini-
mize the effects of extraneous fields on tube performance. 
It is to be noted that ac magnetic fields are particularly ob-
jectionable 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 demagne-
tized. 

TYPICAL CHARACTERISTIC 

LIGHT INPUT OF 0.1 LUMEN FROM 2854° K TUNGSTEN SOURCE 
INCIDENT ON CORNING N0. 2S40 INFRARED FILTER. 
IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH. 
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6914, 6914A 
DIMENSIONAL OUTLINE 

~1 

SEE DETAIL 
~~A~~ 

~'+ .895 
f .030 

^a 

~\ 

PHOTOCATHODE 
TERMINAL 

NOTE 2 

400 
±.025 

SEE DETAIL ~~ 8~~~ 

DETAIL A 

Dimensions in Inches 

1860 i .025 f 
D A. 

1.687 t 007 
DA 

USEFUL 
PHOTOCATHODE 
1.000 MIN. DIA. 

.098 
±.030 

1.796 
MAX. DIA. 

NOTE 5 
2.718 
+.050 
— 068 

I~ 1.796 
I MAX. DIA. 

i 
2.925 
1.050 

L6B7± 007 I ~ gNODE 
DIA. TERMINAL 

1.880 ±.025 
DIA. 

1.687 1.007 
DIA. 

NOTE 4 

_.120 ± .030 
NOTE 3 

USEFUL 
SCREEN 

.860 MIN. DIA. 

DETAIL B 

.120 * .030 

120 
1.030 

— 1.687 ± .007 
DIA. 

NOTE 4 

92GM-9922R1 
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6914, 6914A 

DIMENSIONAL OUTLINE NOTES 

Note 1: Radius of curvature of faceplate is 2.38" ± 0.05". Face-

plate thickness at center is 0.065" ± 0.004". 

Note 2: Three insulated lead tips will not extend beyond maxi-
mum O.D. of tube. Leads are used only during tube manufacture. 

Note 3: Depth is measured to tangent of the two radii. 

Note 4: Diameter is measured to tangent of the two radii. 

Note 5: The exhaust tip will not extend beyond max. dia. of tube. 

TYPICAL MOUNTING ARRANGEMENT 

INSULATING MATERIAL CATHODE CONTACT 

SPRING 4NODE CONTACT 

9205-13222 

TERMINAL CONNECTIONS 

CL: Collector 

G~: Grid No.1 

(Focusing Electrode) 

G2: Grid No.2 
(Focusing & Accelerating Electrode) 

K: Photocathode 
Direction of incident radiation: 
Perpendicular to photocathode end of tube 

~~u u 
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6914, 6914A 

TYPICAL CHARACTERISTICS 
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6914, 6914A 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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6929 
Image Converter Tube 

Monovoltage Type Having S-1 Spectral Response 

GENERAL 

Spectral Response   S-1 

Wavelength of Maximum Response   800 ± 100 nm 

Photocathode: 

Material   Ag-0-Cs 

Minimum useful diameter  19.05 mm (0.750 in) 
~ Image surface: 

Shape   Convex 

Window 

Index of refraction at 589.3 nm   1.48 

Fluorescent Screen: 

Minimum useful diameter   14.48 mm (0.570 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape   Flat 

Window 

Index of refraction at 589.3 nm   1.48 

Focusing Method   Electrostatic 

Tube Dimensions: 

'""'~ Overall length   2.285 in ± 0.050 in 

Maximum diameter   1.350 in ± 0.025 in 

Operating Position   AnY 

Weight 1  5 oz 

MAXIMUM RATINGS, Absolute-Maximum Values 

Anode Voltage:b 

Average (DC)   12500 max. V 

Peak Instantaneous   13000 max. V 

Average Photocathode Current 

i'Ʒ. (Continuous operationl°   0.35 max. µA 
Peak Photocathode Currentd   3.5 max. µA 
Ambient Temperature   75 max. oC 

~~U LJ 
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6929 
CHARACTERISTICS AT AMBIENT TEMPERATURE OF22° C 

Anode Voltage (DCIb   12000 

Typical Paraxial Magnification Factore   0.75 

Minimum Conversion Indexf   15 

—>•Minimum Resolution9   50 

V 

line-
pairs/mm 

Maximum Quotienth of Screen Background 
by Conversion Index   3.3x10-7 Im/cm2

Sensitivity: 

—~ Radiant)   2.3 mA/W 

—~ Luminousk   25 ,UA/Im 

b Referred to photocathode. 

c Averaged over any interval of 10 seconds maximum. 

d The 6929 should not be subjected to this peak photocathode cur-
rent value more than 10 times during the useful life of the tube• 
No single time period during which this current is drawn should 
exceed 2 minutes. 

e Defined 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 No.2540 infrared filter 
(Melt No.1613, 2.61 mm thick) or equivalent, and the filter 
factor of 10.8 per cent. The light source is atungsten-filament 
lamp operated at a color temperature of 2854° K. 

9 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". 

h 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 illuminaLon from 28540 K source required 
to produce an increase in screen brightness equal to the screen 
background. 

f 

— Indicates a change 
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6929 
1 For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

.-. 

k Under the following conditions: The light source is a tungsten-
filament lamp having a lime lass envelope. The lamp is operated 
at a color temperature of 2854° K. The value of light flux is 

0.01 lumen and 200 volts are applied between anode and 
cathode. 

SAFETY PRECAUTIONS 

X-Radiation Warning 

This tube in operation produces X•rays which can constitute 
a health hazard unless the tube is adequately shielded. Make 
sure the shielding provides the required protection against 
personal injury. 

High Voltage 

The high voltage at which the tube is operated may be very 

dangerous. Great care should be taken in the design of appa-
ratus to prevent the user from coming in contact with the 
high voltage. 

Operating Considerations 

HANDLING The tubes should be handled by the metal ter-

minals. Fingerprints on the glass should be avoided since 
they cause leakage current, corona, and higher screen back-

.-~ ground. To minimize the possibility of leakage current and 

corona, the external surface of the glass side wall is coated 

with a transparent, non-hygroscopic film. This film should 

be cleaned only with a soft dry cloth. 
Subjecting the tube 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 photo-

,,,, cathode._ 
Connections to the two terminals of the tube, indicated on 

the Dimensional Outline, should not be soldered to the ter-

minals. They may be made by spring fingers engaging the 
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6929 
rim or the straight side of each terminal. 

Magnetic shielding of this image tube is required to mini-
mize the effects of extraneous fields on tube performance. 
It is to be noted that ac magnetic fields are particularly ob-
jectionable 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 demagne-
tized. 

TYPICAL CHARACTERISTICS 

LIGHT INPUT OF 0.1 LUMEN FROM 2854' K TUNGSTEN SOURCE 
INCIDENT ON CORNING No 2540 INFRARED FILTER 
IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH. 
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6929 
DIMENSIONAL OUTLINE 

,. .,~ 

~~~ 

~-

SEE DETAIL~A~ 

.741 
1.030 

PHOTOCATHODE 
TERMINAL 

NOTE 2 

1.200 +OBS DIA. 

.6 S y ->~ 
`_ .090 ,385 

1.025 

SEE DETAIL°8 

Dimensions in Inches 

1.350 ±.025 
D A. 

1.210 ±.005 
D A. 

~j~--1.210 t .005 ~i 
D A. 

1.350 ± .025 ~. 
DIA. 

USEFUL 
PHOTOCATHODE 
.750 MIN. DIA. 

Y

.095 
1.030 

2.285 
1.050 

2.000 
1.035 

~ 1.315 
MAX. DIA. 

ANODE 
TERMINAL 

1 

USEFUL 
SCREEN 

.570 MIN. DIA. 

92CM-9995R2 

Note 1: Radius of curvature of faceplate is 1.230" ± 0.005"; 
faceplate thickness at center is 0.060" ± 0.004". 

Note 2: Three insulated lead tips will not extend beyond maxi-
mum O.D. of tube. Leads are used only during tube manufacture. 

Note 3: Depth is measured to tangent of the two radii. 

Note 4: Tip will not extend beyond maximum O.D. of tube. 
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6929 
TYPICAL MOUNTING ARRANGEMENT 

INSULAI IN(i MAI EHIAL CATHODE CONTACT 

\ o 
~`` 7

\\7 V

%~1 
~~I~. 

SPRING 

TERMINAL CONNECTIONS 

CL: Collector 

G1: Grid No.1 

(Focusing Electrode) 

G2: Grid No.2 

(Focusing & 

Accelerating Electrode) 

K: Photocathode 

Direction of incident radiation: 

Perpendicular to photocathode end of tube 

ANODE CONTACT 

9205-13222 

ANODE 
SCREEN 
Gp,CL 

K,G~ 
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6929 
TYPICAL CHARACTERISTICS 
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6929 
TYPICAL SPECTRAL RESPONSE CHARACTERISTIC 
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6953 

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 Semicyl indrical 
Minimum unobstructed projected lengths   23/32" 
Minimum unobstructed projected widths  9/16" 

Direct Interelectrode Capacitance (Approx  )   3 µµf 
Maximum Overall Length   3-1116" 
Maximum Seated Length  2-1/2" 
Seated Lengtfi to Center of Cathode   1-5/8" t 3/32" 
Maximum Diameter   1-9/32" 
Operating Position   Any 
Weight (Approx.)   0.9 oz 
Bu 1 b  ~T9 
Socket  Cinch No.BJM-1, or equivalent + 
Base   Intermediate-Shell Octal 5-Pin Arrangement 1, 

(JEDEC No. 65-10) 
Basing Designation for BOTTOM VIEW   3J 

DIRECTION ~ RADIATgN 

Pin 1 - No Connection 
Pin 2 - No Connection 

Pin 4 -Anode 
Pin 6 - No Connection 
Pin 8 - Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE 
Rating i Rating u 

(DC or Peak AC) 70 max. 90 max. volts 
AVERAGE CATHODE-CURRENT 
DENSITYb 60 max. 30 max. µa/sq. in. 

AVERAGE CATHODE CURRENTb 6 max. 3 max. µa 
AMBIENT TEMPERATURE 100 max. 100 max. °C 

Characteristics: 
With an anode-sugyly voltage o.f go 
volts unless otherloise s~Qecified 

Nin. Median Nax. 
Sensitivity: 

Radiant, at 8000 
angstroms 0.019 - amp/watt 

~Intllcates a than ge. 

+ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6953 

Luminous:` 
At 0 cps 
At 5000 cps  
At 10000 cps 

Nin. Median Max. 

140 200 330 
- 165 - 

150 - 

µa/lumen 

µa/lumen 
µa/lumen 

'~% 

Gas Ampl ification Facto rd - 10 
Anode Dark Current at 25° C 0.1 µa 

Minimum Circuit Values: 
With an anode-suggly 
voltage of 

DC Load Resistance: 
70 or less qo volts 

`~ 

For do currents above 
3 µa 0 1 min. - megohm 

For do currents below 
3 µa 0 min. - megohms 

For do currents above 
2 µa - 2.5 min. megohms 

For do currents below ~~ 
2 µa 1 min. megohm 

e On plane perpendicular to ind ica tea tlirection of incident radi a[ion. 
b Averaged over any interval of 30 seconds maximum. 

tl For contli tlons where the light source is a tungsten-filament lamp 
O Dera letl at a color temperature oP 2970° K. A Oc anotle su DDly vol tope 
of 90 volts antl a 1-megohm load resistor are used. For the 0-cy tie 
mee 5uremen 1, a l ight Input of 0.1 lumen is used. For the 5000- antl 
10,000-Cycle measurements, the l ight input is varied sinusoitlally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

The ratio of luminous sensi tivi ty at an anotle supply voltage of 90 
volts to luminous sensitivity at an anotle supply voltage oP 25 volts. 
In each case, sensitivity is obtained under contlitions where the light 
source is a tungsten-filament lamb opera tetl at a color temperature of 
2970° K, the light input is 0.1 lumen, antl the loatl resistor has a 
value of 1 megohm. 

d 

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. 1. 
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~ 3 " 
I 16 
MAX. 
DIA. 

9/I~" UNOBSTRUCTED 
~MIN~ /PHOTOCATHODE 

AREA 

23~ 

T9 BULB 

INTERMEDIATE—
SHELL OCTAL 
S—PIN BASE 
ARRANGEMENT I, 
JEDEC N•BS —10 

2 /2r

MAX. 

3 %6 
MAX. 

I 

19/32 MAX. H—
DIA. 

iPHOTOCATHODE 

92CS-9198R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE OF 
2870" K. 

0 0 

ǅ./ 

~o a a o m m v w o 
ANODE MICROAMPERES 

92C M — 9226 

RADIO CORPORATION Of AMERICA 
Electron Tube Division Harrison, N. J. 
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Vidicon 
~aGNETIC FOCUS I" Diameter MAGNETIC DEFLECTION 

For Live and film Pickup With Color 
or Black-and-White TV Cameras 

General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) 6  3 t 10~ volts 
Current at heater volts = 6.3   0.6 amp 

` irect Interelectrode Capacitance:a 
Target to all other electrodes  4.6 pf 

Spectral Response   See Accompanying Cu ryes 
Photoconductive Layer: 

Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)b   0.62" 

ocusing Method  Magnetic 
eflection Method  Magnetic 

Overall Length  6.25" t 0.25" 
Greatest Diameter   1.125" t 0.010" 
Operating Position  Any 
Weight (Approx  )  2 oz 
Bulb T8 
Focusing Coil   Cleveland Electronics°~dNo.VF-115-5, 

or equivalent 
Deflecting Yoke   Cleveland Electronicsc~d No.VY-111-3, 

or equivalent 
Al ignment Coil   Cleveland Electronics°~dNo.VA-118, 

or equivalent 
Socket  Cinch8No.54A18088, or equivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HM 
TARGET 

Pin 1 -Heater Ic_ _GZ
Pin 2 -Grid No.1 
Pin 3 -Do Not Use 
P i n 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 

IC 

H SHORT 
PIN 
Ic 

G3 
Gq 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Retings, Absolute-Haximum Values: 
For scanned area of ill" x g/8" 

Grid-No.3 & Grid-No.4 Voltage   750 max, volts 
rid-No.2 Voltage 

Grid-No.1 Voltage: 
Negative-bias value   300 max. volts f 
Positive-bias value   0 max. volts 

f Indicate: a change. 

750 max. volts 

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

DATA I 
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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. volt~~ 

Dark Current  0.25 max. µa 
Peak Target Current 0.55 max. µa 
Faceplate: 

Illumination 
Temperature  71 max. 

Typical Operation: 

For scanned area o} i/2" x 3/8" and 
faceplate temberature of 3o° to 35° C 

Grid-No.4 (Decelerator) & Grid-No.3 
(Beam-Focus Electrodef) Voltage   2509 to 300 volts 

Grid-No.2 (Accelerator) Voltage   300 volts 
Grid-No.l Voltage for picture 

cutoffh   -45 to-100 volts 
Average "Gamma" of Transfer Charac-
teristic for signal-output current 
between 0.02 µa and 0.2,µa  0.65 

Visual Equivalent _Signal-to-Noise 
Ratio (Approx.)~ 300:1 

Minimum Peak-to-Peak Blanking 
Voltage: 
When appl ied to grid No.l   75 volts 
When appl ied to cathode   20 volts 

Field Strength at Center of Focusing 
Coi l (Approx  )   40 gauss 

Field Strength of Adjustable 
Alignment Coilk   0 to 4 gauss 

Maximum-Sensitivity Operation for Live-Scene Pickub 

Faceplate I l lumination (Highl ight)   2 fc 
Maximum Target Voltage required to 

produce dark current of 0.2 ~ 
in any tubem  110 volts 

60 to 100 vol ts~ 
Dark Currents   0.2 ~ 

0.4 to 0.5 µa 

Target Voltage"  

Target Current (Highl ight)Q  
Signal-Put put Current:r 

Peak  0.2 to 0.3 
Average   0.08 to 0.1 

Average-Sensitivity Operation }or Live-Scene Picku4 

Faceplate Illumination (Highl ight)   15 
Maximum Target Voltage required to 

produce dark current of 0.02 µa 
in any tube'"  60 volts 

Target Voltage"   30 to 50 volts 
Dark Current  0.02 µa 
Target Current (Highl ight)4 0  3 to 0.4 µa 
Signal-Output Current: 

Peak 0  3 to 0.4 µa 
Average 0  1 to 0.2 µa 

1000 max. fc 
oC

f c `~ 

+ Indicates a change. 
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Minimum-Lai Operation }or Film Pickft~ 

Faceplate Illumination (Highl ight). 100 fc 
Maximum Target Voltage required to 

produce dark current'of 0.004 µa 
in any tube"  30 volts 

Target Voltage"   15 to 25 volts 
Dark Current  0.004 µa 
Target Current (Highl ight)q 0  3 to 0.4 µa 
Signal—Output Current:r 

Peak 0  3 to 0.4 µa 
Average 0  1 to 0.2 µa 

a 
This capacitance, which effectively is the output impedance of the 
7038, i5 increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assemDl y. The resistive component of the output 
impedance is in the order of 100 megohms. 

b Proper orient ation of qual ity rectangle is obtained when the horizontal 
scan 15 essentially parallel t0 the strai ghf Sides of the masked portions 
of the faceplate. The straight sides are paral lel to the plane passing 
through the tube axis and short pin. The masking is for orientation 
only and does not define the proper scanned area of photoconductive 
layer. 

o Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohlo. 
d These components are chosen to provide LUDe operation with minimum 

D eam-landing error. 

f Cinch Manufacturing Corp., 1026 South Noman /venue, Chicago 2u, I11, 

Beam focus is obtained by combined effect of grid-xo.3 voltage which 
should De adjustable over indicated range, and a focusing coil having 
an average field 5t rength of 40 gauss. 

g Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.0 and grid-Xo.3 voltage. In general, grid No.0 and 
grid No.3 should De o perat ed above 250 volts. 

h With no Dlankl ng vOltage on grid No. 1, 

~ Measured with high-gain, low-noise, cascode-input-type ampl ifier 
having band w-idth of 5 Mc. Because the noise in Such a System i5 
predominately of the high-frequency type, the visual equivalent signal-
to-noise ratio is taken as the ratio of highlight video-signal current 
to rms noise current, multipl ied Dy a factor of 3. 

k The al ignment coil should De located on the LUDe 5o that its center 
is at a distance of 3-11/16 inches from the face of the tube, and De 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the Pocusi ng coil. 

m The target voltagge for each 7038 must be ed ju 5t ed to that value which 
gives the desi reG operating dark current. 

" Indicated range Por each type of service serves only to illustrate 
the operating target-voltage range normally encountered. 

P The deflecting circuits must provide extremely l inear scanning for 
good black-level reprotluction. Dark-current signal is proportional 
o the scanning velocity. Any change in scanning velocity produces a 

D lack-level error in direct proportion to Lhe change in Scanning 
velocity. 

q Video ampl ifiers must be designed properly to handle target currents 
of this magnitutle to avoid ampl ifier overload or picture distortion. 

r Defined as the component of the target current after the dark-current 
Component has been sub st tact ed. 
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t 
1.125 .835 _ 
±.010 ±.035 
DIA. y \ 

050 
FACEPLATE 

6.25 
±.25 

MASKED PORTION 
OF FACE 

OPTION AL 
(SEE NOTE1 

METAL 
TARGET 
FLANGE 

1.020 { •030
-.035 

DIA. 

BASE 
JEDEC N'EB-II 

92C5-9494R5 

DIMENSIONS IN INCHES 

Note: Straight sides of masked portions are paral lel to 
the plate passing through tube axis and short pin. 

~ Indicates a change. 

'~~ 

~i 

~/ 

~i 
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SCHEMATIC ARRANGEMENT 

~~ 
GRID Nw4 FOCUSING COIL c-ALIGN MENI COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 
GLASS 

FACEPLATE 

...... ~.~t': 

TARGET CONNECTION 

TARGET 

GRID No.2 

GRID No.l 

CATHODE 

GRID No.3 

92CS-9306R2 

Al ignment of the beam is accompl ished by a transverse 
magnetic field produced by external coi ls located at the base 
end of the focusing coi l. 

Deflection of the beam is accompl ished by transverse 
magnetic fields produced by external deflecting coi ls. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT—

ING, FOCUSING, AHD ALIGNMENT COMPONENTS 

For Minimum Beam—Landing Error 

II 
1 16 

2 

- ~ ravr~ .~.... 
:::'.' , 

FOCUSING COIL 

ALIGNMENT 
COIL 

~-- 3 = I'4 

•:i iiii i i i i 

2Z 

3 11  
16 

~~ 

____ .!. 

 1 

DIMENSIONS IN INCHES 

— HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-I 1900 

The deflecting yoke and focusing coil used with the 7038 
are designed to cause the scanning beam to land perpendicularly 

to the target at al l points of the scanned area with minimum 
beam-landing error and resultant superior uniformity of sen-
sitivity and focus over the scanned area. 
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HORIZONTAL 8~ EQUIVALENT 

SQUARE-WAVE RESPONSE CHARACTERISTICS 
HIGHLIGHT TARGET MICROAMPERES=0.35 
DARK CURRENT (MICROAMPERES)= 0.02 
TEST PATTERN~TRANSPARENT SOUARE—

WAVE RESOLUTION WEDGE 
I Mt = 80 TV LINES (APPROX.) 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
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ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= IFj x3/8 
FACEPLATE TEMPERATURE=30^C APPROX 
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TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL.HIGFLIGHT SIGNAL—OUTPVT MICROAMPERES=0.2  
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2''x 3/8'  
FACEPLATE TEMPERATURE=30^ C APPROX. i ~~ ii i r  
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SPECTRAL—SENSITIVITY CHARACTERISTICS 

a 

CURVE A: FOR EQUAL. VALUES OF SIGNAL—
OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL—OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/2 Te x ~8 ~R=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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TYPICAL CHARACTERISTICS 
I 1 1 1 I I I I I I I I I I I I I I I I I I I I I I I I I IJ1 1 1 1 1 1 1 1 1 1
HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.2 
DARK CURRENT (MICROAMPERES) = 0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2x3/8~ 

CURVE A: RELATIVE TARGET VOLTAGE REQUIRED 
TO MAINTAIN DARK CURRENT OF 0.2µA. 

CURVE B: 2870PK INCANDESCENT ILLUMINATION 
REQUIRED TO PRODUCE SIGNAL -OUTPUT 
CURRENT OF 0.2µA. 

CURVE C: PERSISTENCE (LAG) CHARACTERISTIC 
FOR AN INITIAL SIGNAL- OUTPUT CURRENT 
OF Q2 µA. 
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\ DARK-CURRENT RANGE 
~~ 

SCANNED AREA Of PHOTOCONWCTIVE LAYER= I/2 x 3/8' 
FACEPLATE TEMPERATURE=30'C APPROX. 
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TYPICAL CHARACTERISTIC 
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7102 
Photomultiplier Tube 

"~ 10-Stage, Head-On Type Having S-1 

Spectral Response 

For the detection and measurement of low-level radiation 
extending from the visible to near-infrared region of the 
spectrum. 

GENERAL 
Spectral Response   S-1 

Wavelength of Maximum Response   8000 + 1000 

Cathode, Semitransparent   Silver-Oxygen-Cesium 

Minimum area   1.2 in2 (7.7 cm2) 

~ Minimum diameter   1.24 in 13.1 cm) 

Window  Lime Gless (Corninga No.0080) or equivalent 
Shape   Plano-Plano 

Index of refraction at 5893 angstroms   1.512 
Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Circular-Cage, Electrostatic-Focus Type 
Direct Interelectrode Capacitances IApprox.l: 

Anode to dynode No.10   4 pF 

Anode to all other electrodes   7 pF 
Maximum Overall Length   4.57 in 111.6 cm) 

Seated Length   3.88 in +_ 0.19 in 19.8 + 0.48 cm) 

Maximum Diameter   1.56 in 

Bulb  T12 
^Base Small-Shell Duodecal 12•Pin (JEDEC 612-431, 

Non-hygroscopic 

Socket   Ebyb No.9058, or equivalent 

Magnetic Shield   Millenc No.80802C, or equivalent 
Operating Position   Any 
Weight IApprox.)   2.2 oz 160 gl 

~'°MAXIMUM RATINGS, Absolute-Maximum Va/ues 

DC Supply Voltage: 

Between anode and cathode  1500 max. V 

Between anode and dynode No.10  250 max. V 

Between consecutive dynodes  200 max. V 

Between dynode No.1 and cathode  400 max. V 

Average Anode Currents  10 max. µA 
Ambient Temperaturef 75 max. oC 

LJ U~~ 
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Components 
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7102 
iCHARACTERISTICS RANGE VALUES 

Under conditions with supply voltage IEI across voltage divider 
providing 1/6of E between cathode and dynode No.i; 1/12 of E for 
each succeeding dynode stage; and 1/12 of E between dynode No.10 
and anode. 

With E = 1250 volts (Except as noted) 
Min. Typical Max. 

Anode Sensitivity: 

Radiantg at 8000 
angstroms   — 6.6x102 — A/W ~ 
Luminoush (2870°  K) 1 7 30 A/Im 

Cathode Sensitivity: 

Radiantl at 8000 
angstroms   — 2.8x10"3 — A/W 

Luminousk (2870°KI 1x10"5 
3x10"5 

— A/Im 
Current with infrared '~ 
light sourcem (2870°  K 
+ C.S. No.7-56)   1.2x10"8 

4x10"8 
— A 

Quantum Efficiency 
at 7800 angstroms   — 0.43 — 

Current Amplification   — 2.3x105 —

Anode Dark Currentn   — 1.9x10"6 6x10
-6 

A 

Equivalent Anode Dark 4.8x10"7 1.5x10
-6 

Im 
Current Inputn   — 5.1x10-9p 1.6x10"8p W 

— 1.5x10-10 — Im 
Equivalent Noise Input4 _ 1,6x10"12r _ W 

Anode-Pulse Rise Times
at 1500 V   — 2.2x10

-g 
— s 

Electron Transit Timet . . 
at 1500 V  2.8 x 10"8 

— s 
a Made by Corning Glass Works, Corning, NY 14830. ~s 
b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 
c 

e 

f 

Made by James Millen Manufacturing Company, 150 Exchange 
Street, Malden, MA 02148. 
Averaged over any interval of 30 seconds maximum. When sta-
bility of operation is important, the use of an average anode cur-
rent well below the maximum rated value of 10 microamperes is 
recommended. This maximum rating should never be exceeded 
because operation at higher average output currents may cause a 
permanent decrease in infrared sensitivity and a consequent de-
crease in the tube life. 
Tube operation at room temperature or below is recommended. 

~ Indicates a change or addition. 
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n 
m 

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 94 lumens per watt. 

Under the following conditions: The light source is a tungsten-
filament lamp having s lime-glass envelope. It is operated at a 
color temperature of 2870°  K and a light input of 10 micro-
lumens is used. 

This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 94 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having s lime-glass envelope. It is operated at a 

color temperature of 28700 K. The value of light flux is 0.01 

lumen and 250 volts are applied between cathode and all other 
electrodes connected as anode. 

Under the following conditions: Light incident on the cathode 
is transmitted through an infrared filter (C.S. No.7-56, manu-
factured by Corning Glass Works, Corning, NY 148301 from a 
tungsten-filament lamp operated at a color temperature of 
28700 K. The value of light flux incident on the filter is 0.01 
lumen, and 250 volts are applied between cathode and all other 
electrodes connected as anode. 

n At a tube temperature of 22°  C. With supply voltage adjusted to 

give a luminous sensitivity of 4 amperes per lumen. Dark cur-

rent caused by thermionic emission may be reduced by use of a 
refrigerant. 

At 8000 angstroms. These values are calculated from the EADCI 
values in lumens using a conversion factor of 94 lumens per watt. 

Under the following conditions: Tube temperature 22°  C, ex-
ternal shield connected to cathode, bandwidth 1 Hz, tungsten-

light source at a color temperature of 2870°  K interrupted at a 
low audio frequency to produce incident radiation pulses alter-

nating between zero and the value stated. The "on" period of 

the pulse is equal to the "off" period. 

At 8000 angstroms. This value is calculated from the ENI value 
in lumens using a conversion factor of 94 lumens per watt. 

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 condi-

.sti [ions with the incident light fully illuminating the photocathode. 

` The electron transit time is the time interval 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 anode terminal 

P 

~q 

s 
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7102 
reaches peak amplitude. The transit time is measured under 

conditions with the incident light fully illuminating the photo-

cathode. 

TERMINAL CONNECTIONS 

The base pins of the 7102 fit a duodecal 12-contact socket, 
such as Eby No.9058, or equivalent. The basing arrange-
ment is such that the voltage between anode pin and ad-
jacent pins is not more than twice the voltage per stage. 
As a result, external leakage between anode pin and ad-
jacent pins is kept low. 

ANODE CURRENT 

The operating stability of the 7102 is dependent on the 
magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 10 
microamperes is recommended when stability of operation 
is important. This maximum rating should never be ex-
ceeded because operation at higher average output currents 
may cause a permanent decrease in infrared sensitivity and 
a consequent decrease in the tube life. 

SHIELDING 

Electrostatic and/or magnetic shielding of the 7102 may 
be necessary. 

SCHEMATIC ARRANGEMENT OF STRUCTUP,E 

INTERNAL CONDUCTIVE 
COATING 

z 

ACCELERATING 
ELECTRODE 

GRILL 

SEMI- i 
TRANSPARENT 
PHOTOCATHODE 

INCIDENT 
RADIATION 

I-IO~DVNODES 
I I ANODE 92C9 -946IR1 

`~„ 

~/ 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

I~ 

~~ 
t 

R 

R 

R 

R a

+O 
TO R 7 

REGULATED 
DC POWER 
SUPPLY R6 

ISEE NOTE I) 
_Q 

DYNODE No.10 

DYNODE No.9 

DYNODE No.a 

DYNODE No.7 

DYNODE No.6 

DYNODE No. S 

DYNODE No 4 

DYNODE No.3 

DYNODE No.2 

DYNODE No l 

PHOTOCATHODE 

2 

LOAD 
CONNEOCTiON 

ANODE 

PHOTO-
MULTIPLIER 

9205-i2a8iRl 

C1 : 0.02 µF, 20%, 500 volts (dc workingl, ceramic disc 
C2: 0.01 µF, 20%, 500 volts (dc workingl, ceramic disc 
R1: 910,000 ohms, 2 watts 

~R 2 through R11 ~ 470,000 ohms, 1 watt 

Note 1: Adjustable between approximately 500 and 1500 volts dc. 

Note 2: Capacitors C1 and C2 should be connected at tube socket 
for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of applica 
/"~.tion and output signal desired. 

Electronic 
Components 

DATA 3 
> >-ss 



7102 
TERMINAL DIAGRAM (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 
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 

DIMENSIONAL OUTLINE 
D 
C 

1

B 

p DYIO 

DIRECTION OF RADIATION 
INTO END OF BULB 

12AE 

—FACEPLATE 
(SEE NOTE) 

—PHOTOCATHODE 

T 12 BULB 

BASE 
JE~EC No Bit -43 

9205-~'?~R6 

Note: Deviation from flatness will not exceed 0.010" from peak to 
valley. 
CL of bulb will not deviate more than 20 in any direction from the 
perpendicular erected at the center of bottom of the base. 

Dimensions Inches mm 

A 

8 

C 

D 

4.57 max. 

3.88+0.19 

1.24 min. dia. 

1.56 max. dia. 

116.1 max. 

98.5+4.8 

31.4 min. dia. 

39.6 max. dia. 

~~'. 

~~U u 
Electronic 
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7102 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No. I-TO-CATHODE VOLTS=I/6 E 
EACH SUCCEEDING. DYNODE-STAGE VOLTS = 1/12 E 
ANODE-TO-DYNODE No. 10 VOLTS = 1/12 E 
PHOTOCATHODE IS FULLY ILLUM NATED 
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SUPPLY VOLTS IE)BETWEEN 4NODE AND CATHODE 
92CS-12475 

SPECTRALCHARACTERISTICOF RADIATION FROM 2870°iK 
LIGHT SOURCE AFTER PASSING THROUGH INFRARED 
FILTER (CORNING C.S. N0.7-56) 
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7102 
EQUIVALENT NOISE-INPUT CHARACTERISTICS 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT 

MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE A%I S. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN ANO BASE KEY TOWARD 

VOL~S PERVSTAGE = 100 
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7102 
TYPICAL ANODE CHARACTERISTICS 

9 
1 

DYNODE - No.l -TO -CATHODE VOLTS = 208 
EACH SUCCEEDING-DYNODE-STAGE VOLTS=104 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP 

OPERATED AT COLOR TEMPERATURE OF 
2870• K. 
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7102 

SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOLTS =I/6E 
EACH SUCCEEDING DYNODE -STAGE VOLTS= I/12 
ANODE-70-DYNODE No. 10 VOLTS • I/12 E 

_
 

_
 

S
E

N
S

IT
IV

IT
Y

—
A

M
P

E
R

E
S

/L
U

M
E

N
 (

C
O

LO
R

 T
E

M
P

E
R

A
T

U
R

E
 2

8
7
0
• 

K
) 

a
 

m
 m

o
 

a 
m

 m
~

 
P

 
m

 m
—

 
o
 

m
 m

~
 

P
 

m
 
m

~
 

A
 

m
 m

 0
 

N
 

A
 

m
 
m

 O
 

N
 

A
 

m
 m

O
 

N
 

A
 

m
 

R
E

N
T

 A
M

P
L
IF

IC
A

T
IO

N
 

~; 

/~ 

~, 

~~ 
2y

J i  ~~o ~—

}\~~ ~GP
~P `~` I/ 

O
 

N
 

P
 

m
, 

m
Q

 
A

 
m

 
m

O
 

N
 

N
 

w
 

C
U
R
 

rt P~Q ~~ 

v
Q~̀P, 

,,` 
0~~\

{ 
I 

,~~ 

.r ~ 
~ ~' 

i 
/~ v-~-

h~~,y~ 

- 
I 

-- 

~~Q~`P 
q~~ 

~~ 

J~ 

~~ 
~  

~~ 

~~

500 6 7 8 9 1000 ~ 2 3 a 1500 

SUPPLY VOLTS IE)BETWEEN ANODE AND CATHODE 

92CM-12477R; 

U U~JU lJ 
Electronic 
Components 

DATA 5 



7102 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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~~ o~ 
TYPICAL EADCI AND ANODE DARK 
CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No.I-TO-CATHODE VOLTS • I/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS=I/12 E 
ANODE-TO -DY NODE No.lO VOLTS • I/12 E 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870°K. 
TUBE TEMPERATURE 22°C. 
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7117 
Photomultiplier Tube 

.~ 

/~ 

9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For DC-Operated Control Applications Such 

as Automobile-Headlight Control 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode, Opaque  Cs-Sb --

Minimum projected lengths 0  93 in 
Minimum projected widths 0  31 in 

Window  Lime Glass, (Corningb No. 0080), or equivalent ~-
Dynode Material  Cs-Sb + 
Direct Interelectrode Capacitances (Approx.) 

Anode to dynode No.9   4.2 pF 
Anode to al l other electrodes  5.5 pF 

Maximum Overall Length 3  12 in 
Maximum Seated length 2  69 in 
Length   1.56 t 0.09 in 

From base seat to center of useful cathode area 
Maximum Diameter 1 31 in 
Operating Position   Any 
Weight (Approx.)   1.6 oz 
Envelope   JEDEC T9 
Base .Small-Shell Neosubmagnal I I-Pin (JEDEC No Bl l-104), 

Non-hygroscopic 
Socket   Amphenolc No.78SI IT, or equivalent 
Magnetic Shield  Mi llend No.808018, or equivalent 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode  1250 V 
Between dynode No.9 and anode  250 V 
Between consecutive dynodes  250 V ~-
Between dynode No.l and cathode  250 V + 

,.~'~. Average Anode Currente   0. 1 mA 
Ambient Temperature  75 °C 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 - Dynode No.1 Dy6
Pin 2 -Dynode No.2 Drsw ~ w DYT 
Pin 3 - Dynode No.3 

DYa Dye Pin 4 —Dynode No.4 A~~~~A 
Pin 5 -Dynode No.S 
Pi n 6 -Dynode No.6 
Pln 7 -Dynode No.7 Dr3~~~G~~ Dre 
Pin 8 -Dynode No.B __ 
Pi n 9 - Dynode No.9 Dry 

0 
~ ~p 

P i n 10 -Anode Dye ~ F( 
Pi n 11— Photocathode DIRECTION OF RADIATION 

I IK 

+ Indicates a change. 

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

DATA I 
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7117 

CHARACTERISTICS RANGE VALUES 
Under conditions with do supply voltage (E) across a voltage 
divider providing I/10 of E between cathode and dynode No. l; 
I/10 of E for each succeeding dynode stage; and I/10 of E be—
tween dynode No.9 and anode. 

With E = 1000 V (except as noted) 
Min Typ Max 

Sensitivity 
-~ Radiant, at 4000 angstroms. - 3.4x104 A/W 

Luminous, at 0 c/s   - 34 A/Im 
Electrode Dark Current 

At 25°C 
At anode  - I x 10-7 A 
At any other electrode. 7.5x10-7 A 

With E = Adjustable do voltage 

Min Typ Max 
Anode-to-Cathode Voltageg   630 900 1 100 V 

DC values 

a On plane perpendicular co the ind"caced dir ec ci on of incident light and 
p essrng through the major axis of the tube. 

6 Made by Corning Glass Works, Corning, New York. 

o Mede by Amphenol Electronics Carporacion, 1830 South Sbth Avenue, Chicago 
54, Illinois. 

d Made 6y James Millen Manufec to ring Company, 150 Ezch ange Street, Malden 
48, Massachu sec cs. 

e Averaged over any interval of 30 seconds max' 

f Und r the following ondi ci on s: The light s rcu s a cungsc en-filament 
1 h v'ng lim -glas envel P It i pe~aced at olor cam perecu re 
o fm 2870°K and a light input of 10 m rolumens is sedc 

9 Under the followi ng conditions: Li ghc incident on the cathode is crans-
icted ch rou ah filter (Cor ni ag C.S. No. 3-67, Glass Code No.3482—Manu-
feccured by the Corning Glass Works, Corning, New York) from a cungscen-
filamenc lamp ope ra cad c a color campp ra cure of 2870° K. The value f 
light flux 'nctdenc on the filter is 10 olum n Supply vol cage (E) 
ns adj usced co give an anode current of SOrmtc roamperes. 

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 71 17 

In dicaces a change. 

~~ 

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



7117 

RECOMMENDED VOLTAGE—DIVIDER NETWORK FOR USE 
WITH TYPE 71 17 IN HEADLIGHT—CONTROL SERVICE 

Dc 
POWER 
SUPPLY 

-1000 V 

o ANODE 
TYPE 

7117 

92C5-9572 

R1 R2 R3 R4 RS 
A6 R7 R8 R9 R10: 1 megohm, 1/2 watt 

A11: 2 megohms, 1/2 watt 

R12: 5. 1 megohms, 1/2 watt 

R13 R14 R15 A16 
R17 R18 R19 A20: 8.2 megohms, 1/2 watt 

R21: 820,000 ohms, 1/2 watt 

Information (urniahed by RCA is believed to be a rate end r -
liable. However, no responsibility is esaumed by RCA for its use; 

or for any in[ringemen[s o[ petenta o other rights o[ third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 
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7117 

Sensitivity Characteristics 

SUPPLY 
fETWEEN 
CEEDMI6 
AA10 

VOLTAGE (E) ACROSS VOLTAGE DMDEl1 RlWIDINO I/p OF E 
CATHODE AND DYNODE No. t; I/10 OF E FOR EACH fUC—

DYNODE STAGE; AND I/p OF E fETWEEN DYNODE No. f 
ANODE. 

S
E

N
S

IT
IV

IT
Y

—
A

M
P

E
R

E
S

/L
U

M
E

N
 (C

O
IA

R
 T

E
M

P
E

R
A

TU
R

E
 2

8
7
0
'N

l 
25

 

~
 

P
 

• 
- 

M
 

ǅ 
P

 
• 

a 
• 

A
 

O
 ~

 
ǅ 

P
 

• 
$~

 
ǅ 

P
 

• 

P+~ 
_ ~ 

~J~ 
Pv 

~~~ 

SOO 
7 B 9 

1000 
ANODE —TO—CATHODE SUPPLY VOLTS (E~ 

92CM—M01! 

IS00 

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



7200 
MULTIPLIER PHOTOTUBE 
9-STAGE TYPE HAVING 5-19 RESPONSE 

For detection and measurement of ultraviolet radiation 

DATA 

General: 

Spectral Response  S-19 
Wavelength of Maximum Response   3300 ± 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 µµf 

Maximum Overall Length 5  69" 
Maximum Seated Length 5  12" 
Length from Base Seat to Center of 

Useful Cathode Area 
Maximum Diameter 
Weight (Approx.)  
Operating Position  
Bul b  
Socket 
Base  

0  94" 

3  94" ± 0.09" 
1  31" 
1.8 oz 

Any 
Fused—Sil ica Section with Graded Seal 

Amphenol Part No.78RS-11T, or equivalent 
Small—Shell Submagnal 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 —Dynode No.6 DIRECTION OF LIGHT 

Maximum Ratings, Absolute Values: 

SUPPLY 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 —Dynode No.7 
Pi n 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 to +75 °C 

7—~ ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, NARRISON, NEW 1E ASFY 



7200 
MULTIPLIER PHOTOTUBE 

Characteristics: 

linderconditions with do supply voltage fE) across a voltage 

divid-er providing 1/10 of E between cathode and dynode No.l; 

I/10 of E for each succeeding dynode stage; and I/10 of E 

between dynode No.9 and anode 

With E.=i000 volts do (except as notedl 

Nin. yedian Nax. 

Sensitivity: 

Radiant, at 

3300 angstroms. — 65000 — µalµw 

Cathode radiant, at 
3300 angstroms. — 0.065 — /lalµw 

Luminous:# 
At 0 cps. 15 40 300 amp/lumen 

Cathode l urni nousl 20 40 — ~1a/lumen 
Current Ampl ification — 1000000 —
Equivalent Anode—Dark—

Current Input~O — 2 x 10-10 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 10-1~ — watt 

~ On plane perpendicular to the indicated direction of incident light. 

` Averaged over any interval of g0 seconds maz imum. 

# For conditions where the l ight source is a tungsten—filament lamp 
operated at acolor temperature of 28700 K. A light input of SO micro—
lumens is used. The load resistor has a value of 0.01 megohm. 

For. conditions the same as shown under (#) except that the value of 
l ic7ht flux is 0.01 lumen and 100 volts a re applied between cathode and 
alt of per electrodes connec tea togetner a a ode. 

~ Supply voltage (E) adjusted to give a luminous sensitivity of 20: ampe res 
per lumen. Dark current caused by the rmionic emission and ion feed—
back may De reduced by the use oP a refrigerant. 

° For maximum signal—to—noise ratio, operation with a supply voltage 
(E) Del ow 1000 volts is recommended. 

~ Under the following conditions: Supply voltage (E) is 1000 volts, 
external shield operated at —1000 volts with respect to anode, 25° C 
t ube tempe rature, ac—ampl ifier Dandw idth of 1 cYc le per sec orld, tungsten 
l ight source at color temperature of 2970° 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 LAro ugh a Pilter 
which passes only the fundamental frequency of the pulses. 

t Determined under the same conditions as shown under ('A}.except that 
use is made of monochromatic source having radiation of 2537 angstroms. 

7-58 et.ecrrtonl ruse wvaioN TENTATIVE DATA 1 
RAOIO CORIORATION OF AME RIU, MA![ISON, NEW IE RSEY 



7200 
MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The use of an average anode current wel l below the maximum 
rated value of 0.5 mi l l iampere is recommended when stabi l ity 
of operation is important. 

Electrostatic and/or magnetic shielding of the 7200 may 
be necessary. 

SPfCTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-19 Response 
is shown at the front of this Section 

PHOTOCATHODE — 

SMALL-SHELL 
SUBMAGNAL 

II -PIN BASE 
JE TEC N~ 811-88 

DIRECTION OF
LIGHT 

DIA. 

/ PIN N31 

O ~„ O ~PHOTOCAT RODE 
_ ~Z. _ ~ SEE DETAIL A~ 

O ~~ O 
O O 

92CS - 9581 

7-58 ELEfTRON TUBE DIVISION TENTATIVE GATA 2 
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7200 

MULTIPLIER PHOTOTUBE 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DETAIL A 

DIRECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST 

COLLECTION 

92CS-8674RI 

NOTE I: CENTER LINE OF BULB WI IL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PER PENDICUtAR ERECTED AT 
CENTER OF BOTTOM OF BASE. 

NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS I AND I I AND THE PLANE OFTHE GRILL WILL 
NOT EXCEED 6°. 

7-58 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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AVERAGE ANODE CHARACTERISTICS 
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VOLTS ~ STAGE = 100 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A DOLOR TEMPERATURE OF 2870` K. 
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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 I/IOOF E PER STAGE. 

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

DASHED PORTION IND CATES INSTABILITY, 
TUBE TEMPERATURE = 25" C 
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LUMINOUS SENSITIVITY-AMPERES~LUMEN 
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7262A 
Vidicon 

Short, Sturdy, 1-Inch Diameter Type 

Magnetic Focus Magnetic Deflection 
Low Heater Power — 0.6 watt 1000 TV Line Resolution 
For Compact, Low -Power Transistorized TV Cameras 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3.10% V 
Current at 6.3 volts  0.095 A 

Direct Interelectrode Capacitance:°

Tazget to all other electrodes   4.6 pF 

Spectral Response  See Typical Spectral Sensitivity 

Photoconductive Layer: Characteristic 

Maximum useful diagonal of 
rectangular image (4 x 3 as-
pect ratio) 0.62 inch 

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 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. 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Overall Length  5.12" ± 0.06" 

Greatest Diameter  1.125" ± 0.010" 

Bulb  TS 

Bases   Small-Button Ditetrar 8-Pin, (JEDEC No.EB-11) 

Socket   Cinch b No.54A18088, or equivalent 
Focusing Coil-Deflecting 

Yoke-Alignment Coil 
Assembly   Cleveland Electronics~d No. 

VYFA-355-1, or equivalent 

Operating Position   Any 
Weight(Approx.)   2 oz. 

ABSOLUTE MAXIMUM RATINGS 
For scanned area o(1/2" x 3/8" 

Grid-No.3 &Grid-No. 4 Voltage   1000 max. volts 

Grid-No. 2 Voltage   1000 max. volts 

Grid-No. 1 Voltage: 

Negative bias value  300 max. volts 
Positive bias value  0 max. volts 

~~u LJ 
Electronic 
Components 
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7262A 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  125 max. volts 

Heater positive with 
respect to cathode  10 max. volts 

Target Voltage  100 max. volts 

Dark Current   0.25 max. µA 

Peak Target Currentf  0.55 max. µA 

Faceplate: 

Illumination9   5000 max. fc 
Temperature  71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 
For scanned area of 1/2" Low- High-
x 3/8" —Faceplate tem- Voltage Voltage 
perature of 30° to 35° C Operation Operation 
Grid-No.4 (Decelerator) & 

Grid-No.3 (Beam-Focus 
Electrode) Voltage   250 to 300h 750 volts 

Grid-No.2 (Accelerator) 
Voltage  300 300 volts 

Grid-No.l Voltage for 
Picture Cutoff s   -45 to -100 -45 to -100 volts 

Average"Gamma" of 
Transfer Characteristic 
for Signal-0utput Current 
between 0.02µA and 
0.2µA   0.65 0.65 

Visual Equivalent Signal-
to-Noise Ratio(Approx.)k. 300:1 300:1 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second After 
Illumination is Removed:" 

Maximum value  28 28 % 
Typical value  23 23 

V 

V 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.l  75 75 volts 
When applied to cathode_  20 20 volts 

Limiting Resolution: 
At center of picture—

Typical value  750 900 TV lines 

Amplitude Response to a 400 
TV Line Square-Wave Teat ~,l 
Pattern at Center of 
Picture  30 45 % 

~~U LJ 
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7262A 

Field Strength at Center of 
Focusing Coil^  40 60 gauss 

~ Peak Deflecting-Coil Current: 
Horizontal  340 520 mA 
Vertical   20 32 mA 

Field Strength of 
Adjustable Alignment 
Coil   0 to 4 0 to 4 gauss 

,,~ High-Sensitivity Operation-
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)  0.1 fc 

Target Voltage P' 4  30 to 60 volts 

Dark Current r  0.10 µA 

Signal-Output Current:s
Typical  0.11 µ A 

Average-Sensitiuity Operation-
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)  . . . . . 1.0 fc 

Target Voltage p' 4  20 to 40 volts 

Dark Currentr   0.02 µA 

Signal-Output Current s
Typical  0.2 u A 

High Light Level Operation-
10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)  10 fc 

Target Voltage P' 4  10 to 22 volts 

Dark Currentr 0  005 µA 

Signal-Output Current:°
'~ Typical  0.3 µA 

° This capacitance, which effectively is the output impedance, 
is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the 
output impedance is in the order of 100 megohms. 

E'Made by Cinch Manufacturing Corporation, 1026 S. Homan 
Ave., Chicago 24, Illinois. 

°Made by Cleveland Electronics, Inc., 2000 Highland Road, 
Twinsburg, Ohio. Components are also available from com-
panies such as Syntronic Instruments, Inc., 100 Industrial 
Road, Addison, Illinois and Celco~onstantine Engineering 
Laboratories Co., 70 Constantine Drive, Mahwah, New Jersey. 

dThese components are chosen to provide tube operation with 
minimum beam-landing error. 
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7262A 

f Video amplifiers must be designed properly to handle tazget 
currents of this magnitude to avoid amplifier overload or 

picture distortion. 

9For conditions where "white light" is uniformly diffused 
over entire tube face. 

hDefinition, focus uniformity, and picture quality decrease 
with decreasing grid-No. 4 and grid-No. 3 voltage. In gen-
eral, grid No. 4 and grid No. 3 should be operated above 250 
volts. 

With no blanking voltage on grid No. 1. 

kMeasured with high-gain, low-noise, cascode-input-type am-
plifier having bandwidth of5MHzandapeak signal-output cur-
rent 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 as the ratio of the 
highlight video-signal current to rms noise current, multi-
plied by a factor of 3. 

"'For initial signal-output current of 0.3 microampere and a 
dark current of 0.025 microampere. 

"The polarity of the focusing coil should be such that anorth-
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. 

pThe target voltage for each 7262A must be adjusted to that 
value which gives the desired operating signal current. 

4Indicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally encount-
ered. 

r The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in scan-
ningvelocity produces ablack-level error in direct proportion 
to the change in scanning velocity. 

SDefined as the component of the highlight target current after 
the dark-current component has been subtracted. 

OPERATING CONSIDERATIONS 

When operated at maximum voltage, the 7262A has a 
typical center resolution of 1000 TV lines and a typical 
corner resolution of 600 TV lines. At low operating vol-
tage with minimum deflection and focus power employed, 
its center resolution will ordinarily be in excess of 650 
TV lines and 350 TV lines in the corner. 

~~U LJ 
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7262A 

BASING DIAGRAM (Bottom View) 

FLANGE 
TARGET 

IC GZ 

.r 

IC 

GI 

SHORT 
PIN 
IC 

G3 
G4 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

8HM 

Pin 1: Heater 

Pin 2: Grid No. I 

Pin 3: Internal Connection — Do Not Use 

Pin 4: Internal Connection — Do Not Use 

Pin 5: Grid No. 2 
Pin 6: Grids No. 3 and No. 4 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: Internal Connection —Make No Connection 

Spurious Signal Test 

Fig. l 
92L5-1064 
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7262A 

This test is performed using a uniformly diffused white 
test pattern that is separated into two zones as shown in 
Fig.1. The7262A is operated under the conditions sped- _ 
fied under Typical Operation and Performance Data with 
the lens adjusted to provide a target current of 0.3 micro- 
ampere. The tubes are adjusted to provide maximum pic-
ture resolution. Spurious signals are evaluated 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 1. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist fa white spots 
and 2:1 for black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast ratio of 
1.5:1 to constitute a reject item . 

Table 1 
For scanned area of 1/2" x 3/S" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

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 

Minimum sepazation between any 2 spots greater than 1 
raster line is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration ,_„ 
causes a smudged appearance. 
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7262A 

DIMENSIONAL OUTLINE 

,~1 

I 
1.125 .835 
Y.010 !.035 
DIA. 

5. 2 
3.06 

FACEPLATE 
r 050 (NOTE 2) 
+ ~ 

.125 

MASHED PORTION 
OF FACE 
(NOTE 1) 

METAL 
TARGET 
FLANGE 

1.020 x'030 
- .035 

DIA. 

DIMENSIONS IN INCHES 

BASE 
JEDEC NuEE-11 

92C5-9765R2 

~"~ Note 1: Straight sides of masked portions aze parallel to the 

plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No. ?056 having a thick-

ness of 0.094" ~ 0.012". 

.~—. 

~~~ 

Electronic DATA 4 
1-68 Components 



7262A 

COMPONENT LOCATIONS 

I I K 
2 / FOCUSING COIL 

SEE NOTE 

Kxxxxxxxxxxi 

~{~— 2 2
3 
IB II 
  3 I6 

 a l 
 a 

LIGNMENT 
COIL 

f 

HORIZONTAL AND 
VERTICAL DEFLECTING 
COILS 

DIMENSIONS IN INCHES 

92L5-1760 

NOTE: CROSS-HATCHING INDICATES WOUND PORTION 
OF FOCUSING COIL• 

Recommended Location and Length of Deflecting, 
Focusing, and Alignment Components to 

obtain Minimum Beam-Landing Error. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= /2° z 3/8" 
FACEPLATE TEMPERATURE i0° C APPROX. 
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7262A 

LIGHT TRANSFER CHARACTERISTICS 

~t 

/1 

.~\ 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER•I/2°x 3/8~ 
FACEPLATE TEMPERATURE•30°C APPROX. 
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7262A 

TYPICAL PERSISTENCE CHARACTERISTIC 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.3 
' SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/Z'x 3/e' 
FACEPLATE TEMPERATURE=30• C APPROX. 
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7262A 

UNCOMPENSATED HORIZONTAL SQUARE WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES=0.35 
DARK CURRENT (MICROAMPERES)=0.02 
TEST PAT TERN: TRANSPARENT SQUARE-

WAVE RESOLUTION WEDGE. 
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7262A 

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/2"x3/9"•0.02 

DARK CURRENT (MICROAMPERES)•0.02 
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7263A 
Vidicon 

r ~ 

Short, Ruggedized, 1-Inch Diameter Type 
Magnetic Focus Magnetic Deflection 
Low-Power 0.6 W Heater 1000 TV Line Resolution 

For Compact, Low-Power Transistorized TV Cam-
eras Where Severe Shock and Vibration Conditions 
Exist 

The 7263A is the same as the 7262A except for the 
following: 

SPECIAL PERFORMANCE DATA 
In connection with the following tests, sample 

7263A's will maintain resolution as determined with a 
RETMA Resolution Chart, or equivalent, and will faith-
fully reproduce all resolution wedges and grey scales of 
the chart. 
Vibration Tests These tests are performed under condi-

tions for Average-Sensitivity Operation on a sample 
lot of tubes from each production run. Tubes and their 
associated components§ are vibrated on apparatus 
providing dynamic conditions similar to those de-
scribed in MIL-E-5272Bt,, par.4.7.1, 
Resonance. Tubes and associated components§ are 
vibrated (per the method ofMIL-E~272Bt , par.4.7.1. ll
for 1 hour at +25°  C, for 15 minutes at 0°  C, and for 
15 minutes at +55°  C. 
Cycling. Tubes and associated components§ are vi-
brated (per the method of MIL-E-5272B~, par.4.7.1.2 
pertaining to specimen withoutvibration isolators) for 
1 hour at +25°  C, for 15 minutes at 0°  C, and for 15 
minutes at +55° C. 

Temperature-Pressure (Altitude) Tests. Tubes and asso-
ciated components§ aze subjected (per the method of 
MIL-E-5400* par.3.2.20, 3.2.20.1, and 3.2.20.1.1) to 
the separate and combined effects of vazying tem-
perature0°  to +55° C and varying barometric pressure 
30" to 3.4" of mercury. The pressures correspond to 
sea level and to an altitude of 50,000 feet,respec-
tively. 
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7263A 
Shoek Tests. These tests azeperformed with no voltages 

applied on a sample lot of tubes from each pro- 
duction run. Tubes are subjected in these tests (per 
MIL-E-5400*, paz.3.2.21.2.1) to 18 impact shocks of 
15g consisting of 3 shocks in opposite directions 
along each of three mutually perpendicular axes of the 
tube. Each shock impulse has a duration of 11 t 1 
milliseconds with a maximum impact acceleration oc-
curring at approximately 5.5 milliseconds. Tube 
mounting accessories assure the rigidfastening of the 
tube to the shock test apparatus. 

Temperature-Humidity Tests. These tests are performed 
with no voltages applied to the 7263A. The 7263A is 
subjected (per the method of MIL-E-5400*, par. 
3 .2.20.2B) to relative humidities up to and including 
95 per cent at temperatures up to and including +50° C. 

§ Tube socket such as Cinch No.54A18088 and RCA 
Assembly No.200SDU501, or equivalent, which con-
sists of the deflecting coils, focusing coil, alignment 
coil, shield, and target connector. 

~ 5 June 1957, Procedure 1 of Military Specification. 
* 1 January 1956. 

TYPICAL COMPONENT ASSEMBLY FOR TUBE OPER-
ATION UNDER SEVERE ENVIRONMENTAL CONDITIONS 

HIGH-PERMEABILITY ALIGNMENT 
METAL SHIELD COIL G(i1D N>t1 

TARGET HORIZONTAL L GRID NQ2 
GRID N>:a VERTICAL CATHODE 

DEFLECTING COILS 

-I~ . .._ _.____-__ 

TARGET POTTING 
GRID N€t3 CONNECTOR PLASTIC 

PLASTIC FOCUSING 
RETAINING COIL 
BUSHING 

METAL 
RETAINING 

RING 

METAL 
NIPPLE 

PLASTIC 
BUSNING 

SOCKET 

CABLED-
LEADS 
FROM 

SOCKET 

PLASTIC SOCKET 
' CLAMP--
TIGHTENING 

ACTION CLAMPS 
SOCKET ONTO 
VID ICON BASE 

92C5-9B86 
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7264 
MULTIPLIER PHOTOTUBE 

14-STAGE, HEAD-ON, SPHERICAL-FACEPLATE TYPE WITH 1.68"-DIA., 
SPHERICAL; SEMITRANSPARENT PHOTOCATHODE AND 5-•-I I RESPONSE 

VERY SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Response  5-11 
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 µµf 
Anode to all other electrodes. 5.5 µµf 
Dynode No.i4 to all other 
electrodes   T.5 µµf 

Maximum Overall Length   7.5" 
Seated Length 6  69" t 0.19" 
Maximum Diameter 2  38" 
Operating Position  Any 
Weight (Approx.)   8 oz 
Bulb  T16 
Socket Alden No.220FT with 20 contacts, or equivalent 
Base  Small-Shell Bidecal 20-Pin (JETEC No.B20-102) 

Basing Designation for BOTTOM VIEW  20D 

Pin i - No Connec-
tion 

Pi n 2 - Dynode No.1 
Pin 3 -Dynode No.3 
P i n 4- Dynode No. 5 
Pin 5 - Dynode.No.7 
Pin 6 - Dynode No.9 
Pin 7 -Dynode No.il 
Pin 8 - Dynode No.13 
Pin 9 -Grid No.2 

(Accelerating 
Electrode) 

Pin 10 -Anode 
Pin 11 - Dynode Na.14 
Pin 12 - Dynode No. 12 
Pin 13 -Dynode No. 10 

INTO END OF BULB 

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 
Electrode) 

Pin 20 - Photocathode 
Metal Collar -No 

Connect-ion 
(If used, 
connect 
only to 
photo-
cathode) 
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7264 
MULTIPLIER PHOTOTUBE 

VERY-LOW-LIGNT-LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

With svygly voltage fEl across voltage divider pro-
viding electrode voltages shown in Table I—Coluwn A 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  2400 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No. 14 
AND ANODE (DC)  400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES 1DC)  500 max. volts 

SUPPLY VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No. 13 (DC) 1500 max. volts 

DYNODE-No.1 SUPPLY VOLTAGE (DC) 400 max. volts 
FOCUSING-ELECTRODE SUPPLY VOLTAGE (DC). 400 max. volts 
AVERAGE ANODE CURRENT  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

With E =2000 volts (except as noted) and focusing-electrode 
as weiC. as accelerating-elect rpde voltage adjusted 

to give maximum gain 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms   - 0.7 - amp/µw 

Cathode radiant, 
at 4400 angstroms - 0.056 l.Ja llcw 

Luminous: 
At 0 cps  120 875 4500 amp/lumen 
With dynode No.14 
as output elec-
trodet  - 612 - amp/lumen 

Cathode luminous: 
With tungsten l ight 
source•   50 70 µa/lumen 

With blue l ight 
source'' 0_05 - - µa 

Current Ampl itication- . - 12.5 x 106 - 
Equivalent Anode-Dark-
Current Input'" - 5 x 10-10 2 x 10

-g 
lumen 

Equivalent Noise 
Input:*

At +25° C   - 3.3 x 10-  ~ 2 1.5 x 10-  i ~ 1 omen 
At -50° C - 9 x 10-13 - lumen 

Anode-Pulse Rise.Time°. - 3 - mill i}csec 

~, ~' t. •. ><', ~, ~, ~,*, m: See next page. 
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7264 

MULTIPLIER PHOTOTUBE 

Greatest Delay Between 
Anode Pulses: 
Due to position from which 
electrons are simultaneously 
released within a circle 
centered on tube face and 
having a diameter of-
1.12"  
1.5" 

-Xi n. Xedian Xax. 

- 0.5~ - milliµsec 
- It - milliµsec 

HIGH-OUTPUT-PULSE SERVICE 

With su¢¢ly voltage fE1 across voltage divider ¢ro-
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. 14 
AND 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 (DC1 • 
AVERAGE ANODE CURRENT 
AMBIENT TEMPERATURE  

2800 max. volts 

400 max. volts 

500 max. volts 

1500 max. volts 
400 max. volts 
400 max. volts 
2 max. ma 
75 max. °C 

Characteristics Range Values for Equipment Design: 

With E =2goo volts (exce¢t as noted) and focusing-electrode 
as well as accelerating-electrode voltage adjusted 

to give maximum gain 

Xin. Xedian Xax. 

Sensitivity: 
Radiant, at 
4400 angstroms. - 0.7 - amp/µw 

Cathode radiant, at 
4400 angstroms. - 0.056 - µalFav 

Luminous: 
At 0 cps  - 875 - amp/lumen 
With dynode No. 14 
as output 
electrodet  - 612 - amp/lumen 

Cathode luminous: 
With tungster. 

l ight source• 50 70 - µa/lumen 
With blue light 

source"   0.05 - /ca 

~, #, t~~, ",~, ~', m,*, o, $: See next page. 
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7264 

MULTIPLIER PHOTOTUBE 

Current Ampl ification. . 
Equivalent Anode—Dark—

Current input$® 
Equivalent Noise Input:** 

At +25° C 
At —50° C 

• 

y

M 

I 

• 

.• 

■ 

** 

Min. Median Nax. 

— 12.5 x 106 — 

1.1 x 10—g — 1 umen 

4.6 x 10-1z — lumen 
1.2 x 10— i2 — lumen 

Averaged over any interval of 30 seconds maximum. 

Under the following Conditions: The l ight source is a tungsten—
fiaament lamp operated et a Color temperature of 2870° N. A l ight 
input of 0.1 microlumen Is used. The load real5tof has a value of 
0.01 meg ohm. 

An output current of opposite polarity to that obtained at the anode 
may be provldetl by using dynode xo. Su as the output electrode. with 
this arrangement, the load Is connected in the dynode—Xo. iu circuit 
and the anode serves only as collector. 

Under the following conditions: The l ight source is a tungsten—
filament lamp operated at a color temperature of 28700 K. The value 
of l ight flux is 0.01 lumen and 200 volts are appl ied Det weep cathode 
and all other electrodes connected together as anode. The load re—
sistor has a value of 0.01 meg ohm. 

Under the following conditions: Light incident on the cathode is 
transmitted througna Dlue filter (Co rning, Glass Code Xo. 5113 Polished 
to 1/2 stock thickness) Trom a tungsten—filament lamp operated at a 
Color temperatufe Of 2870° N. The value of l ight flux on the filter 
is 0.01 lumen. The load resistor has a value of 0.01 megohm, and 
200 volts are appl ied between cathode and all other electrodes connect—
ed together as anode. 

For spectral cha raCterlStlC of this source, See Sheet SPECTRAL CHAR—
ACTERISTIC OF 28700 N LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
L IGH7 FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

Me as uretl at a tube temperature of 25° C and with the suDDly voltage 
(E) adj usted to give a luminous sensitivity of 2000 amperes Der lumen. 
Dark current caused Dy thermionic emission may De reduced by the use 
of a refrigerant. 

For maximum signal—to—noise ratio, operation with a supply voltage 
(E) Delow 2000 volts is recommended. 

Under the following conditions: Supply voltage (E) is 2000 volts, 
250—C LuDe temperature, external—shield potential of —2000 volts, 
ac—ampl ifier bandwidth of 1 cycle per second, tungsten l ight source 
oP 2870° K interrupted at a low audio frequency to produce incident 
radiation pulses lte rnating between z and the value st at etl. Tne 
"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 between 10 per cent and 90 per cent of maximum anode—pulse 
height. This anotle—pulse ri se time is determined primarily by transit—
time variations in the multipl ier stages and with an incident—light 
spot approximately lmillimeter In diamet er cente red on the photocathode. 

These values also reD resent 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) Delow 2300 volts is recommendetl. 

Same as (*) except the supply voltage (E) is 2400 volts, and the 
external—Shield potential IS —2400 volt S. 
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MULTIPLIER PHOTOTUBE 

4 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 

COLUMN A COLUMN B 

5.4~ of Supply 
Voltage (E) 

multipl ied by 

2.75% of Supply 
Voltage (E) 

multipl ied by 

Cathode and Focusing 
Electrode 

Cathode and Dynode 
Nd.l 

Dynode No.l 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.B 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 

i 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 
2 
18.5 

4 

2 

1 

1 

1 

1 

1 

1.2 

1.5 

1.9 

2.4 

3 

3.8 

4.8 

6 
4.8 
36.4 

~ FOc using el eDtrotle s connected [o a m or pot entiometer Between eathode 
antl dynode No. 1. FFocusing—electrode voltage is adjusted to give 
maximum gain. 
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MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

Bxposure of the 726q to strong ultraviolet radiation may 
cause an increase in anode dark current. After cessation of 
such irradiation, the dark current drops rapidly. 

The operating stability of the 7264 depends on 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 cal led 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 7264 usual ly recovers a substantial percentage 
of such loss in sensitivity. 

Operation at an average anode current wel l below the 
maximum rated value of 2 mi l l iamperes is recommended when 
stabi l ity is important. When maximum stabi l ity 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 order of 10 megohms. 
If the shield is not so connected, extreme care should be 
observed in providing adequate safeguardsto prevent personnel 
{rom coming in contact with the high potential of the shield. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I I Response 

is shown at the front of this Section 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
tAD10 CORIOtATION OF AME tICA, NAtR150N, NEW IE ISEY 



7264 
MULTIPLIER PHOTOTUBE 

PHOTOCATHODE 

T16 
BULB 

METAL COLLAR 

SMALL-SHELL 
BIDECAL 

20-PIN BASE 
~ETEC NeB20-102 

 zoo't.o6` 
D A, "~ 

1.68 MIN, 
D A, 

5.40 
f, l2" 

6.69"
±,i9 

7.5" 
MAX. 

~_2.38~ MA X.~ 
DIA. ~~~~~~''771111 9205-9689RI 

Of BULB WILL NOT DEVIATE MORE THAN 26

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER Of THE BOTTOM OF THE BASE. 

4 
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72b4 
TYPICAL ANODE CHARACTERISTICS 

VERY-LOW-LIGHT-LEVELR LOW-NOISE, HIGH-GAIN SERVICE 
CATHODE-TO-GRID-N~ I VOLTS = 108 
GRID-N'I-TO-DYNODE-N'I (DYI) VOLTS = 108 

DYI -TO-DY2 \ 
DY2 - TO - DYg 

ETC. TO 
DYE TO-DYI I 

DYII -TO-DYI2 VOLTS = 135 
DY12-TO-DY13 VOLTS=160 

VOLTS=108 DY13-TO-DY14 VOLTS=189 
GRID-N~2 VOLTS ADJUSTED TO 

GIVE MAXIMUM GAIN. 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870' K. 
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7264 
TYPICAL ANODE-DARK-CURRENT CHARACTERIST C 

^VERY-LOW-LIGHT-LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

i~ 

4 

I { I II l I A I Il114! I JI IIII I ! Il 
 LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF " 

THE SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS fOLlOWS: 

"I 

_I 
_ 

_ 

I 

—I.

—~~ 

= 

— 
_ 

_ 

— 

BETWEEN 5.4 / Of E 
MULTIPLIED BY 

 CATHODE 8 GRID Nsl 
GRID N'I 8 DYNODE NCI (DYI) 
DYI 8 DY2 
DY2 8 DYg 
DYg 8 DYq 
DY4 8 DYg 
DYg 8 DY6 
DY6 8 DY7 
DY7 8 DYg 
DYg 8 DYg 
DYg 8 DYIO 
DYIO 8 DYII 
DYII 8 DYI2 
DYI2 8 DYi3 
DYIg 8 DY14 
DYIq 8 ANODE 
ANODE 8 CATHODE 18.5. 

.25 

.5 
1.75 
2. 

 GRID
 LIGHT 

 TUBE 
 DASHED 

-N'2 

OPERATED 
SOURCE 

TEMPERATURE 

VOLTS 

PORTION 

IS 
AT 

ADJUSTED 
A 
A COLOR 

INDICATES 

TUNGSTEN

= 25' C 

TO 

TEMPERATURE 

INSTABILITY. 

GIVE 
-FILAMENT 

MAXIMUM 
LAMP 

Of 

GAIN  

2870' K. 
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1 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 
MULT. BY BETWEEN 5490 OF E 

MULT. BY 

CATHODEBGRIDN~1 
GRID N-180YNODE N'I 
DYNODE N~I~DYI~8 DY2
ETC. THRU DY108DY11} 

I 
1 

I 

DYII 8 DY12 
DY 12 8 DY 13 
DY138 DY14
DY14 8 ANODE 

1.25 
I.5 
1.75 
2 

GRID-N'2 VOLTS ADJUSTED TO GIVE MAXIMUM GA N. 
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7264 
TYPICAL ANODE—DARK—CURRENT CHARACTERISTIC 

HIGH—OUTPUT—PULSE SERVICE 
I III I II II I { L 

  LUMINOUS 

  GRID-Nsp 
  LIGHT 

  TUBE 
DASHED 

l i l 
SENSITIVITY IS VARIED BY ADJUSTMENT OF 

 THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS fOlLOWS~ 

, BETWEEN 2.7590 OF E 
MULTIPLIED BY 

 CATHODE 8 GRID Ns I 
GRID NCI 8 DYNODE Nsl (DYI) 
DYI 8 DY2 

 DY2 8 DY3 
 DY3 8 DYq 
 DYq 8 DYg 

DY5 8 DY6 
DYg 8 DY7 
DY7 8 DYg 
DYg 8 DYq 
DYq 8 OYIO 
DYIO 8 DY I I 
DYI I 8 DY 12 
DY12 8 DY13 
DY13 8 DYIq 
DYI4 8 ANODE 

 ANODE 8 CATHODE 

.2 

.5 

.9 
2.4 
3 
3.8 
4.8 
6 
4.8 

36.4 

 AT 
SOURCE 

A COLOR 
TEMPERATURE=25' 

PORTION 

VOLTS 
IS 
TEMPERATURE 

ADJUSTED 
ATUNGSTEN-FILAMENT 

INDICATES 

TO 

C 

GIVE 

OF 

INSTABILITY. 

MAXIMUM 

2870' K. 
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CHARACTERISTICS 
HIGH-OUTPUT-PULSE SERVICE 

THE SUPPLY VOLTAGE ~E~ ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 2.75'I,OF E 
MULT. BY BETWEEN 275'/ OF E 

Iv1ULT. BY 

CATHODEBGRIDN°I 
GRID NCI 8 

DYNODE N'I~DYJ 
DYI 8 DY2 ETC• THRUI 
DY5 8 DV6 JY 
DYg 8 DYE
DY~B DY8

I 

I 

I
1,2 
I.5 

DY8 8 DY9
DYy 8 DY10
DYIO 8 DYII 
DYI 1 8 DY12
DY12 8 DY13
DY13 8 DYIq 
DYIq 8 ANODE 

1,9 
2.4 
3 
3.8 
4.8 
6 
4.8 

GRID-N~2 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
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7265 
Photomultiplier Tube 

,.. 
14-Stoge, Head-On Type 

Having 5-20 Spectrol Response 

GENERAL 

Spectral Response   5-20 
0 

,,,.~ Wavelength of Maximum Response   4200 ± 500 A 
Cathode, Semitransparent   Potassium-Sodium 

Cesium-Antimony (Multialkali) 
Minimum projected area 2  2 in2 (14.2 cm~ 
Minimum diameter   1.68 in (4.2 cm) 

Window   Corning° No.0080, or equivalent 
Shape   P1ano-Concave 

Index of refraction at 5893 angstroms   1.512 

Dynodes: 
Substrate   Copper-Beryllium 
Secondary-Emitting Surface   Beryllium Oxide 
Structure   In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No. 14   2.8 pF 
Anode to all other electrodes   6 pF 
Dynode No.14 to all other electrodes   7.5 pF 

Maximum Overall Length   7.5 in (19 cm) 
Seated Length   6.69 in (17 cm) ± 0.19 in 
Maximum Diameter   2.38 in (6 cm) 

Bulb   T 16 

Base . . .. Small-Shell Bidecal 20-Pin, JEDEC No.B20-102 

Socket   Aldenb Part 220FTC, or equivalent 
Magnetic Shield   Millen No.80802E, or equivalent 
Operating Position   Any 
Weight (ApproxJ   8 oz (226 g) 

i"! 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage: 
Between Anode and Cathode   3000 max. V 
Between Anode and Dynode No.14   500 max. V 
Between Consecutive Dynodes   600 max. V 

Between Accelerating Electrode 

and Dynode No.13   ±600 max. V 

Between Dynode No.l and Cathode 500 max. V 
Between Focusing-Electrode 

'~ and Cathode   500 max. V 
Average Anode Currents  1 max. mA 

Ambient Temperaturef   85 max. °C 

~~~ 
Electronic 
Components 

DATA 1 
2-69 



7265 
CHARACTERISTICS RANGE VALUES 

With E =2400 volts (Except as noted) 

Voltage Distribution A (See Table) 
Min. Typical Max. 

Anode Sensitivity: 
Radiant9 at 4200 

angatroma . . . . — 3 x 106 — A/W 

Luminouah  8 x 102 7.2 x 103 3.3 x 104 A/lm 
Cathode Sensitivity: 

Radiant) at 4200 
angstroms  — 0.064 — A/W 

Luminousk  1 x 10"4 1.5 x 10-4 — A/lm 
With red light"'  3 x 10-7 — — A 
Withblue light"  5 x 10-8 — — A 
Cathode Quantum 

Efficiency at 
4000 angatroma — 19 —

Current Amplifica-
tion   — 4.8 x 107 —

Anode Dark Currentp — 5 x 10-8 8 x 10"7 A 
Equivalent Anode-

Dark-Current 5 x 10-11 8 x 10-10 lm 
Inputp   ~ _ 1.2 x 10-134 1.9 x 10-12q ly 

Equivalent Noise 9 x 10-13 — lm r Input _ 2.1 x 10'15s _ Hr 

Anode Pulse Rise 
Time at 3000 Vt — 2.7 x 10-9 — s 

Electron Transit 
Time at 3000 V" — 4 x 10-8 — s 

° Made by Corning Glass Works, Corning, New York. 
b Made by Alden Products Co., 262 N. Main St., Brockton, 

Mass. 02403. 
° Made by James Millen Manufacturing Co., 150 Exchange 

Street, Malden 48, Masa. 
° Averaged aver any interval of 30 seconds maximum. 
f Tube operation at room temperature or below is recommended. 
B Thia value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 428 lumens 
per watt. 

h Under the following conditions: The light. source is a tung-
sten-filament lamp having a lime-glass envelope. It ie 
operated at a color temperature of 2870° K and a light 
input of 0.1 microlumen is used. 
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7265 
~ This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 428 lumens 
^'1  per watt. 

k Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-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 applied between 
cathode and all other electrodes connected as anode. 

~"~ '" Under the following conditions: Light incident on the cath-
ode is transmitted through a red filter (Corning C.S. No.2-62 
Manufactured by the Coming Glass Works, Corning, New 
York) from a tangaten-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 be-
tween cathode and all other electrodes connected as anode. 

" Under the following conditions: Light incident on the cath-
ode is transmitted through a blue filter{Corning C.S. No.5-58, 
polished to 1/2 stock thickness—Manufactured by the Corn-
ang Glass Works, Corning, New York) from a tungaten-
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. 
p At a tube temperature of 22°C. With supply voltage adjust-

ed to give a luminous sensitivity of 1000 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. Dark current is measured 
with incident light removed. 

9 At 4200 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 428 lumens 

~+w per watt. 
` Under the following conditions: Tube temperature 22°  C, 

external shield connected to cathode, bandwidth 1 Hz, 

tungsten-light source at a color temperature of 2870°  K in-

terrupted 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. 

s At 4200 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 428 lumens 
per watt. 

t 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 
conditions with the incident light fully illuminating the 

photocathode. 
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7265 
u The electron transit time is the time interval between the 

arrival of a delta function light pulse at the entrance win-

dow of the tube and the time at which 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. 

Voltage Distribution 

Between the fol- 
lowing Electrodes: 
Cathode (K), 
Dynode (Dy), 
and Anode (P) 

A B_ 

5.4% of Supply 
Voltoge (E) 

multiplied by 

6.06% of Supply 
Voltage (E) 

multiplied by 

K - Dyl 

Dy 1 -Dy2 

Dy2 -Dy3 

Dy3 -Dy4 

Dy4 -Dy5 

Dy5 -Dy6 

Dy6 -Dy7 

Dy7 -Dy8 

Dy8 -Dy9 

Dy9 - Dy 10 

Dy10 - Dyll 

Dyll - Dy12 

Dy12 - Dy13 

Dy13 - Dy14 

Dy14-P 

Dyl-P 

K - P 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 

2 

— 
18.5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 

2 

16.5 
—

Focusing electrode is connected to arm of potentiometer 
between cathode and dynode No. l; the focusing electrode 
voltage is varied to give maximum anode current. 

The metal collar (See Dimensional 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. 

Cathode-to-dynode No.l voltage is maintained at 330 
volts. 
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7265 
OPERATING CONSIDERATIONS 

The base pins of the 7265 fit a bidecai 20-contact 
socket, such as Alden No.220FTC or equivalent. 

The socket should be made of high-grade, low-leakage 
material. 

The operating stability of the 7265 is dependent on the 
/"~ magnitude of the anode current. The use of an average 

anode current well below the maximum rated value of 1 
milliampere is recommended when stability of operation 
is important. When stability is of prime importance, the 
use of an average anode current of 1 microampere or 

/", less, commensurate with satisfactory output signal, is 
recommended. 

Electrostatic shielding of the tube is ordinarily required. 
When a shield is used, it must be connected to the 
cathode terminal. The application of high voltage, with 
respect to cathode, to insulating or other materials sup-
porting or shielding the tube at the photocathode end 

should not be permitted unless such materials are 
chosen to limit leakage current to the tube envelope 
to 1 x 10'12 ampere or less. 

'^ 

Accompanying voltage-divider arrangements are re-
commended for use with the 7265. Recommended re-
sistance values for the voltage divider range from 10 
kilohms per stage to 10 megohms per stage. The choice 
of resistance values for any voltage-divider network is 
usually a compromise. If low values of resistance per 
stage are utilized, the power drawn from the regulated 
power supply and the required power rating of the re-
sistors increase. Phototube noise may also increase 
due to heating if the divider network is mounted near 
the photocathode. The use of high resistance values 
per stage may cause deviation from linearity if the 
voltage~divider current is not maintained at a value of 
at least 10 times that of the maximum value of average 
anode current, and may limit anode-current response to 
pulsed light. The latter effect may be reduced by con-
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7265 
netting capacitors between the tube socket terminals 
for dynodes Noll and No.12, dynodes No.12 and No.13, 
dynodes No. 13 and No.14, and between dynode No.14 
and anode return. 

In addition to nonlineazity and pulse-limiting effects, 
the use of resistance values exceeding 10 megohms per 
stage make the 7265 more susceptible to leakage ef-
fects between terminals with possible resulting devia-
tion in interstage voltage leading to a loss of current 
amplification. 

Voltage Distribution B is recommended where high 
dynode-No.l gain is important, such as low light level 
and scintillation counting applications. Voltage Dis-
tribution Bmaintains the cathode to dynode-No.l volt 
age constant at 330 volts; it is especially useful when 
the supply voltage is adjusted over a wide range to 
achieve lazge changes in anode sensitivity. 

The high voltages at which the 7265 is operated are 
very dangerous. Caze should be taken in the design of 
apparatus to prevent the operator from coming in con-
tact with these high voltages. Precautions should in-
clude 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. 

In the use of the 7265 as with other tubes requiring 
high voltages, it should always be remembered that 
these high voltages may appear at points in the circuit 
which are normally at low potential, because of de- ~/ 
fective circuit parts or incorrect circuit connections. 

Therefore, before any part of the circuit is touched, the 
power-supply switch should be turned off and both ter-
minals of any capacitors grounded, 

~/ 
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7265 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

PHOTOCAT NODE 

RI 

RZ 

Rq 

R5 

R6 

R7 

- ~ RB 
TO 

REGULATED R9 
DC POWER 

SUPPLY Rlp 
+~ 

RI I 

R12 

R13 

RI4 

R IS 

R16 

Rp 

RIB 

R19

R3 
FOCUSING ELECTRODE 

DYNODE N91 

DYNODE N'2 

DYNODE N?3 

DYNODE N^d 

DYNODE N95 

DYNODE N^6 

DYNODE N~7 

DYNODE N98 D 

DYNODE N99 

i~ 
DYNODE N^10 

DYNODE N~II 

C 
DYNODE N=12 

3 DYNODE N~I3 

cq

DYNODE N414 

.— CS 

C1: 25 pF, 20%, 600 volts 
(dc working), ceramic disc 

C2: 50 pF, 20%, 600 volts 
(dc working), ceramic disc 

C3: 100 pF, 20%, 600 volts 

(dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts 

(dc working), ceramic disc 
C5: 500 pF, 20%, 600 volts 

(dc working), ceramic disc 
C6: 100 pF, 20%, 1000 volts 

(dc working), ceramic disc 

9 

0 9 
e 

PHOTOMULTI-
PLIER 
TUBE 

ANODE 

O 
OUTPUT 

O 

RL 

R20 ACCELERATING 
ELECTRODE 

6 
92C9-9797R1 

R1: 24000 ohms, 5%, 1 watt 
R2: 22000 ohms, 5%, 1 watt 
R3: 1 megohm, 20%, 2 watts, 
adjustable 

R4 through R13: 22000 ohms, 
5%, 1 watt 

R14: 27000 ohms, 5%, 2 watts 
R15: 33000 ohms, 5%, 2 watts 
R16: 22000 ohms, 5%, 2 watts 
R17: 18000 ohms, 5%, 2 watts 
R lg: 22000 ohms, 5%, 2 watts 
R l g: 22000 ohms, 5%, 2 watts 
R20: 10 megohms, 2 watts, 
adjustable 

RL: Value will depend on magnitude of peak pulse voltage 
desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Note l: Adjustable between approximately 800 and 3000 V dc. 
Note 2: Component values are dependent upon nature of appli-
cation and output signal desired. 
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7265 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR CON-
STANT VOLTAGE BETWEEN CATHODE AND DYNODE No.l 

PHOTOCATHODE 

Rp 

R3 

Rq 

RS 

- O R6 
TO 

REGULATED R7 
DC POWER 
SUPPLY R .Q 6 

R9

Rp 

RII 

Rip 

RI3 

R14 

RIS 

RI6 

R17 

i FOCUSING ELECTRODE 

DYNODE Nsl 

DYNODE Ns2 

DYNODE Ns3 

DYNODE Nsa 

DYNODE Ns5 I 

DYNODE Ns6 

DYNODE Ns7 

DYNODE Ns6 

6 

14 
DYNODE Ns9 

DYNODE Ns10 

VNODE Nsll 

9 

Cp DYNODE Nsl2 

j'  C'3 DYNODE N^13 

T DVNOOE Nsl4 

IC 

Ca

--. 5 

C1: 25 pF, 20%, 600 volts 
(dc working), ceramic disc 

C2: 50 pF, 20%, 600 volts 
(dc working), ceramic disc 

Cg: 100 pF, 20%, 600 volts 
(dc working), ceramic disc 

C4: 250 pF, 20%, 600 volts 
(dc working), ceramic disc 

C5: 500 pF, 20%, 600 volts 
(dc working), ceramic disc 

C6: 100 pF, 20%, 1000 volts 
(dc working), ceramic disc 

R1: 5 megohms, 20%, 
1/2 watt, adjustable 

R2 through R11: 22000 ohms, 
5%. 1 watt 

R 18 

92LS-2757 _ 

R1,2: 27000 ohms, 5%, 2 watts 
R13: 33000 ohms, 5%, 2 watts 
R14: 22000 ohms, 5%, 2 watts 
R15: 18000 ohms, 5%, 2 watts 
R l g: 22000 ohms, 5%, 2 watts 
R17: 22000 ohms, 5%, 2 watts 

R18; 10 megohma, 2 watts, 
adjustable 

RL: Value will depend on mag-
nitude of peak pulse voltage 
desired. For a peak pulse amps 
litude of 100 volts,the value 
is approximately 300 ohms. 

Z: (1) - 150 V, 1 W zener diode, 
or equivalent 

(i) - 180 V, 1 W zener diode, 
or equivalent 

4 
PHOTOMULTI-
PLI E R 
TUBE 

ANODE 

O 

OUTPUT ~RL 

O 

ACCELERATING 
ELECTRODE 

6 

Note 1: Adjustable between approximately 800 and 3000 V dc. 
Note 2: Component values are dependent upon nature of appli-
cation and output signal desired. 
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7265 
DIMENSIONAL OUTLINE —Dimensions In Inches 

FACEPLATE — 

PHOTOCATHODE 

T16 
BULB 

METAL 
COLLAR 

BASE JEDEC 
N° 020-102 

t— 
2.38 MAX. 

DIA. 

5,40 
±,12 

6.69 
±.19 

7.5 
MAX. 

it MUST BE ADEQUATELY INSULATED. 
92CS-9786R1 

C, of bulb will not deviate more than 2° in any direction 
from the perpendiculaz erected at the center of bottom of the 
base. 

Note: Within 1.68" diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.005" from peak 
to valley. 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

0.06 1.5 1.68 42.6 5.40 137.1 

0.12 3.0 2.00 50.8 6.69 169.9 

0.19 4.8 2.38 60.4 7.5 190.5 
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7265 
TERMINAL DIAGRAM (Bottom View) 
Pin 1: No Connection G2_ I}'1 ~ _Dvl2 
Pin 2: Dynode No.l 

P DYIq 

Pin 3: Dynode No.3 DY13w v~'~~ fG1 DYID 

Pin 4: Dynode No.5 DYII 
Pin 5: Dynode No.7 DY9O~'®DYg 
Pin 6: Dynode No.9 
Pin 7: Dynode Noll DYT 
Pin 8: Dynode No.13 

Pin 9: Grid No.2 DYS ©. , ~ DYz 

(Accelerating Electrode) DY3 ~ _ _ ~~ ~ NC 

Pin 10: Anode DYj V GtiJ GI coLLnR 
Pin 11: D NC K ynode No.14 DIRECTION OF LIGHT: 
Pin 12: Dynode No.12 INTO END OF BULB 

Pin 13: Dynode No.10 
20C 

Pin 14: Dynode No.B Metal Collar: Connected Internally to 

Pin 15: Dynode No.6 Focusing Electrode — Do Not Make 

Pin 16: Dynode No.4 Electrical Connection to Collar. 

Pin 17: Dynode No.2 Note: The Metal Collar May be at 
Pin 18: No Connection High Potential Depending on the 
Pin 19: Grid No.l Circuit Application and Should be 
(Focusing Electrode) L>sulated Accordingly. 

Pin 20: Photocathode 

TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 
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VOLTAGE DISTRIBUTION A, TABLE 1 
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TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 

100 

80 

RANGE ~OF ~ 
MA%MUM VAWE 

~I 

60 

ao 

zi 20 
u 43

C 
ly 

f~ 

<~ 
2i 6 

~~ 

~,

ABSOLUTE  
SENSITIVITT 

~\ 1 

NELAT VE 
SENSITIVITT 

11 

1 

EOUCIENCY 
~~

1 
t

1 

1 

100 

80 

60 

00 

10 

B 

G 

E
F

F
IC

IE
N

C
Y
-P

E
R

 C
E

N
T

 

2300 3500 4300 5600 6600 7300 B1f00 
WAVELENGTN-ANGSTROMS sPLN-Ilff 

LJ U~U LJ 

Electronic 
Components 

DATA 6 
2-69 



7265 
SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 
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VOLTAGE DISTRIBUTION A OR B AS SHOWN ON CURVE, 
TABLE I. 
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7265 
TYPICAL EADCI AND ANODE DARK CURRENT 
CHARACTERISTICS 

LUMINOUS SENSITI VI7Y IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 
(EJ ACROSS VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
5.4 •h OF E 

MULTIPLIED BY 

CATHODE 8 FOCUSING ELECTRODE 
CATHODE 8 DYNODE No.l (DYI) 
DYI 9 DY2 
DY2 8 DY3 

DY3 ~ ~4 
DYq 8 DY5 
DY5 9 DYS 
DY6 8 DY7 
DY7 9 DYg 
DYg 6 DYg 
DYg 9 DYIO 
DYIOd DYII 
DYII B DY12 
~"12~ X13 
DY139 DYIq 
DYIgB ANODE 
ANODE 8 CATHODE 

6 
2 

.25 
5 
75 

2 
6.5 

GRID-No.2 VOLTS ADJUSTED TO GIVE MAXIMUM ANODE 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP 

TEMPERATURE OF 2670•K. 
TUBE TEMPERATURE•22•C 

CURRENT. 
OPERATED AT A COLOR 
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TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-FOCUSING-ELECTRODE VOLTS •208 
CATHODE -TO-DYNODE-No.l (DYI)VOLTS=260 
DYI-TO-DY2 DYII-TO-DYI2 VO LTS =I61 
DY2-TO-DY3 DY1P-TO-DY13VOLTS =193 

ETC. TO VATS-130 DYI3-TO-DYIq VOLTS =226 
DYIO-TO-DYII GRID-No.2 VOLTS ADJUSTED 

TO GIVE MAX. ANODE CURRENT 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870"K. 
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E 72956 

Image Orthicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

EXCELLENT RESOLUTION CAPABILITY 

For Outdoor and Studio Pickup with High-Qual ity 
Black-and-White TV Cameras. The 72956 is Uni-
laterally Interchangeable with Types 7295 and 7295A. 

DATA 

General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) 6  3 t 10% volts 

~
Current at 6.3 volts 0  6 amp 
irect Interelectrode Capacitance: 
Anode to all other electrodes 12 

Target-to-Mesh Spacing 
Spectral Response  
Wavelength of Maximum Response  4500 t 300 angstroms 
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. 

Qrient atiOn Proper orfentat ion is obtained when the 
vertical scan is essential ly paral lel to the plane 
passing through center of the faceplate and the grid-
No.6 envelope terminal. The horizontal and vertical 
scan should start at the corner of the picture between 
the grid-No.6 and the photocathode envelope terminals. 

Focusing Methoa  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" t 0.310" 
Greatest Diameter of Bulb   4.500" t 0.094" 
Minimum Deflecting-Coil Inside Diameter  3.2" 
Deflecting-Coil Length 
Focusing-Coil Length    15" 
Alignment-Coil: 

Position on neck. .Centerl ine of magnetic field should be 
located 9.25" from the flat area of the 
shoulder. 

Aerating Position See Operating 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 bas ing diagram on next page. 

0  002 
pf 

i nc h 
5-10 

7" 
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72956 

Terminal Over Pin 9 -Grid No.S (G51 
Terminal Over Pin 11 -Target 

End Base  Small-Shel l Diheptal 14-Pin 
(JEDEC Group 5, No.B14-45) 

BOTTOM VIEW 

Pin i-Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
P i n 4 - Do Not Use 
Pin 5 -Dynode Na.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 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 

LARGE END OF TUBE 

Maximum and Minimum Ratings, Absolute-Max 

PHOTOCATHODE: 
Voltage   -700 max. volts 
L1Lumination  50 max. fc 

OPERATING TEMPERATURE:b 
Any part of bulb  65 max. °C 
Of bulb at large end of tube 
( Image section)  

TEMPERATURE DIFFERENCE: 
Between image section and any part 
of bulb hotter than image section 5 max. oC 

GRID-No.6 VOLTAGE   -700 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

FIELD-MESH VOLTAGE°   30 max. volts 
GRID-No.5 VOLTAGE   300 max. volts 
GRID-No.4 VOLTAGE   350 max. volts 
GRID-No:3 VOLTAGE   400 max. volts 
GRID-No.2 & DYNODE-No.1 VOLTAGE   350 max. volt 
GRID-No:1 VOLTAGE: 

Negative-bias value  
Positive-bias value  

VOLTAGE PER MULTIPLIER STAGE 
ANODE SUPPLY VOLTAGEd  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

G6 

TARGET 

um Values: 

35 min. oC

125 max. volts 
0 max. volts 

350 max. volts 
1650 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical Operating Values:e 

Photocathode Voltage  -600 volts 
Grid-No.6 Voltage (Image Focus) Approx 
50% of photocathode voltagef 

Target Voltage Above Cutoff9 
Field-Mesh Voltage`  
Grid-No.5 Voltage (Decelerator) 
Grid-No.4 Voltage (Beam Focus)  
Grid-No.3 Voltageh 
Grid-No.2 & Dynode-No.l Voltage . 
Grid-No.1 Voltage for picture cutoff. . 
Dynode-No.2 Voltage 
Dynode-No.3 Voltage 

dynode-No.4 Voltage 
~ ynode-No.5 Voltage 

Anode Vd}tage 
Recommended Target-Temperature Rangeb 
Minimum Peak-to-Peak Blanking Voltage 
Field Strength of Focusing Coil 
(Approx.):~ 
At center of scanning section  
In plane of photocathode 

Field Strength of Al ignment Coil.  

Performance Data: 

With conditions shown under. Typical Operating Values 
including Recommended Target-Temperature Range, 
target voltage adjusted to 2.g volts above cutoff, 
and with 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  

Luminous Sensitivity 
Signal-Output Current 

(Peak to Peak)  
Ratio of Peak-to-Peak High-

l ight Video Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc  

Photocathode Illumination 
at 2870° K Required to 
bring Picture Highl ights 
One Stop above "Knee" of 
.Light-TransferCharacteristic. 
Ampl itude Response at 400 TV 

Lines per Picture Height 
(Per cent of large-area 
black to large-area white)k . 

Uniformity:"' 
Ratio of Shading (back-
ground) Signal to 
Highlight Signal  

-250 to -350 volts 
2.3 volts 

15 to 25 volts 
40 volts 

70 to 90 volts 
250 to 275 volts 

280 volts 
-45 to-115 volts 

600 volts 
800 volts 
1000 volts 
1200 volts 
1250 volts 

35 to 45 °C 
5 volts 

60 gausses 
120 gausses 

0 to 3 gausses 

- 0.030 - a/w 
30 60 - µa/lm 

10 - 40 µa 

60.1 75.1 

60 75 

0.110 fc 

0.10 0.15 

% 
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7295B 
Min. Average Max. 

Decrease from Peak 
Highl ight Signal Level of 
Signal from any Point 
on 'Scanned Area of Target. - 12 25 

a 
Cinch Manuf acturing Corporation, 1026 South Homan Avenue, Chicago 24, 
Illinois. 

b 
Operating ou tsi tle the Recommended Parget-Temperature Range shown under 
Typical gerati ng Values will not damage the 7295B provided the Maximum 
Pemge nature Ratings of the tube are not exceeded. Optimum performance, 
however, Is only obtained when the tube is operatetl within the 
Recommended Target-Pemgerature Range. 

o Wi th respect to grid No.4. 
d Dynotle-voltage values are shown under Tygical Opera ting Values. ~t ~ 
e With 72958 operated in RCA TK-60 camera at Pixed photocath otle vol tag etr,::.:_J 
f 

Adjust far optimum focus. 
~II~ 

9 The target supply voltage shoultl De adjustable Prom -5 to 5 volts. 

h Atlj ust to give the most uniformly sh atl etl picture near maximum signal. 

~ Direction of current should be such that a north-seeking pole is 
attracted to the image end of the focusing coi 7, with the indicator 
located ou tsi tle of and at the image end of the focusing coil. 

k Measu retl with amplifier having flat frequency response. 
m With uniform illuminat fon on photocathotl e. 

OPERATING CONSIDERATIONS 
The tube should never be operated in a vertical position 

with the Dihept al/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 5-10 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 
±.094 
.DIA. .188 ±.0~5 

5.550 
!.123 

19.375 
±.310 

3.123 
±.060 
DIA. 

45'±3' 

\ SMALL-SHELL 
DIMEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

Na 814-45 

® 7 

DETAIL OF ENVELOPE 
TERMINALS 

p ®lo " Iz ° 
9 COp 
6 O 
O (~ O 
O ~~ C! 
O O 

6 ~ 0 ~ 2 
O S 4 3 

32'±10' 

ENLARGED BOTTOM VIEW 

ALL DIMENSIONS IN INCHES 

92CS-10687RI 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION: TUNGSTEN LIGHT, 
DAYL GHT OR WHITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 B 
0.0001 O 001 OAI 0.I 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
92C5-10692 

`/ 
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7295C 

Image Orthicon 
LONG—LIFE TARGET FIELD—MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black-and-White TV Pickup in Studio or 
Outdoor Service. The 7295C, is Directly Interchangeab Le 

with the 7295, 7295A, and 72958 in aLl Cameras. 

The 7295C is the same as the 72956 except utilizes 
a stable, Iong-life target. 

The stable, long-life, glass target of type 7295Cis 
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 
7295C is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7295C 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-7295C 

Dos 

1. Allow the 7295C to warm up prior to operation. 

2. Hold temperature of the 7295C within operation range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 7295C's by operating several hours once each 
month. 

6. Determine proper operating point with target voltage adjusted 
to the desired voltage above target cutoff, 

7. Uncap lens before voltages are applied to the 7295C. 

D on'ta 

1. Don't force the 7295C into its shoulder socket. 

2. Don't operate the 7295C without scanning. 

3. Don't operate a 7295C having an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam while voltages are applied to photocathode, 
grid No.6, target, dynodes, and anode during warm-up or stand-
by operation. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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7326 
MULTIPLIER PHOTOTUBE 

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE WITH 
1.68"-DIAMETER, CURVED, CIRCULAR, SEMITRANS-
PARENT PHOTOCATHODE AND 5-20 RESPONSE 

DATA 

fieneral: 

Spectral Response  5-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent: 

Shape Curved Circular 
Window: 

Area 2  2 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances (Approx.)` 
Anode to dynode No. 10 2  4 µµf 
Anode. to all other electrodes 5  5 µµf 
Dynode No. 10 to all other electrodes 6.5 µµf 

Maximum Overall Length 6  78" 
Seated Length 5  84" t 0 19" 
Maximum Diameter 2  38" 
Operating Position  Any 
Weight (Approx.)   6 oz 
Bulb  T16 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.614-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AM 

Pin 1 -Dynode No.l Pin 12 -Internal 
Pin 2 - Dynode No.2 Connection—
Pin 3 - Dynode No.3 O ~ Do Not Use 
Pin 4 -Dynode No.4 © ~© Pin 13 -Focusing 
Pin 5 - Dynode No.5 Electrode 
Pin 6 - Dynode No.6 Q m'Pin 14 - Photo-
Pin 7 - Dynode No.7 © ~® cathode 
Pin 8 -Dynode No.B © ~© Metal 
Pin 9 - Dynode No.9 O ~ Collar - No Connection 
P i n 10 - Dynode No. 10 DIRECTION OF LIGHT: ( I { used, 
P i n 11 -Anode INTO END Or BULB connect onl y 

to photo- 
cathode) 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC) 2400 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No. 10 
AND ANODE (DC)   500 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODE° (DC)   600 max. volts 

DYNODE-No.l SUPPLY VOLTAGE (DC)  500 max. volts 
FOCUSING-ELECTRODE SUPPLY VOLTAGE (DC) 500 max. volts 
AVERAGE ANODE CURRENT   1 max. ma 
AMBIENT TEMPERATURE  85 max. °C 
~: See next page. 
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7326 
MULTIPLIER PHOT.OTUBE 

Characteristics Range Yalues for Equipment Design: 

Under conditions with do supp ly voltage (E) across a 

voltage divider providing I/6 of E between cathode 
and dynode No. l; I/8 of E between cathode and focusing 

electrode; I/12 of Efor each succeeding dynode st ag e; 
and I/ 12 of E between dynode No. 10 and anode 

Pith 8 = i800 volts f8zceyt as noted) 

Nin. Nedian Nar. 

Sensitivity: 
Radiant, at 4200 

angstroms. 9600 - µa/µw 
Cathode radiant, 
at 4200 
angstroms. - 0.064 - µalµw 

Luminous   5 22.5 150 amp/lumen 

Cathode luminous: 
With tungsten 

l ight source. 120 150 - µa!lumen 
With blue l ight 

source"1. 0.05 - µa 
With red fight 
source° 0.3 - - µa 

Current 
Amplification. - 1.5 x 105 -

Equivalent Anode-
Dark-Current 
Input'•  3 x 10-10 1.4 x 10

-q lumen 
Equivalent Noise 

Input:*
At +25° C  - 1.9 x 10-12 4.3 x 10-12 lumen 
At -80° C  - 3 x 10-13 6 x 10-13 1 umen 

Anode-Pulse Rise 
Time®  - 2.5 - mill iµsec 

Greatest Delay Be-
tween Anode 
Pulses: 
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 - mill iµsec 
1.56"  - 3t - mill iµsec 

• Averaged over any interval of 30 seconds maximum. 

1 ~ xs ~ O § 4 ■ * ® f: See next page. 
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MULTIPLIER PHOTOTUBE 

U nder the followi ng contlit ions: Tne l i ht sou rce is a tungsten-}filament 
lamp operated at a color temperature o~ 2870° K. A l ight input of o.i 
m lc fOlUmen la used. The load feslsLOr has a value of 0.01 meg ohm. 

Under the following conditions: The l ight source is etungsten-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 cathode and all 
other electrodes connected together as anode. The load resistor has 
a value of 0.01 meg ohm. 

Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter (Corning, Glass Code x0.5119 polished 
to 1/2 stock thickness) from a tungsten-filament lamp operated at a 
color temperat ure of 28700 N. The val ue of light flux on the filter is 
0.01 lumen. The load resistor has a val ue of 0.01 meg ohm and 200 volts 
are applied Det ween cathode and all other el ect rodes connected together 
as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGH7 
FROM 2870° N SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

Under the following conditions: Light incident on the cathode is 
t ransmittetl through a red filter (Corning, Glass Code x0.2418, or 
equivalent) from a tungsten-filament lamp operated at a color temperature 
of 28700 K. The value of light flux on the filter is 0.01 lumen. The 
load resistor has a value of 0.01 megohm, and 200 volts are applied 
between cathode and all other electrodes connected together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED RED 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 20 amperes per lumen. 
Dark current caused by therm ionic emission may be reduced by the use 
of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1800 volts is recommended. 

Under the following contl it ions: Supply voltage (E) is 1800 volts, 
external-shield potential 09 -1800 volts, ac-amplifier bandwidth of 1 
cycle per second, tungsten l ight source of 28700 N interrupt etl at a low 
autlio frequency to protluce inc ltlent radiation pulses alternating Det ween 
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. 
Measured Det ween 10 per cent and 90 per cent of maximum anotle-pulse 
height. This anotle-pulse rise Llme is determined prFinarily by translt-
time variations in the multiplier stages and with an incident-light 
spot approximately 1 mill imeter In diametercente red on the phot ocathotle. 

T nese values also represent -the difference in time oP transit between 
the photocathode and dynode No.i for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

OPERATING CONSIDERATIONS 

Operation at an average anode current wel l below the 
maximum rated value of I mi l l iampere is recommended when 
stabi l ity is important. 

Electrostatic and/or magnetic shielding of the 7326 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having 5-20 Response 
is shown at front of this Section 
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MULTIPLIER PHOTOTUBE 

FACEPLATE_ 
SEE NOTE 

PHOTOCATHODE - 

7 16 
BULB 

METAL COLLAR 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

N~ 814-38 

2.00"t.oe" 
'~- DIA. -~ 

1.68~MIN~ 
DIA. 

2.38" MAX. 
DIA. 

4.53 
i. 2~ 

1

6.7B 
MAX. 

5.84 
t.19 

9205-9842 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THEBASE. 

NOTE: WITHIN 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 
EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.005" FROM 
PEAK TO VALLEY. 

2-59 ELECTRON TUBE DIVISION 
RADIO CORIOPATION OF AMFRICA, MARRISON, NEW lERSEv 
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7326 

TYPICAL ANODE CHARACTERISTICS 

DYNODE-N>'I-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 2870'x. 
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7326 
CHARACTERISTICS 

SUPPLY VOLTAGE ~E~ACROSS VOLTAGE DIVIDER PROVIDING 
%6 OF E BETWEEN CATHODE AND DYNODE Ns I ; %8 OF 
E BETWEEN CATHODE AND FOCUSING ELECTRODE; 

%2 OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 

11 2 0E E BETWEEN DYNODE N' 10 AND ANODE. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

SUPPLY VOLTAGE ~E~ ACROSS VOLTAGE DIVIDER PROVIDING 
I/6 OF E BETWEEN CATHODE AND DYNODE N° I ; I/g OF 
E BETWEEN CATHODE AND FOCUSING ELECTRODE; 
I/120F E FOR EACH SUCCEEDING DYNODE STAGE; AND 
I/12 0F E BETWEEN DYNODE N°10 AND ANODE. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPER-
ATED AT A COLOR TEMPERATURE Of 2870° K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE = 25° C -. 
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7389B 

Anode-Supply Voltaged  1650 max. volts 
Voltage Per Multipl ier Stage   350 max. volts 

Typical Operating Values:e 

Photocathode Voltage   -600 volts 
Grid-No.6 Voltage (Image focus) Approx. 
70% of photocathode voltagef -370 to -470 volts 

Target Voltage Above Cutoff9   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 & Dynode-No.1 Voltage. 280 volts 
rid-No.1 Voltage for Picture Cutoff -45 to -115 volts 
ynode-No.2 Voltage  600 volts 
ynode-No.3 Voltage  800 volts 

Dynode-No.4 Voltage  1000 volts 
Dynode-No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Recommended-Target-Temperature Range:b 35 to 45 °C 
Minimum Peak—to—Peak Blanking Voltage. 5 volts 
Field Strength of Focusing Coil(Approx ):J 

At center of scanning section: 60 gausses 
In plane of photocathode   120 gausses 

Field Strength of Al ignment Coil 0 to 3 gausses 

Performance Data: 

With conditions shown under Typical t)~erating Values irz—
cluding Recommended Target—Temyeratu re Range, target vol—
tage adjusted to 2.g volts above cuto}}, and with the 
camera lens set to bring the yicture highlights 1/2 stop 
above the "knee" o}the accomy anying Basic Light—Trans}er—
Characteristic Curve 

Min. Tyy. Max. 

r ~ 

Cathode Radiant Sensitivity 
at 4500 angstroms  — 0.030 

luminous Sensitivity   30 60 
Anode Current (DC)   - 30 
Signal-Output Current (Peak 
to Peak)   10 

Ratio of Peak-to-Peak High-
l ight Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc  85:1 95:1 
otocathode Illumination 
at 2870° K Required to 
bring Picture Highl ights 
1/2 Stop above "Knee" of 
Light Transfer Character-
istic 

Ampl itude Response at 400 TV 
Lines per Picture Height (Per 
cent of large-area black to 
large-area white)k ti0 75 

40 

0.070 0.130 

a/w 
µa/lm 

µa 

µa 

fc 

RADIO CORPORATION OF AMERICA 
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73896 
Min. Tyf~. Max. 

Uniformity:'" 
Ratio of Shading (Back-
ground) Signal to 
Highl ight Signal   - 0.10 0.15 

Decrease from Peak 
Highl ight Signal Level of 
Signal from any Point 
on Scanned Area of Target   - 12 25 ~ 

m Cinch Manufacturing Corporation, 1026 South Nom an Avenue, Chicago 2LL, 
I ll inois. 

D Operatingg outside the Recommended Parget-Pemge rature Range shown under 
Tygtical Oqe rating Pa hies will not damage the 73898 provided the Nazimux 
Semgerature Ratings of the tube are not exceeded. Optimum performance 
however, is only obtained hen the tube i5 Operat etl Within the Recom~f 
mended Parget-Pemgerature Range. 

~ With respect to grid No. ll. 
d Dynode-voltage values are shown under Pygical Operating Pa hies. ` 
e With 73890 operated in RCA TK-60 camera at fixed photocathode voltage. ~/ 

f Adjust for optimum focus. 
9 The target supply voltage sM1ould be adjustable from -5 to 5 volts. 

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

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

k Measured with ampl ifier having flat frequency response. 
m With uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 

The tube should never 6e operated in a vertical position 

with the Diheptal/base end up nor in any other position whe re 

the axis of the tube with base up makes an angle ofi less than 

20° with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-10 Response 

is shown at the front of this Section 

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



73898 

Image Orthicon 
>~ 

'~ 

"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCEG "WHITE EDGE" EFFECTS 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Qual ity Black-and-White Studio TV Cameras, 
Live Pickup, and Magnetic Tape Recording Requiring 
High-Signal-to-Noise Ratio. The 73896 isUnilater-
ally Interchangeable with the 7389 and 7389A. 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10~ volts 
Current at 6.3 volts 0  6 amp 

.i rect Interelectrode Capacitance: 
Anode to all other electrodes 12 pf 

Target-to-Mesh Spacing 0  G01 inch 
Spectral Response  5-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image ( 4 x 3 aspect ratio): 
Useful size of 1  6" max. diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specifi ied value. The 
corresponding electron image on the target should 

have a size such that the corners of the rectangle 
just touch the target ring. 

Orientation of. Proper orientation is obtained when the 
vertical scan is essential ly paral lel to the plane 

p zssing through center of faceplate and the grid—No.6 

envelope terminal. The horizontal and vertical scan 

should start at the corner of the picture between the 

grid—No.6 and the photocathode envelope terminals. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   19.375" ± 0.310" 
Greatest Diameter of Bulb  4.500" ± 0.094" 
Minimum Deflecting—Coi l Inside Diameter  3.2" 
Deflecting—Coil Length   7" 
Focusing—Coi l Length   15" 
Al ignment—Coi l: 

Position on neck .Centerl ine of magnetic field should 
be located 9.25" from the flat area 
of the shoulder. 

Jperating Position   $ee Otieratinq Considerations 
Weight (Approx.) 2  3 lbs 
Socket   Cincha Part No.3M14, or equivalent 

RADiO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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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 (G ) 
Terminal Over Pin 9 -Grid No.S ((i5 ) 
Terminal Over Pin 11 -Target 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.B14-451 

BOTTOM V I EW DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

P 
Ge 

DYS 
Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid No.3 
Pin 4 -Do Not Use 
Pi n 5 -Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin 8 -Dynode No.5 
P i n 9 -Dynode No.3 
Pin 10 -Dynode No.l, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12 -Grid No.l 
Pin 13 —Cathode 
Pin 14 -Heater 

DYZ 

Ic 
PC 

G3 
FIELD 
MESH 

Maximum and Minimum Ratings, 

Photocathode: 
Voltage 

DYq 

Gq 

H 

DY3

~5 ~,~ 
DYI
c2

Absolute-Maximum Values: 

Ic 

TARGET 

GI 

-700 max. volts 
I llumination   50 max. fc 

Operating Temperature:b 
Any part of bulb   65 max. °C 
Of bulb at larg end of tube 
(Image section)  35 min. °C 

Temperature Difference: 
Between image section and any part 

of bulb hotter than image section. 5 max. °C 
Grid-No.6 Voltage  -700 max. volts 
Target Voltage: 

Positive value  
Negative value  

Field~tesh Voltage` 
Grid-No.5 Voltage 
Grid-No.4 Voltage 
Grid-No.3 Voltage  400 max. volts 
Grid-No.2 d Dynode-No.l Voltage  350 max. volts 
Grid-No.l Voltage: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 125 max. volts 
Neater positive with respect to cathode. 10 max. volts 

10 max. volts 
10 max. volts 
30 max. vol 
300 max. vol 
350 max. volt 

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



7389B 

4.500 
+_ .094 

DIA. 

IBRATION-
SORBING 
TAPE 

DO NOT 
REMOVE 

LIGHT 
SHIELD 

COATING 

.IB6 1.015 

i 

5.SS0 
±.125 

2 
19.373 
±.310 

3.125 
f.060 

DIA. 

.175 
MIN. 

.800 
ǅ.123 

\ SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP S, 

No.814-45 

VIBRATION-ABSORBING 
TIPS 

DO NOT REMOVE 

.250 
1.030 

J 
OETAIL OF ENVELOPE 

TERMINALS 

2 HOLES, IBO° APART, 
.311 DIA. 

ENLARGED BOTTOM VIEW 

DIMENSIONS IN INCHES 

92CS-1068 7R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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73898 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION~TUNG STEN LIGHT, 
DAYLIGHT, OR WHITE FLUORESCENT 

FOR SMALL—AREA HIGHLIGHTS. 

2 4 6 e 2 4 6 8 2 4 6 B 2 d 6 e 
o.000l o.nol o of o.. 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
92CS-10690 
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73890 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 
LONG—LIFE TARGET FIELD—MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Extremely Nigh-Quality Performance in Black-and-White Studio 
TV Cameras and Television Tape-Recording Operations. The 

73890 is Directly Interchangeable with the 7389, 7389A, 
and 73898 in all Cameras. 

The 73890 is the same as the 73898 except utilizes astable, 
long-life glass target. 

The stable, long-life, glass target of type 73890 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 
73890 is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 73890 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 -73890 
Dos 

1. Allow the 73890 to warm-up prior to operation. 

2. Hold temperature of the 73890 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control to best usable resolution. 

5. Condition spare 7389C's by operating several hours once each 
month. 

6. Determine proper operation point with target voltage adjusted 
to the desired voltage above target cutoff. 

7. Uncap 
lens before volta g e are 

applied 

to 

the 73890. 

Don'ts 

1. Don't force the 73890 into its shoulder socket. 

2. Don't operate the 73890 without scanning. 

3. Don't operate a 73690 having an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid-IVo.6, target, dynodes, and anode during warm-
up or standby operation. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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7412 

PHOTOCONDUCTIVE CELL 
CADMIUM-SULFIDE, HEAD-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" t 0 01" 
Leads, Flexible  2 
Minimum length   1.4" 
Diameter 0  018" t 0.005" 

Operating Position  Any 
Weight IApprox.) 0  O6 oz 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO END OF BULB 

~ indicates tAat the ¢rimary charac to rtis tic of the elesent withitt the 
enve loge syabo1 is designed to vary under the influence of light. 

Maximum Ratings, Absolute-Maximum Values: 

VOLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  200 max. volts 

FliOTOCURRENT   1000 max. µa 
POWER DISSIPATION  50 max. mw 
AMBIENT TEMPERATURE  60 max. °C 

Characteristics: 
With do voltage o} 12 volts between tormr~ 
nals and an ambient tem4erature of zg° C 

Min. Median Max. 

Sensitivity: 

Radiant+, at 
5800 angstroms   - 1580 - µalµw 

Luminous'   - 4.5 - amp/lumen 
Illumination's   100 300 800 µa/fc 

Photocurrent•  - .- 0.1 µa 
Rise   See Curves 
Decay  See Curves 

8-59 ELECTRON TUBE DIVISION 
RADIO CORRORATION OF AMERICA, NAR RISON, NEW JERSEY 
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7412 
PHOTOCONDUCTIVE CELL 

For conditions where the incltlent power is 2 x 10 
9 watt. 

' For conditions where the light source is a tungsten-filament lamp 
operated at a color-temperature oP 28T0° K. 

~ Incident 117 uminati on on the sensitive surface is 0.01 Poo tcandl e. 

~ Measured aDProxi mately 20 seconds after removal oP inciden t-I17umi nation 
level of 0.01 Pootcan die. 

OPERATING CONSIDERATIONS 

The flexible leads of the 7412 are usual ly soldered to the 

circuit elements. Soldering of the leads may be made close 

t o. the seals provided care is taken to conduct excessive heat 

away from the seals. Otherwise, the heat of soldering wil l 

break the seals and damage the cel l. 

A clam4 around the glass envelope may be used to hold the 
cel l in position. However, care must be taken in clamping to 
avoid cracking the glass envelope orint roducing strains in the 
envelope which could lead to eventual breakage. 

The voltage between terminals of the 7412 may be appl ied 

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 cel l. 

If the source of radiation is some distance from the cel l, 

the use of a lens system may be desirable to uti l ize more 
effectively the avai lable radiation. Bo>,Jever, the radiation 

should not 6e focused onto such a smal-1 area that localiaed 

overheating of the sensitive surface may result with conse-
quent adverse affects on its characteristics. Exposure of the 
7412 to radiation leven without voltage appl ied) so intense 
as to cause excessive heating of the cel l may permanently 
damage it. 

Fora given i l lumination, the output current wi l l have 
.its highest value when the incident i l lumination is normal 
(angle of incidence is 90° ) to the face of the cel l . For 

smal ler angles of incidence, the output current decreases. 

The decrease depends upon several factors including the angle 

'of incidence of the i l fuminat ion, the amount of i l lumination, 

and the area of sensitive surface i l luminated. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of photoconductive Cetl having S-15 Response 

is shown at the front of this Section 

8-59 ELECTRON TUBE DIVISION 
RADIO CO[IORATION OE AMERIU, HARRISON, NEW 1F YSEY 
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7412 

PHOTOCONDUCTIVE CELL 

SENSITIVE 
SURFACE 

,12~ 
TO 

1.00••
t.19" 

.38"MAX 
UNTINNED LENGTH 

EACH LEAD 

,10" MAX. DIA-s 

.20"MIN. 

I I 
- Ʒ1 N-.02"MIN. 

D A, 

1.4" 
MIN. 

1 
~--

,14 MAX 

1.35" 
MAX 

.15 MAX, 

T 

2 FLEXIBLE 
LEADS 

,018 x.005" 
DIA. 

(SEE NOTE) 

92CS-9986 

NOTE: THE SPECIFIED LEAD DIAMETER IS MAINTAINED ONLY WITH-

IN THE UNTINNED LENGTH. 

8-59 ELECTRON TUBE DIVISION 
AADIO CORRORATICNJ OF AMERICA, NAARISON, NEW JERSEY 
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7412 

AVERAGE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 287(P K. 

AMBIENT TEMPERATURE = 25" C 
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7412 

TYPICAL RISE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE 
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AMBIENT TEMPERATURE=25' C 

CURVE ILLUMINATION- FOOTCANDLES 
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TYPICAL DECAY CHARACTERISTICS 
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CURVES ARE INDEPENDENT OF VOLTAGE 
AMBIENT TEMPERATURE=25` C 

CURVE_ ILLUMINATION— FOOTCANDLES~ 
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7412 

TYPICAL CHARACTERISTICS 

ARE INDEPENDENT 
OF VOLTAGE. 

CURVES 

CURVE ILLUMINATION—
FOOTGANDLES'~ 
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7412 
RESPONSE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25' C 

CURVE ILLUMINATION— FOOTCANDLES 
A 
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7735, 7735A 
Vid icons 

Magnetic Focus 1"—Diameter Magnetic Deflection 
For Non-Critical Industrial and Consumer 

Product Closed-Circuit TV 

The 7735A and 7735 are the same as the 77358 except for 

.~. the following items: 

TYPICAL OPERATION AND PERFORMANCE DATA 

Low-Voltage Operation 

7735A 7735 
Grid No.l Voltage for 

Picture Cutoff°  —45 to —100 —45 to —100 V 

Lag—Per Cent of Initial 

Value of Signal-Output 
Current 1/20 Second After 

Illumination is Removed:b

Maximum Value 28 30 % 

Limiting Resolution; 

At center of picture—

Typical Value  700 700 TV 
Lines 

AVERAGE SENSITIVITY OPERATION 

Faceplate Illumination 

(Highlight) 1 1 fc 

Target Voltage c' d 20to 40 15 to 55 V 

Dark Currents 0.02 0.02 /~A 

Minimum Signal-Output 

Currentf 0.15 0.15 /tA 

° With no blanking voltage on grid No.l. 

b For initial signal-output current of 0.3 microampere and a 

dark current of 0.02 microampere. 

c The target voltage for each tube must be adjusted to that 

value which gives the desired operating signal current. 

d 
Indicated range serves only to illustrate the operating 
targetvoltage range normally encountered. 

~~U LJ 
Electronic 
Components 
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7735, 7735A 

e The deflecting circuits must provide extremely linear 

scanning for good black-level reproduction. Dark-current 

signal is proportional to the scanning velocity. Any 

change in scanning velocity produces ablack-level error 

in direct proportion to the change in scanning velocity. 

f Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 

SPURIOUS SIGNAL TEST 

Equivalent 
Number of 

Raster Lines 
Zone 1 

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 

Minimum separation between any 2 spots greater than 1 raster 

line is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration causes 

a smudged appearance. 

~~U U 
Electronic 
Components 
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77356 
Vidicon 

Magnetic Focus 1~~—Diameter -Magnetic Deflection 

For Live-Scene Pickup with Color or Black-and-White 

TV Cameras in Broadcast, Industrial, and Closed-Circuit 

Systems. The 77358 is Unilaterally Interchangeable 

with Types 7735 & 7735A. 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3f 10% volts 
Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance:° 
~, Target to all other electrodes 4.6 pF 

Spectral Response . . See Type II Spectral Response at front 

Photoconductive Layer: of this section 

Maximum useful diagonal of 
rectangular image(4 x 3'aspect ratio) 0.62 inch 

Orientation of quality rectangle—Proper orientation is ob-
tained 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   6.25"t 0.25" 
Greatest Diameter   1.125"t 0.010" 
Bulb   T8 
Bsae Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11) 

"" Socket   Cinchb No.54A18088, or equivalent 
Cleveland Electronicacd 

Focusing Coil  No. VF-115-5, or equivalent 
Deflecting Yoke  No. VY-111-8, or equivalent 
Alignment Coil   No. VA-118, or equivalent 

Operating Position .  AnY 
^ Weight (ApproxJ   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2"x 3/8" 

Grid—No. 3 &Grid—No. 4 Voltage . . . 1000 max. volts 
Grid—No. 2 Voltage   1000 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 

~~U LJ 
Electronic 
Components 
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77358 
Heater positive with 

respect to cathode   10 max. volts 
Target Voltage   100 max. volts 
Dark Current   0.25 max. µA 
Peak Target Currentf   0.55 max. µA 
Faceplate 

Illumination   1000 max. fc 
Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE 

For scanned area o(1 /2" Low- High-
x 3/8~~ -Faceplate tem- Voltage Voltage 
perature o(30° to 35cC Operation Operation 

Grid-No.4 (Decelerator) & 

Grid-No.3 (Beam-Focus 
Electrode) Voltage  2509 to 300 750 volts 

Grid-No.2 (Accelerator) 
Voltage   300 300 volts 

Grid-No.l Voltage for 
Picture Cutoffh   -45 to-100 -45 to-100 volts 
Average "Gamma" of 
Transfer Characteristic 
for signal-output current 
between 0.02µa and 
0.2 µa  

Visual Equivalent Signal-.
to-NoiseRatio(Approx.)~ 

Lag k 

Maximum value 
Typical valve 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.l 
When applied to cathode. 

Limiting Resolution: 
At center of picture-

Typicalvalue  
Minimum value  

Amplitude Response to a 400 
TV Line Square-Wave Test 

—~PatternatCenter of Picture 
Field Strength at Center of 

FocusingCoil~" 
Peek Deflecting-Coil Current: 

Horizontal 
Vertical  

Field Strength of 
Adjustable Alignment Coil 

0.65 

300:1 

0.65 

300:1 

28 28 % 
23 23 % 

75 75 volts 
20 20 volts 

750 900 TV lines 
700 - TV lines 

30 45 % 

40 60 gauss 

185 375 mA 
25 43 mA 

Oto4 Oto4 gauss 

Indicates a change. 
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77356 

High-sensitivity operation — 0.5 footcandle on faceplate 

Low- lligh-

Voltage Voltage 
Operation Operation. 

Faceplate I llumination (Highlight) 0.5 - fc 
Target Voltagen  P  30 to 60 - V 
Dark CurrentQ  0. 10 µA 
Signal-Output Currentr 

Typical   0.27 µA 

Average-sensitivity operation — 1.0 footcandle on faceplate 

faceplate Illumination (Highl ight) I.0 fc 
Target Voltagen+p  20 to 40 V 
Dark CurrentQ  0.025 ~A 
Signal-Output Currentr 

Typical   0.275 µA 
Minimum  0.265 µA 

High-Light Level Operation-10 foo tcandies on facep Late 

Faceplate Illumination (Highlight) 10 -
Target Voltagen+P   10 to 22 -
Dark Current4   0.005 
Signal-Output Currentr 

Typical   0.3 

fc 
V 

!~ 

a This cape tic ante, which effectively is the output impedance of the 77358, 
' increased when the tube is mounted in the deflecting-yoke acd 
focusing-coil assembly. The resistive co mpoaenc o£ the ou cput impe dance 

rn the order of 100 megohms 
D Orientation f quality rec can gle i obtained when the hori xon cal s 

e sentially parallel to the st tai ghc sides of the masked porti on sc of 
the fat eplac e. The acrai ghc sides are p cell el to the plane passing 
chrou gh the cube end shore pin. The masking for orien cation 
my and does not derfine the proper scanned area of the phococon ductive 
layer. 

a Made by Cleveland Electronics Inc., 1974 Easc 61st St., Cleveland, Ohio. 
d The a omponents are chosen co provide cube operation wi ch mrnrmum beam-

lanaiag a r. 
e Made by Cinch Manufec cu ring Corporation, 1026 S. Homan Ave., Chicago 24, 

Illinois. 

f Video amplifiers muse be designed properly co handle target torten ca of 
this megnitu de co a oid amplifier overload or picture drscorci on. 

B Definition, focus uniformi cy, end picture quality decrease with decreasingg 
grid-No.4 and grid-No.3 ltage. In general, grid-No.4 and grid-No.3 
should be operated above v250 vol ca. 

h Nich no blanking voltage on grid Na. 1, 

~ Mee r d ich high-gar low- se, cascode-input-type amplifier having 
ben dwidch f 5 Mc/s end peakasi gnl 1- u put cur ant f0. 35 m'c ampere. 
Because the n rn such a system s predomrnacely of the high-frequency 
type, the 's r leequivelenc rgnel-co-noise ra cro is taken es the ecio 
f the hi ghlighc v deo-signal current to rms nurse current, multiplied 

by a factor of 3. 
k Defin d the p enc of a icial lue f sig al-o ucpuc enc 1/20 

and after i plu mi na ci on i ved. Values shown a forr i nicial 
signal-output current of 0.3 mrcroempere and a dark current of 0.025 
r r emper . 

m The pol aricy of the focusing c it should be such chat a n rth-seeking 
pole rs attracted co the image enrd of the focusing oil, with the indi cacor 
located oucsi de of and ec the mage end of the focusing coil. 

a The target voltage for each 77358 must be adjusted to the value which 
grves the desired operating si gn el c sat. 

a Indicated range for each type of sec 'c serves only co illustrate the 
oper acing serge c-voltage range normallyeencountered. 
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q The deflecting ci cui cs must provide extremely lin eer sc arming for good 
black-level rep roduc ci on. Dark-cu rrenc signal is proportional co the 

ing velocity. Any ch en ge is s ni g velocity produces a ble<k-
level error .n drrecc proportion [o ct he change in scanning velocity. 

r Defined as the component of the hi gh li ghc target current after the dark-
current 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. 

Facep Late-temperature should not exceed 71°C (160°F), 
either during operation or storage of the 7735D. 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 
v aloe within the recommended range. Dark current increases 
with increasing temperature. It is highly desirable to operate 
the 77356 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 re spouse of the 77356 may be 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 Typ icaL Operation and Performance Data. 

Operation at higher electrode voltages may introduce 
additional beam-landing errors that may be partially compensated 
for by repositioning the deflecting components. Full compen-

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 77356. 

Dos and Don'ts on Use of RCA-7735H 

Dos 

1. Adjust camera scanning to utilize maximum useful area of 
photoconductive layer. 

2. Orient the vidi con so that horizontal scan is essentially 
parallel to the plane passing through tube axis and short pin. 

3. Align electron beam. 

4. With lens capped, adj ust target voltage for each individual 
v idicon 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-

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

and/or resultant signal is excessive. 

8. Always cap lens when transporting camera (see "Don'ts" 5). 

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 sc anning before beam of 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 

92LS-1064 

This test is performed usinga uniformly diffused white test 
p actern that is sep orated into two pones as shown above. The 
77356 is operated under the conditions specified under Typical 
Operation and Performance Data with the lens adjusted to provide 
a target current of 0.3 microampere. The 77356 is adjusted to 
provide maximum picture resolution. Spurious signals areevalu-
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 1. 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 and grainy background must 
have a contrast ratio of 1.5: 1 to constitute a reject item. 

RADIO CORPORATION OF AMERICA 
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TABLE I (For scanned area of 1/2" x 3/8") 

Equivalent Number 
of Raster Lines 

ZONE I 
Allowed Spots 

ZONE 2 
Allowed Spots 

Over 3 0 0 

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 this sr ze ere al lowed unless concentration causes a smudged appearance. 

DIMENSIONAL OUTLINE 

1 
1.125 835 
3.010 !.035 
DIA. } 

r 

050 
FACEPLATE 

i 

l 

6.25 
±.25 

92C5-9494R5 

MASKED PORTION 
OF FACE 

(SEE NOTEI 

METAL 
TARGET 
FLANGE 

1.020 +•030 
-.035 

DIA. 

BASE 
JEDEC No.EB-II 

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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ADDITIONAL DIMENSIONAL OUTLINE NOTE: 
^ Faceplate glass ie Coming No.7056 having a thickness of 

0.094" + 0.012". 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 
~ Pin 2: Grid No.l 

Pin 3: Internal 
Connection —
Do Not Use 

Pin 4: Internal 
Connection —

~ Do Not Use 
Pin 5: Grid No. 2 
Pin 6: Grids No.2 

and No.4 
Pin 7: Cathode 
Pin 8: Heater 
Flange: Target 
Short Index pin: Internal 

Connection —Make No 
Connection 

~. 

IC 

GI 

FLANGE 
TARGET 

IC G2 

SHORT PIN 
IC 

8HM 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

G3 
Gq 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error 

j _~4 2 1
2 

II  
3 16 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COI L 

 a 

— HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

DIMENSIONS IN INCHES 

92CS-11900RI 

Note: Cross-hatching indicates wound position of focusing 
coil. 
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RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2•  ~ 3/e•
FACEPLATE TEMPERATURE•30• C APPROX. 

x 
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e  
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C 2

u 
Y 
K 

0 
0.01  

e  
6 

O 003 

Y 

i

2 0 6 9 p •2 4 6 8~ 2 4 

TARGET VOLTS 92CS-12235 

UNCOMPENSATED HORIZONTAL SQUARE-WAVE RESPONSE 

100 

w 

3 
1 
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Nu 
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~~ 60 
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a~ 
J d. 
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Nw 40 ~u 
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~W 
WZ 
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ww 20 
a~ 
3 

J 

~ ~. 

HIGHLIGHT TARGET MICROAMPERES=0.35 
  DARK CURRENT (MICROAMPERES)=0.02 

TEST PAT TERN: TRANSPARENT SOUARE-
WAVE RESOLUTION WEDGE. 

11 
O 

11 

~~ 

CURVE A : GRIO- No.4 B GRIO-
No.3 VOLTS = 750 

CURVE B : GRID- No. 4 8 GRID-
No. 3 VOLTS = i00 

■ 

R

■ 

■ 

 appp 
1:/~,1f.1

~ H 

C 

woc 

C 

~~~i=iiii. 

200 400 600 
TV LINE NUMBER 

800 

i2LM-2232 

~/ 
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LIGHT TRANSFER CHARACTERISTICS 
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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 ILLUMINATION = 1 FO~TCANDLE 

50 100 50 200 250 
TIME AFTER ILLUMINATION IS REMOVED- MILLISECONDS 

92LM-1068RI 
~~~ 

LJ U~U LJ 
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7746 
Multiplier Phototube 

--~ 

~~ 

10-STAGE, HEAD-ON, SPHERICAL-FACEPLATE TYPE HAVING 
ENCLOSED, IN-LINE DYNODE STRUCTURE, 1.68"-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S-I I 
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 µµf 
Anode to all other electrodes. 5 µµf 
Dynode No. 10 to all other electrodes. 6.5 µµf 

Maximum Overal l 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 

(JEDEC Group 5, No.B14-381 
Basing Designation for BOTTOM VIEW   14AV 

Pin 1 -Dynode No.1 
Pin 2 -Dynode No.3 
Pin 3 -Dynode No.5 

/1 Pin 4 -Dynode No.7 
Pin 5 -Dynode No.9 
Pin 6 -Anode 
Pin 7 -Dynode No.10 
Pin 8 -Dynode No.B 
Pin 9 -Dynode No.6 
Pin 10 -Dynode No.4 
Pin 11 - Dynode No.2 
Pin 12 -Internal Con-

nection—
Do Not Use 

Pin 13 -Focusing Electrode 
Pin 14 - Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

r'~ Maximum RatingS, Absolute-,'•;aximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  2500 max. volts 

RADIO CORPORATION OF AMERICA 
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SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE (DC)  400 max. volts 

SUPPLY VOLTAGE BEPMEEN CONSECUTIVE 
DYNODES (DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.l 
AND CATHODE IDCI  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE (DC)  600 max. volts 

AVERAGE ANODE CURRENTS  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with do supply voltage IE) across a volt-
age divider providing electrode voltages shown in Table I 

Mich E = 200o volts (Exceyt as noted) and focusing-electrode 
voltage adjusted to give maximum current amfllification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms   - 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 

l ight source* 50 70 - {ca/lumen 
With blue 

light sourcel'. 0.05 - ~ - µa 
Current Ampl ification - 1.7 x 10 -
Equivalent Anod~Dark-
Current Input at 
luminous sensitivity 
of 230 amperes/lumen. - 9 x 10_12 3.5 x 10 9 lumen 

Equivalent Noise Inputs - 6 x 10 g - lumen 
Anode-Pulse Rise Time; - 2 x 10 - 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 10_~Q® - sec 
1.6"  - 5 x 10 - sec 

With E = igoo volts (Exceyt as noted! and focusing-electrode 
voltage adjusted to give maximum current amylification 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
angstroms   - 1 x 105 - amp/watt 

Cathode radiant, 
at 4400 angstroms - 0.056 

Luminous, at 0 cps• 23 130 
- amp/watt 
680 amp/lumen 

V 

~~ 
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Min. Median Max. 

Cathode luminous: 
With tungsten 
l ight source* 50 70 - µa/lumen 

Current Ampl ification - 1.8 x 106 -
Equivalent Anodg-Dark-
Current Input at 
luminous sensitivity 
of 20 amperes/lumen - 8 x 10-10 2.5 x 10

-g lumen 
Equivalent Noise Inputs - 4 x 10-12 1 x 10- i 1 lumen 

Pulse Height Resolution# 8.5 9 % 

With E = z000 volts (Except as noted) and focusing—electrode 

voltage adjusted to give maximum current amyliJication 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms   - 4.8 x 103 - amp/watt 

Cathode radiant, 
at 4400 angstroms - 0.056 - amp/watt 

Luminous, at 0 cps 1 6 30 amp/lumen 
Cathode luminous: 
With tungsten 
l ight source* 50 70 - µa/lumen 

Current Ampl ification - 8.6 x 104 -
Equivalent Anodg-Dark-
Current Input at 
luminous sensitivity 
of 6 amperes/lumen. - 5 x 10-10 - lumen 

Equivalent Noise Inputs - 5 x 10-12 - lumen 

~ Averaged over any interval of 30 secontls maximum. 

~ under the following conditions: The light source is a tun gslen—Pllament 
lamp operated at a color temperature of 2870° K. A l ight input of 0.1 
mi crolumen Is use tl. 

* Untler the following condi lion s: The light source is atungsten—filament 
lamp operated at a color temperature of 2870° K. Tne value of light 
flux is 0.01 lumen antl 200 volts are applietl De tween cathotle and all 
other electrodes connected together as anode. 

Untler [he following contlitions; Light incident on the cathotle is 
transmi tted through a blue filter (Corning No.C.S. 5-58. Glass Code 
N 0.5113 pol ish etl l0 1/2 stock ihi ckness) from a tungsten—filament lamp 
operated et a color temperature oT 2970° K. The value of light flux 
on the filter is 0.01 lumen. A voltage of 200 volts is apDll etl between 
cathode antl all other electrodes connected together as anode. 

w For spectral ch$racteri slit of this source, see sheet SPECTRAL CHARACTER—
ISTIC OF 2970 K LI GNT SOURCE ANO SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870° K SOURCE AFTER PASSING THROUGH INDICATED SLUE FILTER at 
front of this section. 

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

~ Untler the following cantli tl ons: Suppply voltage (E)is a5 shown, 250— C 
LU De temperature, external shield is connectetl to cathotle, Dantlwi dih 
1 cycle per secon tl, tungsten light source of 29700 K interru pt etl at a 
low au d.io frequency to produce incident radl ati on pulses alternating 
between zero antl the value stated. The •on' periotl of the pulse is 
equal to the •off• period. The output current is measured through a 
filter which passes only the fundamental frequ en cyof the pulses. 

~ Neasu retl between 10 per cent and 90 per cent of maximum anotl a—pulse 
height. This anotl a—pulse rise time Is pri marl ly a function of lrensit—
time variations in the multiplier stages and is measured under contli lions 
with an Incitlen t—light spot approximately i millimeter in di em et er 
centered on the photocethod e. 
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7746 
Tne se values represent the tl i fference in time of transi t between the 
photocathode antl dynode No.i for electrons simultaneously released from 
the center and from the periphery of the sped Pied area 5. 

# Measured with 5upp ly voltage (El = 1200 to 1300 volts' radiation source, 
an isotope of cesium having an atomic mass of 137 (C5J37); scintillation 
count@r crystal, acylindrical 2• x 2• thallium—activated sod iurtr iodide 
type LxaI (T1) — type eDe S50, Serial Xo.AL2a1, manyf actured Uy xarshaw 
C nemical Co.. 1945 E. 97 St raet, Cleveland 6, Ohi oJ. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.06% of Supply 

Voltage (E) 
multipl ied 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.B and Dynode No.9 

Dynode No.9 and Dynode No. 1O 

Dynode No.1O and Anode 

Anode and Cathode 

2 

1.4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

12.4 

Focusing electrode is connected to arm ofpotenti—
ometer between cathode and dynode No. 1. The 
focusing—electrode voltage is varied to give 
maximum current ampl ification. 

OPERATING CONSIDERATIONS 

The oqe rating 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 in sensitivity (sometimes cal led 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 usual ly recovers a substantial 
percentage of such loss in sensitivity. 

The use of an average anode current wel l below the maximum—
rated value of 2 mi l l iamperes is recommended when stabi l ity of 
operation is important. When maximum stabi l ity 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 De provided to prevent 
extraneous l ight from reaching any part of the 7746. 

~i 

V 
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The high voltages at which the ryryg6 is oyerated 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 S-I I Response 
is shown at front of this Section 

PHOTOCATHODE 

T16 
BULB 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

N>s B14-38 

v— 2.00't.06" 
DIA. 

~
i.68" MIN. 
I'  IA.`

2.31 MAX._ 
DIA. 

5.8~ 
+ q" 

r

6. 2" 
MAX. 

92C5-10592 

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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TYPICAL ANODE CHARACTERISTICS 
DYNODE-No.I-TO-CATHODE VOLTS=160 
DYNODE-No.I-TO-DYNODE-No.2 VOLTS = I10 
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. 
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CHARACTERISTICS 

THE SUPPLY VOLTAGE ~E~ ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN g-06 ~10 OF E 
MULTIPLIED BY 

CATHODE 8 DYI 2 
DYI 8 DY2 14 
DY2 8 DY3 
DY3 8 DYq 
DYq 8 DY5 
DYg 8 DY6 
DY6 8DY7 
DY7 8 DYg 
DY8 8 DYq 
DYq 8 DYIO 
DYIO 8 ANODE 
ANODE 8 CATHODE 12.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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T APICAL ANODE-DARK-CURRENT CHARACTERISTI 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.06°/o OF E 
MULTIPLIED BY 

CATHODE 8 DY I 
DYI 8 DY2 
DYp8 DY3 
DY38 DY4 
DYq 8 DY5 
DY5 8 DY6 
DY6 8 DY7 
DY7 8 DYg 
DYg 8 OYq 
DYq 8 DYlO 
x'10 8 %+NODE 
ANODE 8 CATHODE 

1.4 

12.4 

2 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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

TUBE TEMPERATURE=25° C 
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AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
FOCUSING—ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM—

ETER CONNECTED BETWEEN DYNODE Ngl 
AND CATHODE. 

O_ b ~D O N O 

RELATIVE ANODE CURRENT — PER CENT 
92CM-10590 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE-NsI-TO- CATHODE VOLTS=200 
DYNODE-NQI-TO-DYNODE-N42 VOLTS=140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-NQ5 STAGE=100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION 
ANODE IS AT GROUND POTENTIAL, 
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Multiplier ~ototube 
G-STAGE, HEAD-ON, FLAT-FACEPLATf, COMPACT TYPE HAVING 
IN-LINE DYNODE STRUCTURE, 0.3"-DIAMETER CURVED, C1R-
CU.LAR, SEMITRANSPARENT PHOTOCATHODE AND S-11 RE$PONSE 

DATA 

General: 

Spectral Response  5-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape Curved C i rcul ar 
Window: 

Area 0  2 sq. in. 
Minimum diameter   0.5 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.6   1.8 
Anode to all other electrodes 2  8 

Maximum Overall Length 

µµf 
µµf 

2  75" 
Seated .Length 2  18" t 0 06" 
Maximum Diameter 0  78" 
Operating Position  Any 
Weight (Approx.)   0.6 oz 
Bulb   T6 
Socket  Cinch No. 121-11-10-134, or equivalent 
Base  Small-Button Ninar 9-Pin (JEDEC No. E9-37) 
Basing Designation for BOTTOM VIEW  9NG 

Pin 1 -Dynode No.l 
Pin 2 -Dynode No.3 
Pin 3 —Dynode No.5 
P i n 4 -Anode 
Pin 5 -Dynode No.6 
Pin 6 -Dynode No.4 

aaccr~oN ar ~wNT: 
~wTo tw or eucS 

pin 7 -Dynode No.2 
Pin 8 -Internal Con-

nection—
Do Not Use 

Pin 9 -Photo-
cathode 

MHXImUm RatingS, Absolute-Naximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC or Peak AC)  1500 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.6 
AND ANODE IDC or Peak AC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES (CC or Peak AC)  200 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.l 
AND CATHODE 1DC or eak AC)  400 max. volts 

AVERAGE ANODE CURRENTP 0  5 max. ma 
AMBIENT TEMPERATURE  75 max. oC 

~',~~, RADIO CORPORATION OF AMERICA DATA 1 
Electron Tube Division Harrison, N. 1. I 0-60 
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Characteristics Range Yalues for Equipment Design: 

Under conditions with do supply voltage fEl across a 

voltage di Vider providing I /4 of E between cathode 

and dynode- No. I; L/8 of E for each s ucceeding stage; 

and I/8 of E between dynode No.6 and anode 

With E = 2aoo volts (Except as notedl 

Min. Median Max. 

Sensitivity: 

Radiant, at 4400 

angstroms — 0.00024 — amp/µw j~ ,i 
Cathode radiant, at \li/ 
4400 angstroms — 0.048 — amp/watt 

Luminous, at 0 cps'. 0.1 0.3 1.0 amp/lumen 
Cathode luminous: 

With tungsten 
l ight source* 40 60 — µa/lumen 

With blue 1 fight 
source"`  — 0.06 — µa 

Current Ampl ification. — 5 x 103 —
Equivalent Anode—

Dark— urrent 
Input  — 1 x 10—g 3 x 10-8 lumen 

Equivalent Noise 
Inputs  3 x 10-10 1 x 10-9 lumen 

• 
Averaged over any interval of 30 secon tls maximum. 

~ Untler the following contlitions: Th e. light source is a tungsten-
filament lamp operated at a color temperature of 2870° N. A light 
I npul of 10 mlcrolumens 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 2870° K. The value 
of }I ht Pluz is 0.01 lumen and 200 volts are applietl between cathode 
antl all other electrodes connected together as anode. 

Untler the following condition r. 'Li ht incident on the cathotle Is 
t ramsmittetl througRa Dlue filter (Corning, Glass Code No.5113 polished 
tD 1/2 stock thickness) fd om a tungsten-ttlament lamp operated at a 
color temperature of 2870 N. The value of light flux on the filter 
is 0.01 1ume~. The load resistor has a value of 0.01 megohm antl 200 
volts are applied between cathode antl all other el ectr otles connec tetl 
t ogeth et as anode. 

' far sDecWal characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISYYC OF 2870° K LIGHT SOU RCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front OP th15 section. 

Measured at a to De temperature of 25D C antl wl to the supply voltage 
(E) adjusted to give a luminous sensitivl ty of 0.3 ampere per lumen. 
Dark current may be retluced by the use of a retrige rent. 

ǅ Under the following conditions: Supply voltage (E) is as shown, 25°-C 
t uDe temperature, external shield is connected to cathode, Dandwi dth 
1 cycle per second, tungsten light source of 2870° - K interruptetl at a 
low autlio Prequ en cy to produce incident ratliatlon pulses alternating 
between zero antl the value stated. The 'on' period of the pulses Is 
equal to the "oPf' periotl. The output currenC is measured through 
a filter which passes only the fundamental frequency of the pulses. 

OPERATING CONSIDERATIONS 

The use of an average anode current wi l l below the 

maximum-rated va~l ue of 0.5 mi l l iampere is recommended when 

stabi l ity 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 776q may 

be necessary. 

The high voltages at which the 776q is oqe rated 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 

.735" 
---sss{{{ +.020" 

I DIA. 

5 

PHOTOCATHODE J

T6 
BULB 

SMALL-BUTTON 
NINAR 9-PIN BASE 
JEDEC N$ E9-37 

—~ 

MIN. 
DIA. i 

2.16" 
3.06" i 2.75" 

MAX. 

Tan
MAX. 
DIA. 

9205-10696 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
DYNODE NS•I-TO-CATHODE VOLTS=300 
EACH SUCCEEDING-DYNODE-STAGE VOLTS=150 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT 
COLOR TEMPERATURE OF 2870' K. 
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CHARACTERISTICS 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
I/q OF E BETWEEN CATHODE AND DYNODE N41; I/8 OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND I/g OF E 
BETWEEN DYNODE N46 AND ANODE. 
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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 I/q OF E BETWEEN CATHODE AND DYNODE 
NRI; I/g OF E FOR EACH SUCCEEDING STAGE; AND I/g 
OF E BETWEEN DYNODE N46 AND ANODE. 

LIGHT SOURCE IS ATUNGSTEN—FILAMENT LAMP OPER—
ATED AT A COLOR TEMPERATURE OF 2870' K. 

.TUBE TEMPERATURE=25"C 
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Photomultiplier Tube 

-. 
Small, 3/a ~~-Diameter, 10-Stage, Head-On Type 

Having 5-11 Spectral Response 

For Use In Compact Scintillation Counting Systems And 

In Other Applications Involving The Detection And Mea- 
-~urementOf low-Level Light Sources 

GENERAL 
Spectral Response   S-11 

Wavelength of Maximum Response   4400 ± 500 ~ 

Cathode, Semitransparent   Cesium-Antimony 

4'~, Minimum projected area 0  2 in2 (1.26 cm2) 

Minimum diameter   0.5 in (1.27 cm) 

Window  Lime Glass (Corning° No.0080), or equivalent 
Shape   P1ano-Concave 

Index of refraction at 4360 angstroms 1  523 
Dynodes: 

Substrate   Copper-Beryllium 
Secondary-Emitting Surface   Beryllium-Oxide 
Structure . . . . . _ . . . In-Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   2.4 pF 

Anode to all other electrodes   3.2 pF 
Maximum Overall Length 

(Excluding semiflexible leads) 3  94 in (10 cm)~—

~vlaximum Diameter   0.78 in (2 cm) 
.ul b . . .   T6 

Base   See Dimensional Outline 

Magnetic Shield . . . . Millenb Part No.80801N, or equivalent 

pperating Position   Any 

Weight (Approx.) 0  9 oz (25.5 g) 

r  MAXIMUM RATINGS, gbsolute-Maximum Values 
DC Supply voltage; 

Between anode and cathode   1500 max. V 
Between anode and dynode No.10   300 max. V 

Between consecutive dynodes   200 max. V 

~'1, Between dynode No.l and .cathode   400 max. V 

Average Anode Currentd  0.5 max. mA 

Ambient Temperatures     75 max. ° C 

LJ ~1l ~ JL/ LJ 
Electronic 
Components 

DATA 1 
1 1-69 
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--'•CHARACTERISTICS RANGE VALUES FOR EQUIPMENT 

DESIGN 

Under conditions with do supply voltage (E) across a voltages J 
divider providing electrode voltages shown in Table I, except 
as noted. 
With E = 1250 volts (Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radiant F at. 
4400 angstroms  - 1.3 x 104 - A/W 

Luminous9
(2870° K)  7 16 60 A/lm 

Cathode Sensitivity: 

Radianth at 
4400 angstroms   - 0.048 - A/W 

Lumi~ousl 5 5 
(2870 K)  4 x 10-  6 x 10- - A/Im 
Current withblue 
light source (2870° K 
+ C.S. No.5-58~   4 x 10~ 6 x 10~ - A 
Quantum Efficiency at 
4200 angstroms . . - 14 - 

Current Amplification. - 2.7 x 105 -

Anode Dark Current"' . - 4 x 10
-y 

4 x 10~ A 

Equivalent Anode Dark - 5 x 10-13n 5 x 10 12n 
lm 

Current Input"'   - 6 x 10 6 x 10 W 

Equivalent Noise - 3.2 x 10 15 - Im 
Inputp  - 4 x 10 4 - W 

Anode-Pulse Rise 
Timers at 1500 V   - 1.8 x.10-9 - s 

Electron Transit Timer, t 
at1500V   - 2x10 - sf , 
a Made by Corning Claws Works_ Coming, New York 14830. 
b Made by James Millen Manufacturing Company, 150 Ex-

change Street, Malden, MA 02148. 
d Averaged over any interval of 30 seconds maximum. 

° Tube operation at room temperature or below is recom-• 
mended. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

e Under the following conditions: The light source is a 
tungsten-filament lamp having slime-glass envelope. It iqq ~ 
operated at a color temperature of 2870° K and a light/ 
input of 10 microlumena is used. 

—~ Indicates a change or addition. 

~~U LJ 
Electronic 
Components 

DATA 1  i 
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h This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

~ Under the following conditions: The light source is a 
tungsten-filament lamp having slime-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 applied between 
cathode and all other electrodes connected as anode. 

Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5~8, polished to 1/2 stock thickness-Manufactured by 
the Corning Glass Works, Corning, NY 148301 from s tung-
sten-filament lamp operated at a color temperature of 

/~ 2870°  K. The value of light flux incident on the filter is 
r ~ 0.01 lumen and 200 volts are applied between cathode and 

all other electrodes connected as anode. 

"'At a tube temperature of 22°  C. With supply voltage ad-
justed to give a luminous sensitivity' of 7.5 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

^ At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 803 
lumens per watt. 

P Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source gt acolor-temperature of 2870° K in-

terrupted 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. 

q At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 803 lumens 

per watt. 

r Under conditions with do supply voltage (E) across a 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.10 and anode.. 

a 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 ie measured under 
\conditions with the incident light fully illuminating the 
photocathode. 

~ The electron transit time is the time interval between the 

~~~ 
Electronic 
Components 

DATA 2 
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arrival of a delta function light pulse at the entrance window 

of the tube and the time at which the output pulse at the 

anode terminal reaches peak amplitude. The transit time is 

measured under conditions with the incident light fully il-

luminating the photocathode. 

DIMENSIONAL OUTLINE 

FACEPLATE 
(NOTE 3) 

PHOTOCATHODE 

T6 BULB 

BASE 
JEDEC No.El2-72 

AND 
PROTECTIVE PLASTIC 

SMELL 

~c~ 

D—~-I 
H 

l 

B 

P 

A 

~12 SEMIFLEXIBLE DUMET LEADS 
0162.004 DIA 

( 4lmm±.Imm DIA.) 
(NOTE 2) 

9203-10659R2 

~~ 

Dimensions Inches mm 

A 3.94 max. 100.0 max. 

B 3.50 + 
.02 88 9 

+ 1.5 
-3 

C .5 min. dia. 12.7 min. dia. 
`~ 

D .78 max. dia. 19.8 max. dia. 
E .755 max. dia. 19.18 max. dia. 
F .38 max. 9.7 max. 
G .47 ± .O1 dia. 11.9 ± .25 dia. 
H .75 min. 19.0 min. 
P .30 max. 7.6 max. 
R 1.0 max. 25 max. 

~~U U 
Electronic 
Components 
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DIMENSIONAL OUTLINE NOTES 
Note 1: Within this length, maximum diameter of tube is 

x.78". 
dote 2: The semiflexible leads of the tube may be soldered 
or welded into the associated circuit. If desired, the leads 
may be trimmed to within 1/4 inch of the protective shell. 
Care must be exercised when making such connections to 
prevent tube destruction due to thermal stress of the glass-

-^'lietal seals. A heat sink placed in contact with the semi-
.lexible leads between the point being soldered, or welded°
and the protective shell is recommended. Excessive bending 
of the leads is to be avoided. 
Note 3: Deviation from flatness will not exceed 0.006" from 
peak to valley. 

~"~ 
_EAD CONNECTIONS (BOTTOM VIEW) 
Lead 1: Dynode No.l 

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.B 

Lead 9: Dynode No.6 DYE 

Lead 10: Dynode No.4 

Lead 11: Dynode No.2 Lead 12: Photocathode 
.^~, 

_EAD ORIENTATION (BOTTOM VIEW) 
257' 257° ,12 SEMIFLEXIBLE 

DUMET LEADS 
25.7° 25.7% ,016±.004 DIA. 

DYIO 

25.7° ~ 25.7° 

25.7° ~~~11 25.7° 

25.7° 
/~ INDEX 

, NOT E I 1 

92L3-2630 

(NOTE 21 

92LS-2681F2 

LJ ULJU LJ 
Electronic 
Components 

DATA 3 
1 1-69 
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LEAD ORIENTATION NOTES 
N ote 1: Lead N o.lv >s cut oif within 0.04 inch of the glass 
button for indexing. 

N ote 2: Lead N o.13 is cut off within 0.04 inch of the glas s/ 
button. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT WHICH 
PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 
1 

RII 

RI

+o R 

TO 
REGULATED 
DC POWER R SUPPLY 

(SEE NOTE I) 

— O R5

R2

DYNODE NO f0 

DYNODE NO 9 

DYNODE NO 8 

 O 
LOAD 

CONNECT10~ 

DYNODE NO 7 

DYNODE NO 6 

DYNODE NO. S 

2 

DYNODE N0.4 

6 
7 

I 

9 

10 

12 

~.r` 

PHOTO-
MULTIPLIER 
TORE 

DYNODE N0.3 

DYNODE N0.2 

DYNODE NO. I 

PHOTOCATHODE 

92LM-1927 

R1 and R2: 560,000 ohms, 1/2 watt 
R3: 820,000 ohms, 1/2 watt 

R4 through Rll : 470,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 150 
volts dc. 
Note 2: Component values are dependent upon nature of 
application and output signal desired. 

~~U u 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR USE 
IN SCINTILLATION -COUNTING APPLICATIONS 

~"~. ANODE RETURN 

R12 

C 

I 
DYNODE 

C 
I 

N0. 10 

T 

RIO 
C 

2~DYNODE N0.9 

DYNODE 

C3

NO.B 

c4 N0.7 TDYNODE 
6 

9 r +o 
R 7 

TO DYNODE N0.6 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE I) DYNODE N0.5 

-• R 2 

DYNODE N0.4 I 

PHOTO-
MULTIPLIER 

DYNODE N0.3 
TUBE 

R3
DYNODE N0.2 

DYNODE N0.1 

PHOTOCATHODE 

Cg 

~~ 

10 

12 

0 
OUTPUT 
0 

C1: 
C2: 
C3: 
C4: 

C5 and C6: 
R1 and R2: 

R3: 
R4 through Rl l 

~. R12~ 
R13~ 

N ote 1: Adjustable 
volts dc. 

  (Continued on next page) 

92LM•1928 
0.05 µF, 500 volts (dc working) 
0.02 µF, 500 volts (dc working) 
0.01 µF, 500 volts (dc working) 
0.005 µF, 500 volts (dc working) 
0.005 µF, 3000 volts (dc working) 
560,000 ohms, 1/2 watt 
820,000 ohms, 1/2 watt 
470,000 ohms, 1/2 watt 
1 megohm, 1/2 watt 
100,000 ohms, 1/2 watt 

between approximately 500 and 1500 

~~U u 
Electronic 
Components 

DATA 4 
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Note 2: Capacitors C1 through C6 should be connected at 
tube socket for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of 
application and output signal desired. ' '~ 

TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

Between: 
8.25% of Supply 

Voltage (E) 
Multiplied by: 

Cathode and Dynode No.l 
Dynode No.l and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.B 
Dynode No.B and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Anode 
Anode xnd Cathode 

1.2 
1.2 
1.7 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.1 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE (EI ACROSS VOLTAGE DIVIDER PROVIDING I/6 OF E 
BETWEEN CATHODE AND DYNODE N0.1;1/120FE FOR EACH SUCCEED—
ING DYNODE STAGE;AND /12 OF E BETWEEN DYNODE No. 10 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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7767 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTI[S 
'-~ 

I THE SUPPLY VOLTAGE (E)ACROSS AVOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 8.25 % OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. l 
DYNODE No. 1 AND DYNODE No 2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1 .2 
I . 2 
1.7 
I.0 
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7767 
TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-DYNODE-N0.1 VOLTS=124 
DYNODE - N0.1-TO-DYNODE-N0.2 VOLTS=124 
DYNODE- N0.2- TO - DYNODE-N0.3-VOLTS•175 
EACH SUCCEEDING DYNODE-STAGE VOLTS~•103 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT 

A COLOR TEMPERATURE OF 2870°K. 
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7767 
SPECTRAL ENERGY DISTRIBUTION OF 2870°  K LIGHT 

SOURCE AFTER PASSING THROUGH INDICATED FILTER 
'~ 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No. S-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THESUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES 
AS FOLLOWS: 

BETWEEN 
8.25960E E 

MULTIPLIED BY 

CATHODE AND DYNODE No.l 
DYNODE No. l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE -STAGE 
ANODE AND CATHODE 

I . 2 
I . 2 
I . 7 
I . 0 

12. I 

TUBE TEMPERATURE IS 22°C. 
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TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON 
ANODE CURRENT 

SUPPLY VOLTAGE EIS ACROSS A VOLTAGE DIVIDER P(~OVIDING 
I/6 OF E BETWEEN CATHODE AND DYNODE-No.l ; I/12 OF E 
FOR EACH SUCCEEDING DYNODE-STAGE; AND I/12 OF E 
BETWEEN DYNODE-N0.10 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE S ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

~~~~~~~~~ ~~ 
I 

POSITIVE VALUE OF N IN 
DIRECTION SHOWN: 

+ • IRECTI 3 I ~ T OF P• • R 

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

P
E
R
 C
E
N
T
 

O
 

A
 

_
 

i l I) ■ .%iii.: ■ ̀ 

1l=~~INiil~~i■i■~111tiil~ili 
SN, \ 7 t■EÅ600VOLTSÅ 

■EÅ1500VOLTS 

1 
LO  i1~r111111I1u~~~ll ■I. 

111111111, 
i:~:■ ■.■■■■■~ 

~~111111111 Illulll~llylllilllllllillll~ 

~ 
i.

ull1 IIIIIf1
■■■N■■ ~■■■■

1Å■N ~~~■N~■■_ 

;■~I■I■N~~I~1~1~11!!1!~ 
~■~■ 

. 
~~~~~~~ 

...,,...,,........u'. 
■■■~■■■■■■■■■■ ■ 

■~~■ ~■ ~~~ f■■■f 

■. ■■..... 
of 

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

qq
 

P
E
R
 C
E
N
T
 

a 
O

 
y 

O
 

O
 

P 

~~iil 
:0::1:■1'If= 

~~'~n■ "~ i■■ii■■■■■■ ■■■ 
:: ■ ■ I~ ~~■....■ 

'~~ 
of 

II ! E = 500 VDLTS !!~ : I ~IlI~ 

~ ~ T 1 ~11lI~I~IIiI`~~~_ 
.:1.:.1::::

~ 
~ ~-=viii

111=~ 
N■:1le 

~ 
E .~.: 

!11■!!!!!!~ !!!!!! 
i~~~ 

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

P
E

R
 C

opE
~N

T 
p_
 

O
 

O
 

O
_ 

_ 
~

 
S 11~~~lil~i~~~~ ;; 

1: 
iillli '■" NN■■11!lilll ••• 11 Ill;llllllilli~fl l' ! Ll.l....! .!!.. .... 

1111111111111111 ..11.lulllilllll:11111 
~~'IfRillflllitlllliftft 

E•BOOVOLTs:::: 
'~~iff u■ ~:ruu 

`l11111'u Ilfllllf111~111 
r~tillll' 1111f1111 1111111111:11:1 ,11 

'l!,,~1~1~11,1,1I~fi~lf, 
. 

111 f1,1,11i~~N, !~~,1~,1,1~ 
~II~~~I~~IIII~I~~~I~M1 ~ P`ilf~llll~lllll~~  - -- . , , - 

MAGNET C FIELD INTENSITY(N)-OERSTEDS~+92LM-2223Po

Electronic 
Components 

DATA 7 

1 1-69 



7767 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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..—. 

Multiplier Phototube 
12-STAGE, HEAD-ON, SPHERICAL-FACEPLATE TYPE HAVING 
ENCLOSED, IN-LINE DYNODE STRUCTURE, 1.66"-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S-I I RESPONSE, 
HIGH CURRENT AMPLIFICATION, AND EXTREMELY SHORT RISE TIME 

DATA 

General: 

Spectral Response  5-11 
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. 12 
Anode to all other electrodes 
Dynode No.12 to all other electrodes  

Maximum Overall Length 
Seated Length 
Maximum Diameter 
Operating Position  
Weight (Approx.)  
Bulb  
Socket   Cinch No.CX-875°, or equivalent 
Base   Small-Shell Bidecal 20-Pin 

(JEDEC No. 620-102) 
Basing Designation for BOTTOM VIEW   20E 

Pin 1 - No Connection 
Pin 2 -Dynode No.l 
Pin 3 -Dynode No.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 No.l 

(Focusing 
Electrode) 

Pin 20 -Photocathode 

3.8 µµf 
5.7 µµf 
6.8 µµf 

6  31" 
5  50" t 0.19" 

2  06" 
Any 
7 oz 
T16 

DIRECTION OF LIGHT: 
INTO END OF BULB 

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

DATA I 
5-61 
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Maximum Ratings, A6so lute—Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  2600 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.12 
AND ANODE (DC)• 400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES (DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.l 
AND CATHODE (DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE (DC)  600 max. volts 

AVERAGE ANODE CURRENTb  2 max. ma 
AMBIENT TDdPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with do supply voltage lE] across a voltage 

divider providing electrode voltages shown in Table I 

With E = zgoo volts (Exce¢t as noted) and focusing—electrode 

voltage adjusted to give maximum current amAlification 

Sensitivity: 
Radiant, at 4400 

Nin. Median Nax. 

angstroms 
Cathode radiant, at 
4400 angstroms 

- 

- 

4.8 x 106

0.056 

- 

- 
Luminous, at 0 cps°. 
Cathode luminous: 
With tungsten 

light sourced. 
With blue light 
source°'f. 

1.4 x 103

50 

0.05 

6 x 103

70 

- 

50 x 103

- 

- 
Current Ampl ification. 
Equivalent Anode-Dark-
Current Input9 at 
luminous sensitiv-
ity of 6000 a/lm 

- 

- 

8.6 x 10~ 

4 x 10-1~ 

-

2.5 x 10-q 

Equivalent Noise Inputh - 3 x 10-12 - 
Anode--Pulse Rise Time. - 2 x 10-g - 
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— k 
1.4"   - 3 x 10-10 _ 

1.6"   - 5 x 10-lok _ 

a/w 

a/w 
a/lm 

µa/lm 

µa 

lm 
lm'v 
sec 

sec 
sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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With E = 1800 volts (Excetit as noted) and }°casing-electrode 
voltage adjusted to give maximum current amplification 

Nin. Median Nax. 

Sensitivity: 
Radiant, at 4400 
angstroms  - 5.1 x 105 - a/w 

Cathode radiant, 
at 4400 angstroms. - 0.056 - a/w 

Luminous, at 0 cps°. - 640 - a/lm 
Cathode luminous: 
With tungsten 
l ight sourced  50 70 - µa/lm 

Current Ampl ification. - 9.1 x 106 -
Equivaleht Anode-Dark-
Current Input9 at 
luminous sensitivity 
of 160 a/lm  - 4 x 10'10 - lm 

Equivalent Noise Inputh. - 2.4 x 10-12 - lm 

With E = lgoo volts (Exce4t as notedl and ,focusing-electrode 
voltage adjusted to give maximum current amflli}ication 

Nin. Median Nax. 

Sensitivity: 
Radiant, at 4400 
angstroms  - 2.9 x 104 - a/w 

Cathode radiant, 
at 4400 angstroms. - 0.056 - a/w 

Luminous, at 0 cps°. 8 36 300 a/lm 
Cathode luminous: 

With tungsten 
light sourced  50 70 - µa/lm 

Current Amplification. - 5 x 105 -
Equivalent Anode-Dark-
Current Inputg at 
luminous sensitivity 
of 9 a/lm  - 5 x 10-10 2 x 10-9 lm 

Equivalent Noise Inputh. - 3 x 10-12 - lm 
Pulse Height Resolution"' - 8.5 - ~ 

a 
Natle by Cinch Xanufacturing Corporatlon,1026 Soutn Homan Avenue, 
Chicago 24, I111noIs. 

h 
Averaged over any Interval of 30 secontls maximum. 

G Under the following conditions: The 11ght source Is a lungsten- 
filament lamm operatetl at a color temperature of 28700 K. A light 
I nDut of 0.1 Icralumen Is usetl. 

d Under the following contlltl ons: The l ight source is a tungsten-
fllament lamp operated et a color temperature of 2070° K. The value 
of Input flux is 0.03 lumen and 200 volts are appTletl between cathode 
antl all other electrodes connected tageth er as anode. 

e Under the fallowing contlltlons: Light Incltlent on the cathode is 
t ransmltte0 through a Clue filter (Corning C.S. No. S-58, Glass Code 
X0.5113 polished to 1/2 stock Lhlckness)f rom a tungsten-Tilament 
lamp opera tad at a color temperature o} 29700 N. The value of 11 ht 
flux on the filter Is 0.07 lumen. A voltage of 200 volts is applied 

f between cathode antl all other elec Lrotl es connected together as anode. 

For spectral cha racterl slit of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 29700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 29700 K SOURCE AFTER PASSING THROUGH IN0I CA TED BLUE FILTER 
at front of Lois section. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Y Measured at a tube temperature of 250 C. Dark current may be red ucetl 

by the use of a refrigerant. 

h Under the following conditions: SU PPIY voltage (E) Is as shown, 25°-C 
tube temperature, external shleltl is coon ectetl to cathode, Dandwitlih 1 
cycle Dar second, tungsten light source of 28700 K in ter ru ptetl at a 
low audio frequency to produce Incident radiation pulses alternating 
between zero and the value statetl. The "on" period of the pulse is 
equal to the •off• periotl. The ou CDut current is measured through a 
f ilter which passes only the ,fundamen tat frequency of the pulses. 

Measuretl between 10 per cent antl 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time Is prlmarilya function of transit-
time variations In the multlpller stages and is measured under 
conditions with an incident light spot approximately 1 millimeter in 
diameter centered on the photocathode. 

k 
These values represent the tl iff erence In time of transit between the 

- photocathode and dynotle No.l for electrons simultaneously releasetl \~
from the center and from the periphery of the specified areas. 

T 
Measuretl wi th supply voltage (El = 1100 to SN00 volts; radiation 
source, an isotope of cesium having an atomic mass of 737 (Cs 70; 
scinti llation-counter crysjal, a cylindrical 2" x 2' [hall ium-
activatetl sodium-ioditle type ZNaI(T1) — type DDB S50, Serial No.AL201, 
manufactured by N rshaw Chemical Company, 19u5 East 97 Street, 
Cleveland 6, Ohio. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95 of Supply 
Voltage (E) 

multipl ied 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 ofi potentiometer 
between cathode and dynode No. l. The focusing-electrode 
voltage is varied to give maximum current ampl ification. 

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 and its duration. When the 

7850 is operated at high average values of anode current, a 

d rop in sensitivity (sometimes cal led fat iguel 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 7850 usual ly recovers a substantial 

/~ percentage of such loss in sensitivity. 

~ 1  The use of an average anode current wel l below the 
maximum-rated value of 2 mi l l iamperes is recommended when 
stabi l ity of operation is important. When maximum stabi l ity 
is required, the average anode current should not exceed 
10 microamperes. 

Electrostatic and/or magnetic shielding of the 7850 may 
~be necessary. 

Adequate light shielding should be provided to prevent 

extraneous l ight from reaching any part of the 7850-

The high voltages at which the g8go 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 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-I I Response 

is shown at the front of this Section 

~1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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~z.00"±.06" 
D A. 

1.68" MIN. 
D A. 

PHOTOCATHODE—

T16 
BULB 

BASE 
JEDEC N• 820-102 

6.31" 

5.50" 
MAX. 

±.19
,.

92CS-1094182 

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. 

~r 

`o.r 

~~ 

~.~ 

RADIO CORPORATfON OF AMERICA 
Election Tube Division Harrison, N. 1. 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE—No.I—TO—CATHODE VOLTS=250 
DYNODE—No.I—TO—DYNODE—No.2 VOLTS=175 
EACH SUCCEEDING—DYNODE—STAGE VOLTS=I25 
FO 

CURRENT 
AMPLFIDCATIONTAGE ADJUSTED FOR MAXIMUM 

LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870'x. 

0 
O 
Q 

0 0 0 0 
O N M 

ANODE MICROAMPERES 

0 

92CM-10937 
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CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.95 % Of E 

MULTIPLIED BY 

CATHODE d DYI 
DYI d DY2 
DY2 9 DY3 
DY3 6. DYq 
DY4 d DYg 
DYg d DY6 
DY6 8 DYE 
DYE & DYg 
DYg & DYg 
DYg 6 DYIO 
DYIO 9 DYII 
DYI 9 DY12 
DYI2 8 ANODE 
ANODE d CATHODE 

1.4 

14.4 

2 

I 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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7850 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (EIACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6.95 % OF E 
MULTIPLIED BY 

CATHODE B DYI 
DYI 9 DY2 
DY2 d DY3 
DY3 9 DY4 
DYq B DY5 
DY5 6 DYg 
DYg &DY7 
DY7 & DYg 
DYg d DYg 
DYg & DYIO 
DYIp 9 DYII 
DYII 8 DY12 
DYI2 9 ANODE 
ANODE & CATHODE 

14 

14.4 

2 

FOCUSING—ELECTRODE VOLTAGE S ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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

TUBE TEMPERATURE=25°C 
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7850 
AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
FOCUSING—ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM—
ETER CONNECTED BETWEEN DYNODE AND 
CATHODE 
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RELATIVE ANODE CURRENT—PER CENT 
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7850 

TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE-NQI-TO- CATHODE VOLTS=200 
DYNODE-NQI-TO-DYNODE-NQ2 VOLTS=140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT F00. DYNODE-NQ 5 STAGE=100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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8051 

1 

Vidicon 
I-I/2" DIAMETER 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
For Broadcast Fi lm-Pickup or Data Transmission with 

Color or Black-and-White TV Cameras Requiring 
Resolutions of more than 1200 TY Lines 

General: 

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

Direct Interelectrode Capacitance:a 
Target to al l other electrodes   8.0 pf 

Spectral Response  5-18 
Wavelength of Maximum Response 4500 +500 -300 angstroms 
Photoconductive Layer: 

Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)b   1" 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overal l 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-Al ignment Assembly  Cleveland Electronics°

No.15-VFA-259, or equivalent 
Deflecting Yoked   Cleveland Electronics°

No.15-VY-258, or equivalent 
Socket   Aldene No. 208-SBSDC, or equivalent« 
Base Small-Button Super-Ditetrar 8-Pin (JEDEC No_E8-78) 

Basing Designation for BOTTOM VIEW  8LB 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Do Not Use 
Pin 4 -Grid No.4 
Pin 5 -Grid No.2 
Pin 6 -Grid No.3 
Pin 7 -Cathode 
Pin 8 -Heater 
Flange- Target 
Short Pin - Do Not Use 

TARGET 
Gq G2 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

MBXimum Ratings, Absolute-Maximum Values: 

Far scanned area of o.b" x o. 8" 

Grid-No.4 Voltage  1500 volts 
Grid-No.3 Voltage  1500 volts 

~- Indicates a cn an g e. 

RADIO CORPORATION OF AMERICA DATA I 
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8051 

Grid-No.2 Voltage  550 volts 
Grid-No.1 Voltage: 

Negative-bias value  300 volts 
Positive-bias value  0 volts 

Peak Heater-Cathode Voltage: 
Heater negative with respectto cathode  125 volts 
Heater positive with respect to cathode   10 volts 

Target Voltage   125 volts 
Dark Current 0  25 µa 

0  60 µa Peak Target Currentf 
Faceplate: 

Illumination  1000 fc 
-~ Tempe ratu re  71 °C 

Typical Operation: 

For scanned area of o. 6" x a.8" and 
}aced ate temberatvre of go° to gg° C 

Grid-No.4 (Decelerator) Voltages   1400 volts 
Grid-No.3 (Beam-Focus Electrode) Voltageh.  500 to 1000 volts 
Grid-No.2 (Accelerator) Voltage. 300 volts 
Grid-No.1 Voltage for picture cutoffJ. .-45 to -100 volts 
Average "Gamma" of Transfer Characteristic 
for signal-output current between 0.02 µa 
and 0.6 µa  0.65 

Minimum Peak-to-Peak Blanking Voltage: 
When appl ied to grid No  1   75 volts 
When appl ied to cathode  20 volts 

Lag:k 
Maximum value  33 ~ 
Typical value  25 % 

Limiting Resolution: 
At center of picture—
Typical value  1500 TV l ines 
Minimum value  1200 TV l ines 

At corners of picture—
Typical value  900 TV l ines 

Ampl itude 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 Al ignment Coilm 0 to 4 gauss 
Peak Deflecting-Coil Current for 
Specified Deflecting Yoke: 
Horizontal   240 ma 
Vertical   50 ma 

Average-Sensitivity Oye ration 

Faceplate Illumination (Highl ight)   10 fc 
Target Voltage^•p  20 to 50 volts 
Dark Cur rent4  0.02 µa 
Signal-Output Currentr (Typical)   0.5 µa 

-.Indicates a cn ang e. 
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8051 

Minimum-Lag 0)ie ration 

Faceplate Illumination (Highl ight)   50 fc 
Target Voltage",p  10 to 30 volts 
Dark CurrentQ 0  005 µa 
Signal-Output Currentr (Typical)   0.5 µa 

a This capacitance, which effectively is the output impedance of the 8051 
is increased when the tube is mounted in the deflecting-yoke and focus 
ing-al ignment assembly. The resistive component of the output impedance 
is in the order of 100 mego hms. 

b Proper orientation of qual ity rectangle is obt ai netl when the horizontal 
Scan i5 essentially parallel to the plane passing through Lhe axis and 
short index pi n. Tne masking isfor orientation only and does not define 
the proper scanned area of photoconductive layer. Final orientation 
should De such Loaf the image also fits inside of any internal mask of 
the mesh assembly. 

o Cleveland Electronics Inc., 197u East 61st St., Cleveland, Ohio. 
d For minimum geometric distortion, the deft ecting yoke should be located 

in its proper axial position 3/u-inch from the face oP the tube. 
a Al tlen Protlucts Co., 9140 North Main Street, Brockton 64, Mass. 

t Video ampl ifiers must be designed properly to handle target currents of 
this magnitude to avoid amplifier overload or picture distortion. 

9 Grid-No.0 voltage must always De greater than grid-No.3 voltage. For 
minimum "porthole" effect, grid-No.0 voltage should be adjusted to 
approximately 1.6 times the grid-No.3 voltage value, and the focusing-
alignment assembly and defl ecting yoke positioned as shown in accompany-
ing diagram. 

H Beam focus ~s obtained by the combined effect of grid-No.9 voltage, 
which should be atlj ust able over ind icat etl range, and a focusing coil 
having an average field strength of u6 gauss. 

y With no blanking voltage on grid No. 1. 

k Defined as the per cent oP 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 antl a dark current of 0.02 
microampere. 

m The al ignment coil should De located on the tube so Lhat its center is 
at a distance of 6 inches from the face of the tube, and be positioned 
so that 'ts axis is coins ident with Lne axis of the tube, the deflecting 
yoke, and the focusing coil. 

" Indicated range for each Lype of service serves only Lo illustrate the 
operating target-voltage range normally encountered. 

p The targ et voltage for each 8051 must be atlj ust etl to that value which gives 
the de5l red operating dark CUrfenL. 

4 The deflecting ci rcuits mu st provide extremely l inear scanning for good 
black-level reproduction. Dark-current signal is proportional to the 
sc annl ng velocity. Any change in 5c anni ng velocity produces a black-
level 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 subt tact etl. 

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. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-18 RESPONSE 

is shown at front of this section 

RADIO CORPORATION OF AMERICA DATA 2 
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DIMENSIONAL OUTLINE 

100 ~~ MASKED PORTION 
+ 05 ~  OF FACE 

( NOTE I ) 

0851.010 
~  y 

7.75 
±.25 

.75 
(NOTE 2) 

,~, 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

1.50 ± .01 
D IA. 

92 CS-12423 

BASE 
JEDEC No. E8-78 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are paral lel 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". 

DAra z RADIO CORPORATION OF AMERICA 
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8051 

COMPONENT LOCATIONS 

6  

~-FOCUSING COIL 

~///l////////l//~/////1~;>;Tl//~%//l
ALIGNMENT COIL 

END OF ELECTRON GUN 

C 
~ 4 

\-HORIZONTAL AND VERTICAL 
DEFLECTING COILS 

DIMENSIONS IN INCNES 

RANGE OF DARK CURRENT 

92C5-12422 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 0.6" x 0.8" 
FACEPLATE TEMPERATURE= 30'C APPROX. 

2 

m 0.1 
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w e 
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TARGET VOLTS 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATIONi 
SCANNED 
FACEPLATE 

AREA 
TEMPERATURE•30"C 

UNIFORM 
OF PHOTOCONDUCTIVE 

OVER PHOTOCONDUCTIVE 

APPROX. 

LAYER=0.6"z0.6" 
LAYER. 
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/'~\ 

rte, 

- -̂a 

TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.2 
SCANNED AREA OF PHOTOCONDUCTIYE LAYER=0.6" X 0.8"  
FACEPLATE TEMPERATURE=30" C APPROX. 

0 50 100 150 200 250 300 
TIME AFTER ILLUMINATION IS REMOVED —MILLISECONDS 

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

92CM-11153RI 

DATA 4 
4-65 



8051 

UNCOMPENSATED HORIZONTAL RESPONSE 
TO A SQUARE-WAVE TEST PATTERN 

HIGHLIGHT TARGET MICROAMPERES=0.3  
DARK CURRENT (MICROAMPERES)=0.02 
TEST PATTERN: TRANSPARENT SOUARE-

WAVE RESOLUTION WEDGE. 
GRID-No.4 VOLTS=1400 
GRID-No.3 VOLTS=650 
GRID-No.2 VOLTS=300 

i0C 
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h 40 z 
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0 200 400 600 800 
TV LINE NUMBER 

1000 1200 1400 
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8053, 8054, 8055 
Photomultiplier Tubes 

2-INCH DIAMETER-8053 
3-INCH DIAMETER-8054 
5-INCH DIAMETER-8055 

S-I I RESPONSE VENETIAN-BLIND 
10-STAGE, HEAD-ON TYPE DYNODE STRUCTURE 

For Use in ScintiLLation Counters for the Detection and 
Measurement of Nuclear Radiation 

GENERAL 
Spectral Response  S-I I 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Flat, Circular 
Minimum area 
8053   2.20 sq. in 
8054   5.27 sq. in 
8055   15.0 sq. in 

Minimum diameter 
8053 1 68 in 
8054 2  59 in 
8055 4  38 in 

Window  Lime glass, Corninga No.0080, or equivalent 
Shape Plano-Plano 
Index of refraction at 4360 angstroms 1 523

Dynodes 
Substrate  Copper-Beryll ium 
Secondary-Emitting Surface  Beryll ium-Oxide 
Structure  Venetian-Bl ind 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No.10  7 pF 
Anode to al l other electrodes 8  5 pF 

Maximum Overall Length 
8053 5  81 in 
8054 6  31 in 
8055 7  69 in 

Seated Length 
8053   4.87 t 0.19 in 
8054   5.38 t 0.18 in 
8055   6.75 ± 0.19 in 

Maximum Diameter 
8053 2  31 in 
8054 3  O6 in 
8055 5  31 in 

Envelope 
8053   T16 
8054   J24 
8055   J42 

Socket  Cinchb No.3Ml4, or equivalent 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8053, 8054, 8055 

Magnetic Shield 
8053  JAN` No.S-2004, or equivalent 
8054  JAN` No.3Ml4, or equivalent 
8055  See footnote a

Operating Position   Any 
Weight (Approx.) 
8053 
8054 
8055 

Base  

  7 oz 
9 oz 

I lb7oz 
Medium-Shell Diheptal 14-Pin 
(JEDEC Group 5, No. 614-38) 

TERMINAL DIAGRAM (Bottom View) 

Pi n 1 -Dynode No.1 
Pin 2 -Dynode No.2 
Pi n 3 -Cynode 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 
Pi n 9 -Dynode No.9 
Pin 10 -Dynode No.10 
Pin 11 -Anode 
Pin 12 -Internal Connection—

DO Not Use 
Pin 13 -Focusing Electrode 
Pin 14 -Photocathode 

DY7 DYg 
DY5 O O DYg 

DYS _ 6 t.~.~O DYIO 

DYq 

DV3~ ~~ '~ ~ IC (oo NOT 
© ® 

USE 

DYZ Q ~ G 
DYI K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

14AA 

Unless indicated otherwise, the following ratings 

and ch ¢raeteristdc range oaLues apply to all types 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode  2000 V 
Between anode and dynode No.10   300 V 
Between consecutive dynodes  250 V 
Between dynode No.1 and cathode  600 V 
Between focusing electrode and cathode   600 V 

Average Anode Currente   2 mA 
Ambient Temperaturef   75 °C 

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



8053, 8054, 8055 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (E) across a voltage 
divider providing 1/6 of E hetween cathode and dynode No.l; 
1/12ofE for each succeeding dynode stage; and 1/12 of E he-
tween anode and dynode No.10, except as noted. Focusing-
electrode voltage is adj usted to that value hetween 50 and 100 
per cent of dynode-No.1 potential (referred to cathode) which 
provides maximum anode current. 

With E = 1500 volts except as noted 

,N in Typ Maz 
Sensitivity 

Radiant9, at 4400 
angstroms 
8053  - 3.4x104 A/W 
8054, 8055 - 3.5x104 A/W 

Cathode Radianth•at 
4400 angstroms 
8053  - 0.056 A/W 
8054  0.064 A/W 
8055  - 0.088 - A/W 

Luminous 
With tungsten l ight 

sou rcel 
A/lm 
A/lm 
A/lm 

8053  9x10'6 4.2x10'5 2.2x10'4 A 
8054  9x10'6 4.3x10"5 2.2x10"4 A 
8055  9x10-6 4.4x10-5 2.2x10'4 A 

Cathode Luminous: 
With tungsten l ight 

source'" 
8053  - 7x10-5 A/lm 
8054  - 8x10'5 - A/lm 

~"~ 8055  - 1.1x10'4 - A/lm 
With blue l ight 

source" 
8053  6x10'6 7x10-6 - A 
8054  6x10-6 8x10-6 - A 
8055  6x10'6 I.Ix10-~ - A 

Cathode Quantum Ef-
ficiency at 4400 
angstroms: 
8053  16 — ~ 
8054  Ig % 
8055  25 — q 

Current Ampl ification 
8053  — 6x105 —
8054  — 5.4x105 —

~~ 8055  — 4x105 —
Anode Dark CurrentP — 4x10"9 7x10'9 A 

8053 9 42 220 
8054 9 43 220 
8055 9 44 220 

With blue l ight 
sourcek 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8053, 8054, 8055 

Min Typ ,N ax 

Equivalent Anode-Dark ( 4.4x10'l~ q 7.Sx10-l~q Im 
Current Input  ~ 5.5x10'13$ 9.7x10'135 W 

Equivalent Noise Input 

= 

- 
3.4x10'121
4.2x10'15

1x10'1 1 1
1.3x10'14

lm 
W 

Pulse-Height Resolution°'v - 7.5 - 
Mean Oain Deviation °~" 

With count rate change 
of 10,000 to 1,000 Hzx. - I 

Foraperiodofl6hoursat a 
count rate of 10,000 HzY - I 

Anode-Pulse Rise TimeZ
8053   - 1.2x10'8 s 
8054, 8055   - 1.4x10'8 - s 

Electron Transit Timeaa

8053   - 5.9x10'8 - s 
8054, 8055   - 6.5x10'8 - s 

a Made by Corning Glass R'o rks, Corning, New York. 14830 
b Made by Cinch Manufac cu ring Company, 1026 South Homan Avenue, Chicago, 
Illinois. 60624 

~ Made by JAN Hardware Manufac cu ring Corp., 38-01, Queens Blvd., Long 
Island City 1, N. Y. 

d 
Ma gn tic shielding ac eri al the form £ foil or cap v Table 
f rom eMagnetic Shield Division1nPerfeccion oMica Company, 1322 N.a Elston 
Ave., Chicago 22, I11., 60622, o equivalent. 

e 
Averaged ov any iota real of 30rsecon ds m rmum. 

f Tube operation ac or below room temper acurexis recommended. 
9 This value i calcu la cad from the typical luminous sensitivity racing 

ing a c over ~ n factor of 804 lumens per watt. 
h This value i calculated from the typical cathode luminous sensitivity 

racing us ngsa co v on factor of 804 lumens per watt. 

These values are calculated a shown below: 

sAnode. Corr ant (wi ch blue li ghc source) (A) 
Luminous Sen si civi cy (A/lm) _ 

J 

k 

m 

n 

0.1.0 x Light Fluz of 1 x 10-8 (Im) 
The value of 0.10 i the a rage value of the ratio of the anode cur-
enc m red wader the c ndic~ons specified iu foo cn oce (k) co the 

rn ode nc m asured under the same con di cion s, but wi ch the blue 
filtercr ved.e

Under Ghee following conditions: Li ghc i .i dent o the cathode crans-
micced hrou gh blue Filter (Corning nC. S. No. S-58, voli sh ed ca 1/2 
s cock thickness) from a tongs tan-filament lamp having a lime-glass 

elope. The lamp i p raced ac a c for camp racure of 26700 K. The 
v slue of li ghc flux i s pent on the filter is p0 mrc rolumens. 

This value rs calculated as shown below: 

Cathode Current (with blue light 
source) (A) 

Cathode Luminous Sensitivity (A/lm) =  
0.10 x Li ghc Flux of 0.01 (lm) 

The slue of 0. 10 rs the a rage value of the ratio of the cathode c -
ena red under the co di ci ons specified in foo coo ce (n) to the 

c achode ac enc measured under the same con di cioas but wi ch the blue 
filter r ry ed. 

Under the following ondicion s: Li ghc inc"dent on the cathode ~ crans-
micced ch row gh blue filter (Corning C.S. No.b-66, polished co 1/2 
stock thickness) from a tungsten-filament lamp having a lime-g~ass 

velope The lamp is operated ac a color temperature of 267U K. 
The value of light flux i cid enc on the filter is 0.01 lumen and 200 
o lcs a applied bet weennc achode and all ocher ale ccrodes connec cad 

as anodes 

DATA 2 RADIO CORPORATION OF AMERICA 
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8053, 8054, 8055 
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Ac a cube temperature of 22° C. Light i
g 
cidenc on the cathode i 

1 %2n sco~k eah i~kne ss) from a lime erl as so envel o
C. S. No. S-58, oli sh ed co 

o peraciug ac 2870° K. The lighi flux f ciden cu ons the f~l ver tis alg 
o lam The apply oltage E rs adj sted co obtain an a ode r 
nt of s9 m ampe Sen si vi vicy of these cy pes nder these 

on di dons r appr macely equrvaleuc co 9 ampe es pe lumen. Dark 
c arrant rs measured xwi ch no li ghc rncidenc on ch er tuber

Wi ch supplyy oltage E d,]usted to give an equrvalenc luminous sensr-
tivity of 9 amperes per lumen. 

Ac 4400 angstroms. This value i calcu laced from the EADCI value in 
lumens u ing a v sr n fat cor of 804 lumens per watt. 

Thi valu aloulaced from the ENI value rn watts us ng a conversron 
f ac cor ofe804clumens per watt. 

Ac 4400 ang tro U de the following condici on s: 5 pply voltag 
(E) s a sh wn m 22° C vu be cemperavure, external hi eld r coon acted 
co cathode, bandwidth 1Hz, lighv s shown under (k) sn terra peed 
at a low audio frequency to produce ci nci dent adiacion pulses alcer-
uaciug between zer and the value stated. The pe iiod of the 
pulse equal co the " ff" period. The o cpuc c nt red 
through a Filter which passes only the fundamental frequency of 
the pulses. 
Wi ch the follow"°g v lcage di scri bu cion: 3/13 of E be cween cathode and 
dynode No. 1, 1/13 f E for ach uc a ding dynode stage, end 1/13 of 
E between dynode No.10 nd anodes Focusing-electrode oltage i 
adj usved co chat aloe between 50 nd 100 per cent of dynode-No.l 
potential (referred co Cacho de) which provides maxr anode cu en c. 

Pulse hei ghc r olu tion s defined ' s the quoci ens of the full rwi dch 
of the ph ocopeek c hal Fr h ~ght by the p lse hei ghc ac max u ounc 
r ce under the following con di cion s: The 662 keV photon fromra otope 
of r ~ m h ing an acomrc of 137 (Cs137) and a cyl~ drr alr3 inch 
3 'eShuchallium-ectiv aced sodium-iodide sc ntillator ~NaI (TI) -type 

12D12] used. This i ci llacor is ma fat tared by theHar sh aw 
Chemic al rCorporaci on, 1945 Easc 97 Scree c, nClev eland 6, Ohio, and is 
a tad b the m nufactu rer as having a esolu cion c pabili cy of 7.6~. 

The Csl y37 s n di race contact with the me cal end of the s -
tillacor. The of ac eplac a end of the cry sc al i oupled co the cy pes 
by c pling fluid ch as Dow Corning Corps Type DC200 (viscosity 
f 60,000 ten ci stokes) — manuf secured by the Dow Corning Corp., Midland, 

Michigan r equry glen c. 

Mean Gain Devi scion is defined as follows: 

r ~ n 

MGD - ' = I 
p 

— 
pi 

.100 

P 
where p = ea pulse hei ghc „i th~~' pi =mpulse hei ghv c the reading 

n = total number of readings - 

Under the following con di cion s: The s inci 11 acor and Cs137 radiation 
of (v) a employed. The radiation 9cial ly tea cared 

vnu the majo of the cube a d the s 
so 

cillaco rin ac a p ~ c pro 
iding a pulse a ant race o£ 10,000 Hz. cThe pulse hei ghc ofchephoco-

peak is measured under this condition. Next, the radiation source i 
ved apidly, i approximately 30 seconds, to a new po siiion chat i 

e quiv slant to a ant rate of 1,000 Hz. The n w positron also c -
cered rn the majo a of the vube. Th p lse hei ghc s nder this 
condition is measu re d. Mean gain devi scion is defined as shown in (w). 

Under the ndicions how° i (x) cape the cube i peraced 
fur aperiod ofl/2 hou wi chsche din cion 

e 
u ce located acsche pornc 

p rovi diuq a pulse c of 10,000 Hz. SOFollowioq ch:s t -
al, the pulse hei ghc t' mpled chi 1-ho -

shown 
ror (W)p eri od of 16 hours. Mean gain udeviati°nt is defined eas 

Measured between 10 per cent and 90 per c of m node-pulse 
h ei gh c. This anode-pulse r e time is primarily a fu me ciuna of era°sic 
time scion nd red under ondi dons wi ch the rncidenc 
light vfu lrly illumiu acing the ph ococachode. 

as The electron crap sic vime rs the time in serval between the a val of 
n delta function light pulse ac the eu erauce window of the rcu be and 
the ci me ac which the ou cpuc pulse ac the node cermin el ach ee peak 
a mp ti cu de. The transit time r red sunder on di ci ons wi ch the 
rncidenc li ghc fully illuminating vh es photocathode. 
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OPERATING CONSIDERATIONS 

The base pins of these types fit a diheptal 14_contact 
socket, such as Cinch No.3M14, or equivalent. The socket 
should be made of high-grade, low-leakage material, and should 
be installed so that incident light falls on the face end of 
the tube. 

The operating stability of these types are dependent on 
the magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 2 milli-
amperes is recommended when stability of operation isimportan t. 
When stability is of prime importance, the use of an average 
anode current of 10 microamperes ar less, commensurate with 
s atisfectory output signal, is recommended. 

Electrostatic and magnetic shielding of these types may 
be required in some applications. When a shield is used, it 
must be at cathode potential. 

The high voltages at which these types are operated are 
very dangerous. Care should betaken 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 end the use of interlock switches 
to break the primary circuit of the high-voltage power supply 
when access to the apparatus is required. 

A cto mp anying Typical Voltage-Divider Arrangements are 
recommended for use with these types. Recommended resistance 
values for the voltage dividers range from 10,000 ohms per 
stage co 1,000,000 ohms per stage. The choice of resist-
ance values for any voltage-divider network is usually a 
compromise. If low values of resistance per stage are utilized, 
the power drawn from the regulated power supply and the re-
quired power rating of the resistors increase. Phototube 
noise may also increase due to heating if the divider network 
is mounted near the photocathode. The use of resistance values 
near 1 megohm per stage may cause deviation from linearity 
if the voltage-divider current is not maintained at a value 
of at least 10 times that of the maximum value of anode cur-
rent, and may limit anode-current response to pulsed light. 
The latter effect may be reduced by c ecciug capacitors 
between the tube socket terminals for dynodes No.7 and No.B, 
dynodes No.B and No.9, dynodes No.9 and No.10, and between 
dynode No. 10 end anode return. In addition to nonlinearity 
and pulse-limiting effects, the use of resistance values ex-
ceeding 1 megohm per stage make these types more susceptible 
to leakage effects between terminals with possible resulting 
deviation in interstage voltage leading to a loss of current 
amplification. 

V 

~I 

V 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 
FOR GENERAL PHOTOMETRIC APPLICATIONS 

8053 8054 8055 

ANODE RETURN 

LOAD 
DYNODE No. 10 CONNECTION 

O 
R 2

R3

R4

+ Q R5

TO 
REGULATED 

R DC POWER 6 
SUPPLY 

(SEE NOTE II R 7
_p 

RB

Ry 

RIO 

Dr No.9 

DY No.B 

DY No. 7 

DY No.6 

6 
DY No.S 

DY No.4 

DY No. 3 

DY No.2 

DY No. l 

RII RI3 

R12 

FOCUSING ELECTRODE 

7 

io 

B 

3 

PHOTOCATHODE 

0 

NODE 

PHOTO-
MULTIPLIER 
TU6E 

92LM- 1611 

Rl through R12: 470,000 ohms, 1/2 watt 

R13: 5 megohms, 1/2 watt, adjustable 

Note I : Supply voltage should be adjustable between approx-
imately 800 and 2000 volts dc. 

Note 2: Component values a e dependent upon nature of ap-
plication and output signaly desired. 

Q RADIO CORPORATION OF AMERICA 
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+ () 

TO 
REGULATED 
OC POWER 
SUPPLY 

(SEE NOTE D 
_Q 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR SCINTILLATION-COUNTING APPLICATIONS 

8053 8054 8055 

1 ANODE RETURN
 1N~ 

RI CI 1 

T DYNODE No. 10 

R14 

2 C2 
DY No.9 

R3 C3 

R4

Rg 

R7

Re

Ry 

RIO 

OY No. B 

DY No. 7 

DY No.6 

6 
DY No. 5 5 

DY No.4 

DY No. 3 

DY No.2 

DY No. I 

RII R13 

R12 

FOCUSING ELECTRODE 

9 

T 

14 

I( 
C5 

RIS Z 

0 

ANODE 

a PHOTO-
MULTIPLIER 
TUBE 

PHOTOCATHODE 

Ct 

OUTPUT 

O 

Cl: 0.05 µF, 
C2: 0.02 µF, 
C3: 0.01 µF, 
C4: 0.005 µF, 
CS and C6: 0.005 µF, 3000 volts (dc working) 
Rl through R10: 470,000 ohms, 1/2 watt 
R11 and R12: 750,000 ohms, 1/2 watt 
R13: 5 megohms, 1/2 watt, adjustable 
R14: 1 megohm, 1/2 watt 
R15: 100,000 ohms, 1/2 watt 

Note I: Supply voltage should be adjustable between ap-
proximately 800 and 2000 volts dc. 

Note 2: Capacitors Cl through CS should be connected at 
tube socket for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of appli-
cation and output signal desired. 

92LM-1612 

500 volts (dc working) 
500 volts (dc working) 
500 volts (dc working) 
500 volts (dc working) 
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DIMENSIONAL OUTLINE 

8053 

FACEPLATE —
(SEE NOTE) 

PHOTOCATHODE — 

BASE 
JEDEG GROUP S 

NpBl4-38 

x-2.00 s.06 ðƷ 
DIA. 

_I_ 1.68 MIN:
If DIA. 

~— 2.31 MAX, --Ʒ 
DIA. 

4.87 
t.19 

T I6 
BULB 

5.81 
MAX. 

92CS-11232 R1 

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 2.59-inch diameter, deviation from flatness 
of external surface of faceplate will not exceed 0.010-inch 
from peak to valley. 

RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

8054 

3.00 ±.06 
DIA. 

2.69 MIN. 
D A. FACEPLATE—I—

(SE

?I

E NOTE) 

I 
19 
±.1 

C I 1. ~9 

BASE 
JEDEC GROUP 5 

No. 814- 38 

—PHOTOCATHODE 

6.31 
MAX. 

92CM-I10 BOR2 

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 2.59-inch diameter, deviation from flatness 
of external surface of faceplate will not exceed 0.010 inch 
from peak to valley. 

onTn ~ RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

8055 

5.25 t .06 DIA.  

FACEPLATE 
(SEE NOTE) 

3.50 
±.19 

C 

i 
1.97 

~I 4.38 MIN. DIA. 

J42 BULB 

2.00 ±.06 DIA. 

BASE 
JEDEC No. 814-38 

2.31 MAX. __ ~ 
~ DIA. 

PHOTO-
CATHODE 

6.75 
±.19 

.75 ~R. D 

T.69 
MAX. 

92CM-I1148R2 

DIMENSIONS IN INCHES 

Center line of bulb wi 11 not deviate more than 20 in eny 

direction from the perpendicular erected at the center of 

bottom of the base. 

Note: Within 4.38-inch diameter, deviation from flatness 

of external surface. of faceplate will not exceed 0.010 inch 

from peak to valley. 
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Typical Time Resolution Characteristics 
8053 

DYNODE NO. I-TO-CATHODE VOLTS=I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS= 1/12 E 
ANODE-TO-DYNODE N0. 10 VOLTS=I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VAWE 

BETWEEN 50 ANO 100 PER CENT OF DYNODE N0. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

T
IM

E
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S
E

C
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o
, 

o
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A
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0
 
J
 

~'t~~ TRANSI 

~ ~~~~ 

RISE TIME 

800 1000 1500 

SUPPLY VOLTS lE) BETWEEN ANODE AND CATHODE 

92 LM-1397 

8054 

2000 

DYNODE No. I-TO-CATHODE VOLTS- I/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS•I/12E 
ANODE-TO-DYNODE No. 10 VOLTS•I/12E 
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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Typical Time Resolution Characteristics 
8055 

DYNODE N0. 1 -TO-CATHODE VOLTS •I/6E 
EACH SUCCEEDING DYNODE -STAGE VOLTS=I/12 E 
ANODE-TO-DYNODE N0. 10 VOLTS • I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN SO AND 100 PER CENT OF DYNODE-N0. 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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,``RISE TIME 

600 1000 IS00 2000 

SUPPLY VOLTS (EI BETWEEN ANODE AND CATHODE 
+s2 LS -IS16 

Typical Characteristic of Output Current 
As a Function of Dynode-No.S Volts 

8053 8054 8055 
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IS AT 

No. 10 

SO AND 
TO CATHODE) 

GROUND 

VOLTS•200 
DYNODE 

VOLTS 
VOLTAGE 

100 PER 

POTENTIAL. 

STAGE 

• 100 
IS ADJUSTED 

CENT OF 
WHICH PROVIDES 

EXCEPT 

DYNODE-No. l 

FOR 

TO THAT 

MAXIMUM 

DYNODE-No.S 

VALUE 
POTENTIAL 

ANODE 

i ~ 

-800 -T00 -600 -500 -400 
DYNODE No.S VOLTS (REFERRED TO ANODE) 

92C5-1107RRI 
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8053, 8054, 8055 
Typical Sensitivity and Current 
Amplification Characteristics 

8053 
THE DC SUPPLY VOLTAGE (EI IS ACROSS A VOLTAGE DIVIDER 

ERFOR EACH SU~EEDING DYNODE STAGE; ANDD%N2 OF E BETWEENF
ANODE AND DYNODE NO.10. 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. 
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Typical Sensitivity and Current 
Amplification Characteristics 

8054 

THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING I/6 OF E BETWEEN CATHODE AND DYNODE NO. I~ I/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE; AND I/12 OF E B~TWEEN 
ANODE AND DYNODE NO.10. FOCUSING-ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE -N0. 1 POTENTIAL (REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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Typical Sensitivity and Current 
Amplification Characteristics 

8055 

THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING I/6 OF E BETWEEN CATHODE AND DYNODE N0. 1~ 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN 
ANODE AND DYNODE N0.10. FOCUSING—ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 ANDI00 PER CENT 
OF DYNODE —N0. 1 POTENTIAL (REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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Typical Anode Characteristics 
8053 

~'1 

~.. 

~~ 

DYNODE N0. 1-TO-CATHODE VOLTS= 230 
EACH SUCCEEDING DYNODE —STAGE VOLTS=125 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE—N0. 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAKIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN—FILAMENT LAMP OPERATED AT 
A COLOR TEMPERATURE OF 2870•K. 
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Typical Anode Characteristics 
5054 

DYNODE—NO.I—TO—CATHODE VOLTS=250 
EACH SUCCEEDING DYNODE—STAGE VOLTS=I2S 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT 

VALUE BETWEEN SO ANDI00 PER CENT OF DYNODE —
N0. 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. 
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8053, 8054, 8055 

Typical Anode Characteristics 
8055 

DYNODE NO. I—TO—CATHODE VOLTS=250 
EACH SUCCEEDING DYNODE —STAGE VOLTS=125 
FOCUSING —ELECTRODE VOLTAGE IS ADJUSTED TO THAT 

VALUE BETWEEN SO AND 100 PER CENT OF DYNODE —NO. I 
POTENTIAL (REFERRED TO CATHODE) WHICH PROVIDES 
MAXIMUM ANODE CURRENT. 

LIGHT SOURCE ISA TUNGSTEN—FILAMENT LAMP OPERATED 
ATA COLOR TEMPERATURE OF 2870°K 
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8053, 8054, 8055 

Typical Dark Current and EADCI Characteristics 
8053 8054 8055 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE IE). 

DYNODE NO. I•TO-CATHODE VOLTS~ I/6 E 
EACH SUCCEEDING DYNODE —STAGE VOLTS 1/12 E 
ANODE -TO-DYNODE-N0. 10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE- N0. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE 22' C. 
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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8053 

DYNODE No. I-TO-CATHODE VOLTS = AS tNDICATEO 
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. 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. IO VOLTS=125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO 7NAT VALUE 

BETWEEN 50 ANO 100 PER CENT OF DYNODE-No. l 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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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8054 
DYNODE No. I-TO-CAT HOOE 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. I POTENTIAL 
(REFERRED TO CATMODE)WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POS TIONED APPROX I F00T FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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15 

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. l POTENTIAL 
(REFERRED TO CATHODE)WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POS TIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8055 

DYNODE No.I-TO-CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE -STAGE VOLTS=125 
ANODE-TO-DYNODE-No.lO VOLTS =125 
FOCUSING-ELECTRODE VOLTAGE IS 40JUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY 4 POINT LIGHT SOURCE 
POSITIONED APPROX. IF00T 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,10 VOLTS=125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.l POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I F00T FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR. 4XIS OF TUBE. 
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8053, 8054, 8055 
Spectral Energy Distribution of 2870°K Light 

Source After Passing Through Indicated Filter 
8053 8054 8055 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870°K SOURCE AFTER PASSING THROUGH BLUE 
FILTER {CORNING C.S. No.S-58 POLISHED TO I/2 
STOCK THICKNESS). 
MA%IMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 
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8053, 8054, 8055 

Typical Spectral Response Characteristics 
8053 
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8053, 8054, 8055 

Typical Spectral Response Characteristics 
8054 
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8053, 8054, 8055 
Typical Spectral Response Characteristics 

8055 
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8092A 

Image Orthicon 
FIELD MESH MAGNETIC FOCUS 
SEMICONDUCTIVE TARGET MAGNETIC DEFLECTION 

For Low-Light-Level Studio and Remote Color (Scene 
i llumination —40 fc ar less) and Black-and-White 
(Scene illumination—as low asl fc) TV Pickup Service 

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 al l other electrodes 12 pf 

Spectral Response  5-10 
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 on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should have 
a size such that the corners of the rectangle just 
touch the target ring. 

Orientation Of. Proper orientation is obtained when 
the vertical scan is essential ly paral lel to the plane 
passing through center of fiat eplate and pin 7 of the 
shoulder base. 

Focusing Method  
Deflection Method  
Overal l Length  
Greatest Diameter of Bulb  
Minimum Deflecting—Coi l Inside Diameter 
Deflecting Coi l  

Magnetic 
Magnetic 

15.20" ± 0.25" 
3.00" ± 0.06" 

  2_3/8" 
Cleveland Electronics, 

Part No.OY-1 a, or equivalent 
Deflecting Coil Length   5" 
Focusing Coil  Cleveland Electronics, 

Part No.OF-2a, or equivalent 
Focusing Coi l Length  10" 
Al ignment Coi l  Cleveland Electronics, 

Part No.OA-3 a, or equivalent 
Al ignment-Coi l 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 dihe ptal—base end up nor 
in any other position where the axis of the tube with 
the base up makes an angle of less than 20° with the 
vertical. 

Weight (Approx.)   llb 6oz 
Socket Cinch Part No.3M14b, or equivalent 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8092A 
Shoulder Base Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

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

Pin 5 —Grid No.S 
Pin 6 —Target 
Pin 7 —Do Not Use 

End Base  Small —Shel l Diheptal 14—Pin 
(JEDEC No.B14-45) 

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—D;~node No.1, 

Grid No.2 
Pin 11 —Do Not Use 
Pin 12 —Grid No.1 
Pin 13 -Cathode & 

Suppressor° 
Pin 14 -Neater 

PIERPENDIGULAR T0~ 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute-Maximum 

PHOTOCATHODE: 

Values: 

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. 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.l VOLTAGE 350 max. volts 
GRID-N o.1 VOLTAGE: 

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

VOLTAGE PER MULTIPLIER STAGE 350 max. volts 
ANODE-SUPPLY VOLTAGEd  1350 max. volts 

RADIO CORPORATION OF AMERICA 
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8092A 
PEAK NEATER—CATHODE VOLTAGE: 

Heater negative with 
respect to cathode   125 max. volts 

Heater positive with 
respect to cathode   10 max. volts 

Typical Operating Values:e 

Photocathode Voltage 
( Image Focus) f   —400 to —540 volts 

Grid—No.6 Voltage 
(Accelerator) —Approx. 75% 
photocathode voltage   —300 to —405 volts 

Target—Cutoff Voltage9   —3 to 1 volts 
Grid—No.5 Voltage (Decelerator). 0 to 125 volts 
Grid—No.4 Voltage (Beam Focus)f. 140 to 180 volts 
Grid—No.3 Voltageh   225 to 330 volts 
Grid—No.2 & Dynode—No.l Voltage. 300 volts 
Grid—No.l Voltage for Picture Cutoff —45 to —115 volts 
Dynode—No:2 Voltage  600 volts 
Dynode—No.3 Voltage  800 volts 
Dynode—No.4 Voltage  1000 volts 
Dynode—No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Minimum Peak—to—Peak 

Blanking Voltage   5 volts 
Field Strength at Center of 

Focusing Coif   75 gausses 
Field Strength of Al ignment Coi l 0 to 3 gausses 

Performance Data: 
With conditions shown under Typical Oyerating Val—
ues and with camera lens set to bring the 4ictu re 
highlights one stob above the "knee" of the accom—
panying Basic Light—Transfer—Characteristic Curve 

Min. TybicaG Max. 

Cathode Radiant Sensi—
tivity at 4500 
angstroms   — 0. 033 — a/w 

Luminous Sensitivity  40 65 µa/lm 
Anode Current (DG)   — 30 — µa 
Signal —Output Current 

(Peak to Peak)   — 5 — µa 
Ratio of Peak—to—Peak 

Highl ight Video—Signal 
Current to RMS Noise 
Current for Bandwidth 
of 4.5 Mc   — 37:1 

Photocathode I llumination 
at 2870° K Required to 
bring Picture High—
l ights one stop above 
the "Knee" of Light 
Transfer Characteristic — 0.007 — fc 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8092A 
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)k 65 

a 
Made by Cleveland Electronics Inc., 1974 East 61st Street, Cleveland, 
Ohio, 

b 
Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 
2u, Ill inois. 

~ The supp re Ssor grid connect etl to the cat node and the field-mesh grid 
connected to gritl xo.0 are not given as numbered grids in order to 
conform with industry practice of associating functional camera control 
knobs with specific gritl numbers. For example, Deam-focus control is 
generally associated with knob itlenti fi ed as Gu (gritl No. u), regardless 
Of Ica p051 ti0n with re SpeCt to the cathode. 

d 
Dynode-voltage values are snown under 7ygicai Oye rating ya lves. 

e 
with 6092A Operated in RCA-TK-11 or -TK-jl camera. Other cameras may 
require sl ightly different vol Cage ranges. 

f Adjust for best focus. 
9 

normal setting of target voltage is +2 volts from target cutoff. The 

h 
target supply voltage should 6e adjustable from -3 to 5 volts. 

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

~ Direction Of current 5hpultl Da Such that a north-seeking pole i5 at-
tracted to the image entl of the focusing coil, with intli caior located 

N outside of and at the image end of the focusing colt. 

Measured with ampl ifier having flat frequency response. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this Section 

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

~3.00t.06 +A02 
DIA. ~ {•135 _,015

T 
2.56 
t.06 

v' 1 

L.425 
1.025 

.040 
1.002 DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
}.25 

2.00 t.04 
DIA. 

BASE 
JE DEC GROUP 5, 

NY 814-45 

.093 1.003 
DIA. 

ENLARGED BOTTOM VIEW 

DIMENSIONS IN INCHES 

92CM-10154R2 

DETAIL OF BOTTOM VIEW 
OF JVMBO ANNULAR BASE 

CROSS-HATCHED 
1.315 R. MIN. AREA IS FLAT 

f 1,185 R. MAX. 

ti ' ' 
SEE NOTE 1 

5 43 

.5 MIN. 

NOTE 1: DOTTED- AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 
ANGULAR VARIATIONS BETWEEN 

PINS AS 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 HAVIN6 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 SPAC Ep AT 

ANGLES OF 51° 26~ ± 5~ ON 

CIRCLE DIAMETER OF 2.500" 

± 0.001". 

b. SEVEN STOPS HAVING HEIGHT 
OF 0.187" ± 0.001"~ CENTER—

ED BETWEEN PIN HOLES,, TO 

BEAR AGAINST FLAT AREAS OF 

BASE. 

c. RIM EXTENDING OUT A MINI-
MUM OF 0.125" FROM 2.812" 
DIAMETER AND HAVING HEIGHT 
OF 0.126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE 

HOLE HAVING DIAMETER OF 
2.200" ± 0.001 !'. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION TUNGSTEN LIGHT, DAY—
LIGHT, OR WH TE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 
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0.00001 0 0001 0 001 0 OI 01 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
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8134/4811 
Vidicon 

For Color Television Film Pickup Service 

■ Electrostatic-Focus, Magnetic- Deflection 

■ Low-Power "Dark Heater" — 0.6 Watt 
■ Separate Mesh Connection 

°^'~ ■ Precision Outer-Diameter Glass Bulb 
■ Tested to Stringent Signal Uniformity Specifications 

.—. 

General Data 
Dimensions   See Dimensional Outline 

Direct Interelectrode Capacitances: 

Target to all other electrodes   5 pF 
Focusing Method   Electrostatic 

Deflection Method   Magnetic 
Heater Power   0.6 W 
Maximum Useful  0.375 x 0.5 in 

Picture Size   (12.70 x 9.52 mm) 
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 faceplate. The straight sides 
are parallel to the plane passing 

''~ through the tubes and short 
axis index pin. 

Base   Small-Button Ditetrar 8-Pin (JEDEC No. E8-111 
Socket   Cinchb~ 

N o. 133-98-11-015, 
''"~ or equivalent 

Weight 2  8 (79.5 gl oz 
Operating Position   Any 
Deflection Alignment Assemblyc Cleveland 

Electronics No. 
VYA-300, or equivalent 

~~U u 
Electronic 
Components 

DATA t 
6-72 



8134/4811 

Maximum Ratings, Absolute-Maximum Values:d 

Grid-No.6 & 3 Voltagee . . . . 1350 V 

Grid-No.5 Voltage  1000 V 

Grid-No.4 Voltage   400 V 

Grid-No.2 Voltagef   850 V 

Grid-No.1 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 

Heater Voltage   6.3f 5% V 

Target Voltage   125 V 

Target Dark Current 0  20 µA 

Peak Target Current9   0.60 µA 
Faceplate: 

Illuminationh  5000 fc 

Temperature   71 oC 

Typical Operation and Performance Data 

Grid-No.6 (Decelerator) 
& 3 Voltagee  750 V 

Grid No.5 Voltagee  325 to 450 V 
Grid-No.4 (Beam-Focus 

Electrode) Voltage  90 to 150 V 
Grid No.2 (Accelerator) 

Voltagef   300 V 

Grid-No.1 Voltage 

(For Picture Cutoff)i   —45 to —100 V 
Signal-To-Noise Ratio 

(Approximatelm   300:1 
Typical Resolution: 

Center   700 TV Lines 

Electronic 
Components 

DATA 1 



8134/4811 

Limiting Resolution: 
,~ Center horizontal   500 (min.) TV Lines 

Center vertical   400 (min.Ʒ TV Lines 
Amplitude Response to 400 

TV Line Square-Wave Test 
Pattern at Center of Pictures 30 

Average "Gamma" of Transfer 
Characteristic 0  65 

Lag-Per Cent of 
Initial Value of Signal-Output Current 
1/20 Second after Illumination 
is Removedn   20 

Typical Sensitivity 
Faceplate Illumination   4 fc 
Target VoltageP,q   15 to 30 V 
Dark Currentq.r 0  010 µA 
Signal Output Current 

(Typical)s   0.30 µA 

Notes 

*"1

a This capacitance, which effectively is the output impedance of 

the vidicon, is increased when the tube is mounted in the de-

flecting-yoke assembly. The resistive component of the output 

impedance is in order of 100 megohms. 

b Made by Alden Products Co., 9140 North Main St., Brockton 64, 

Massachusetts. 
b' Made by Cinch Manufacturing Co., 1026 S. Homan Ave., Chicago 

24, I llinois. 

c Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, Ohio 44087. 

e Grid-No.6 & 3 voltage must always be greater than grid-N o.5 
voltage. The maximum voltage difference between these elec-
trodes, however, should not exceed 800 volts. The recommended 

ratio of grid-No.S to grid-No.6 & 3 voltage is 6/10 to 5110; best 
geometry being provided when the ratio is 6/10, and most uni-

form signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired per-

formance. 

~~U LJ 
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8134/4811 

f The power dissipation at grid No.2 should not exceed one watt, 
a condition normally met when the tube is operated at the 
specified maximum grid-No.2 rating and when the specified peak 
target current rating is not exceeded. However, if the vidicon is 
operated continuously with grid-No.t voltage near or approach-
ing zero bias, grid-N o.2 voltage should not exceed 350 volts do 
maximum. 

g Video amplifiers must be designed properly to handle target cur-
rents of this magnitude to avoid amplifier overload or picture 
distortion. 

h 

i 

For condition where "white light" is uniformly diffused over 
entire tube face. 

With no blanking voltage on grid No.1. 

m Measured with high-gain, low-noise, cascode•input-type amplifier 
having bandwidth of 5 MHz and a peak signal-output current of 
0.35 microampere. Because the noise in such a system is pre-
dominately of the high-frequency type, the visual equivalent sig-
nal-to-noise ratio is taken as the ratio of the highlight video-
signal current to rms noise current, multiplied by a factor of 3. 

n For initial signal-output current of 0.2 microampere and a dark 
current of 0.02 microampere. 

P Indicated range for each type of service serves only to illustrate 
the operating target-voltage range normally encountered. 

q The target voltage for each vidicon must be adjusted to that 

value which gives the desired operating dark current. 

r The deflecting circuits must provide extremely linear scanning 
for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning veloc-
ity produces ablack-level error indirect proportion to the change 
in scanning velocity. 

s Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

t This typical capability may be limited by conditions external to 
the tube such as test pattern material, optics and/or yoke. 

V 

V 

V 
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Basing Diagram (Bottom View) 

TARGET 

~ 3 _ ~2 

G4 _ i%~~ _G 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

8LN 

Pin 1: Heater 

Pin 2: Grid No.t 
Pin 3: Grid No.4 
Pin 4: Grids No.3 

& No.6 
Pin 5: Grid No.2 
Pin 6: Grid No.5 
Pin 7: Cathode 
Pin 8: Heater 

Flange: Target 

Short Index Pin: 
Internal Connection —
Make No Connection 

LJ ~~U LJ 
Electronic 
Components 

DATA 3 
sae 



8134/4811 

Dimensional Outline 

} 
1.725 ± .010 
129.59 ± .251 

DIA. 

1 

6.25 ± .10 
1159.7 ± 2.51 

.050 
(1.27) 

f 

9105-11592R< 

METAL 
TARGET 
FLANGE 

MASKED PORTION 
OF FACE 
(NOTE 11 

FACEPLATE 
(NOTE 31 

175 ~ Dimensions are in inches unless 
Ia.651 otherwise stated. Dimensions in 

parentheses are in millimeters and 
are derived from the basic inch 
dimensions (1 inch = 25.4 mm). 

7.025 ± .003 
129.06 ± .091 

.375 
19.52) 
(NOTE 21 

BASE 
JEDEC No.EB-11 

Note 1 —Straight sides of masked portions are parallel to the plane 
passing through tube axis and short index pin. 

Note 2 — Within this distance, diameter of bulb is 1.025" + 0.003" 
— 0.030". Tube is acceptable regarding camber when it 

can be inserted into a 1"-long cylinder gauge which has 

an inner diameter of 1.0280" + 0.0011" — 0.0000". The 

gauge must pass along the tube length from the base to 

the metal target flange. 

Note 3 —Faceplate is Corning No.7056 glass having a thickness of 
0.094" ± 0.072". 

~~u LJ 
Electronic 
Components 

DATA 3 



8134/ 4811 

Recommended Location of Deflecting Yoke 
and Alignment Coil to Obtain Optimum 
Geometry and Optimum Output Signal 
Uniformity 

-~ 

s~ 

HORIZONTAL AND 
VERTICAL DEFLECTING COILS 

G 15 
16 

16 ~ 

I 

4 ~ ~2 

TWO CONCEN TRtC 
MAGNETIC SHIELDS 

Typical Range of Dark Current 

ALIGNMENT 
COIL 

,F  ~ to 
4 

(APPROX.) 

END OF 
ELECTRON GUN 

91L9-0130 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.375 x 0.5 
FACEPLATE TEMPERATURE=30'C APPROX. 

■_ _■ 

■■■.,,111■■■Ă'11'■■■ 

■■■111111■ 111■■■ 
■_■__■"IIII■ 

~11~ 
~~f'II~■_ _, J

 

~~~~~~~~~~~ 1 ~ i1~118~8 ~~~~-~~ 
~~~~~~~~~~~ i~Ml~~~~~~~ 
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■■■111111■Ʒ/■~/11111■■■ 
2 4 6 B 

10 
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TARGET VOLTS 

4 6 8 
100 

92LS-1467R1 
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Typical Persistence Characteristics 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES 0.3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 0-375 x 0.5 

FACEPLATE TEMPERATURE 30°C APPROX. 

0 SO 100 150 200 250 300 
TIME AFTER ILLUMINATION IS REMOVED —MILLISECONDS 

92LM-2171 RI 

`a.o 

LJ U~JL/ LJ 
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Light Transfer Characterisitcs 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAVER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAVER - 0.375 x 0.5 
FACEPLATE TEMPERATURE = 30o C APPROX. 
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Typical Spectral Sensitivity Characteristic 
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8480/4810 

~^ 

Vidicon -. 
For Color Television Film Pickup Service 

■ Electrostatic-Focus, Magnetic-Deflection 

'~'^ ■ Low-Power "Dark Heater" — 0.6 Watt 

■ Separate Mesh Connection 

■ Precision Outer-Diameter Glass Bulb 

■ Tested to Stringent Signal Uniformity Specifications 

General Data 

Dimensions   See Dimensional Outline 
Direct lnterelectrode Capacitances 

Target to all other electrodes   11 pF 
Focusing Method   Electrostatic 
Deflection Method   Magnetic 
Heater Power 0.6 W 
Maximum Useful Picture Size 0  6x0.8 

(15.24 x 20.32 mm) in 
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 faceplate. 
The straight sides are parallel to the 
plane passing through the tube axis 
and short index pin. 

Base  

Socket 

Weight 
Operating Position  

~, Deflection Alignment Assemblyc  

Small-Bution Super 
Ditetrar 8-Pin (JEDEC 
No. E8-78) 
Aldenb No.208-SPEC. 
or equivalent 
11 (312.4 gl 
Any 
Cleveland Electronics 

No.15VYA-333, or 
equivalent 

oz 

~~U LJ 
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Maximum Ratings, Absolute-Maximum Values:d 

Grid-No.6 & 3 Voltagee   1500 V 
Grid-No.5 Voltage   1500 V 
Grid-No.4 Voltage   500 V 
Grid-No.2 Voltagef   750 V ~ 
Grid-No.t 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 

d.r 

Heater Voltage   6.3 t 5% V 
Target Voltage   125 V 
Target Dark Current   0.25 µA 
Peak Target Current9   0.60 µA 
Faceplate: 

Illuminationh   5000 fc 
Temperature   71 oC 

Typical Operation and Performance Data 

Grid-No.6 (Decelerator) & 3 Voltagee  1400 V 
Grid-No.5 Voltagee   700 to 840 V 
Grid-No.4 (Beam-Focus Electrode) Voltage 230 to 260 V 
Grid-No.2 (Accelerator) Voltagef   300 V 
Grid-No.1 Voltage (For Picture Cutoff)i   —45 to —100 V 
Signal-To-Noise Ratio (Approximate)m   300:1 
Typical Resolution: 

Center   1400/1200 TV Lines 
Corner   1000 

`~ 

~~L__1 LJ 
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Amplitude Response to 400 TV Line 
Square-Wave Test Pattern at Center 
of Picturet   60/55 
Average "Gamma" of Transfer 
Characteristic   0.65 
Lag Per Cent of Initial Value of 
Signal-Output Current 1/20 Second 
after Illumination is Removedn   25 

Typical Sensitivity 
Faceplate Illumination   10 fc 

Target VoltageP.q   15 to 45 V 

Dark Currentq.r 0  010 NA 
Signal Output Current (Typical)s   0.30 µA 

Notes 

a This capacitance, which effectively is the output impedance of 
the vidicon, is increased when the tube is mounted in the de-
flecting-yoke assembly. The resistive component of the output 
impedance is in order of 100 megohms. 

b Made by Alden Products Co., 9140 North Main St., Brockton 64, 

Massachusetts. 
b' Made by Cinch ManufacturingCo., 1026S. Homan 

Ave., Chicago 24, Illinois. 
c Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, Ohio 44087. 

e Grid-No.6 & 3 voltage must always be greater than grid-No.5 
voltage. The maximum voltage difference between these elec-
trodes, however, should not exceed 800 volts. The recommended 
ratio of grid-No.5 to grid-No.6 & 3 voltage is 6110 to 5/10; best 
geometry being provided when the ratio is 6110, and most uni-
form signal output when the ratio is 5/10. The operator should 
select the ratio within this range which provides the desired per-
formance. 

f The power dissipation at grid No.2 should not exceed one watt, 
a condition normally met when the tube is operated at the 
specified maximum grid-No.2 rating and when the specified peak 
target current rating is not exceeded. However, if the vidicon is 
operated continuously with grid-No.1 voltage near or approach-
ing zero bias, grid-N o.2 voltage should not exceed 350 volts do 
maximum. 

~~~ 
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8480/ 4810 

9 Video amplifiers must be designed properly to handle target cur-
rents of this magnitude to avoid amplifier overload or picture 
distortion. 

h For condition where "white light" is uniformly diffused over 
entire tube face. 

~ With no blanking voltage on grid No.1. 

m Measured with high-gain, low-noise, cascode-input-type amplifier 
having bandwidth of 5 MHz and a peak signal-output current of 
0.35 microampere. Because the noise in such a system is pre-
dominately of the high-frequency type, the visual equivalent sig-
nal-to-noise ratio is taken as the ratio of the highlight video-

signal current to rms noise current, multiplied by a factor of 3. 

n For initial signal-output current of 0.2 microampere and a dark 
current of 0.02 microampere. 

P Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

q The target voltage for each vidicon must be adjusted to that 

value which gives the desired operating dark current. 

r The deflecting circuits must provide extremely linear scanning 
for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning veloc-
ity produces ablack-level error in direct proportion to the change 
in scanning velocity. 

s Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

t This typical capability may be limited by conditions external to 
the tube such as test pattern material, optics and/or yoke. 

V 
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~ Basing Diagram (Bottom View) 

TARGET 
G3

G4 

f1, 

~1 

.P'a 

GI

SHORT 
PIN 
IC 

G5 

G 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

SMD 

Pin 1: Heater 

Pin 2: Grid No.l 
Pin 3: Grid No.4 
Pin 4: Grids No.3 & No.6 
Pin 5: Grid No.5 
Pin 6: Grid No.2 
Pin 7: Cathode 
Pin 8: Heater 

Flange: Target 

Short Index Pin: 
Internal Connection —
Make No Connection 
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8480/ 4810 
Dimensional Outline 

~~ 
1.59'_.01 

(40.39±.25) 1.00.05 
DIA. 125R:1.3 

~~~ 

.085±.010 
12.16 ± . 2 5) 

} 

I 125 
( 3.2) 

10.250±.125 
(260.4_3.2) 

.75 
(19.1) 

SEE NOTE2) 

f III', '' BASE 
JEDEC No. Ea-78 

92C5 —1234BRI 

Dimensions are in inches unless otherwise stated. Dimensions in 
parentheses are in millimeters and are derived from the basic inch 
dimensions (1 inch = 25.4 mm). 
Note 1 —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". 

MASKED PORTION 
OF FACE 

(SEE NOTE I) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

1.500 ±.005 
(38.102.13) 

DIA. 
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Recommended Location of Deflecting Yoke and 
/~ Alignment Coil to obtain Optimum Geometry 

and Optimum Output Signal Uniformity 

'~ 

/~ 

'^~ 

~1 

e4 
~ ~ 

ALIGNMENT 
HORIZONTAL AND COIL 

VERTICAL DEFLECTING COILS?

MAGNETIC 
SHIELDING 

Typical Range of Dark Current 

. — 3 
4 

APPROX. 

OF ELECTRON GUN 

92C5-12349Ri 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.6' ■0.e'~ 
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Typical Persistence Characterisitcs 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MtCROAMPER ES =0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.6" X 0.8" 
FACEPLATE TEMPERATURE =30° C APPROX. 
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8480/ 4810 

Light Transfer Characteristics 

I LLUMINATIONi 
SCANNED 
FACEPLATE 

AREA 
TEMPERATURE=30=C 

UNIFORM 
OF PHOTOCONDUCTIVE 

OVER PHOTOCONDUCTIVE 

APPROX, 
LAYER=O.6~~K0.9~~ 
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8480/ 4810 

Typical RCA Type I Spectral Response 
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8507A 
Vidicon 

1-Inch Diameter 
Magnetic Focus Magnetic Deflection 
High-Resolution Type Having High Sensitivity and Low Log 

For Live Scene and Film Pickup in Black-and-White 
and Color TV Cameras 

.-~ The 8507A is unilaterally interchangeable with the 8507 
GENERAL 

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

Direct Interelectrode Capacitance:°
Target to all other electrodes   4.6 pF 

Spectral Response   See Typic¢l Spectr¢I 5ensitiuity 

Photoconductive Layer: Ch¢r¢cteristic 

Maximum useful diagonal of 
rectangulaz image (4 x 3 
aspect ratio) 0  62 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the face-
plate. The straight sides are pazallel 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  6.250"f 0.125" 
Greatest Diameter   1.125"f 0.010" 
Bulb  T8 
Base   Small-Button Ditetrar 8-Pin, 

(JEDEC No.E8-lll 
Socket   Cinch b No.54A18088, or equivalent 
Deflecting Yoke-Focusing Coil-

Alignment Coil Assembly . . . . Cleveland Electronicsc,d

No.VYFA-355-2, or equivalent 
Operating Position   Any 

Weight (Approx.)   2 oz 
ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltage f   1000 max. V 
Grid-No.3 Voltagef   1000 max. V 
Grid-No.2 Voltage  350 max. V 
Grid-No.l Voltage: 

Negative bias value   150 max. V 
Positive bias value  0 max. V 

.... 

~~U LJ 
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8507A 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode   125 max. V 
Heater positive with 

respect to cathode   IO max. V 
Target Voltage   100 max. V 
Dark Current   0.25 max. µA 
Peak Target Current9   0.75 max. µA 
Faceplate: 

Illuminationh   . 5000 max. fc 
Temperature   71 max. ° C 

TYPICAL OPERATION AND PERFORMANCE DATA 
For scanned area o(1/2" x 3/8" —
Faceplate temperature o(30°  to35°  C 

and Standard TV ScanningRate 
Low- H igh-

Voltage Voltage 
Mode Mode 

Grid-No.4 (decelerator) 
Voltage   500 900 V 

Grid-No.3 (Beam-Focus 
Electrode) Voltagef  300 540 V 

Grid-No.2 (Accelerator) 
Voltage   300 300 V 

Grid-No.l Voltage for 
Picture Cutoff ) —65 to ~5 to V 

—100 —100 
Average "Gamma" of 

Transfer Characteri alit 
for signal-output current 
between 0.02µA and 
0.2 µA   0.65 0.65 

Visual Equivalent Signal-
to-Noise ~tatio 
(Approx.)   300:1 300:1 

Lag —Per Cent of Initial 
Value of Signal-0utput 
Current 1/20 Second 
After Illumination is 
Removed'"  20 20 % 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid 

No.l   75 75 V 
When applied to 
cathode   20 20 V 

~~~ 
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8507A 

Limiting Resolution: 
At center of picture  1000 1100 TV lines 
At corner of picture  600 700 TV lines 

Amplitude Response to 
a 400 TV Line Square —
Wave Test Pattern at 

r^\ 
Center of Picture" 

Field Strength at Center 
50 60 % 

of Focusing CoilP . . . 40 f 4 58 t 4 G 
Peak Deflecting-Coil 

Current: 
Horizontal 180 250 mA 
Vertical  33 45 mA 

,r., Field Strength of 
Adjustable Alignment 
Coil 4  0 to 4 0 to 4 G 

High-Sensitiuity Operation —
0.1 Footcandle onFaceplate 

Faceplate Illumination 
(Highlight)   0.1 fc 

Tazget Voltage`~ 5  30 to 60 V 
Dark Current t   0.10 µA 
Signal-Output Current:" 

Typical   0.1 µA 

Average-Sensitiuity Operation —
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fc 

Target Voltage`~ 5  20 to 40 V 
Dark Current t   0.02 µA 
Signal-0utput Current: 

Typical   0.2 µA 

High-Light Level Operation —
IO Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)   10 fc 

-~.. Tazget Voltage`~ 5   10 to 22 V 
Dark Current t 0  005 µA 
Signal-0utput Current:°  

Typical   0.3 µA 
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8507A 

° This capacitance,whicheffectively is the output impedance 
of the 8507A~is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

b Made by Cinch Manufacturing Corporation, 1026 S. Homan 
Avenue, Chicago 24, Illinois. 

~ Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

f Grid-No.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
ie 6/10, and most uniform signal output when the ratio ie 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

~ With no blanking voltage on grid No.l. 

k Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

'" For initial signal-output current of 0.3 microampere and a 
dazk current of 0.02 microampere. 

" Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a percent 
of the signal amplitude from a very-low-frequency (large-

..~ 
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8507A I 

area) picture element. In practice, the lazge-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil 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. 

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. 

r The target voltage for each 8507A must be adjusted to that 
value which gives the desired operating dark current. 

s Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

t The deflecting circuits must provide extremely linear scan-
ning 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 the change in scanning velocity. 

" Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 

BASING DIAGRAM 
8ME 

(Bottom View) 

Pin 1: Heater 
Pin 2: Grid No.l 
Pin 3: Grid No.4 
Pin 4: Internal Connection —

Do Not Use 
Pin 5: Grid No.2 
Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater 
Flange: Tazget 
Short Index Pin —Internal Connection —

Make No Connection 

SHORT 
PIN 
Ic 

DIRECTION OF LIGHT 
INTO FACE END OF.TUBE 
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8507A 

Spurious Signal Test 

Fig.l 

This test is performed using a uniformly diffused 
white test pattern that is sepazated into two zones as 
shown in Fig.l. The 8507A is operated under the condi-
tions specified under Typical Operation and Performance 
Data with the lens adjusted to provide a target current 
of 0.3 microampere. The tubes are adjusted to provide 
maximum picture resolution. Spurious signals are evalu-
ated by size which is represented by equivalent num-
bers of raster lines in a 525 TV line system. Allowable 
spot size for each zone is shown in Table 1. To be 
classified as a spot, a contrast ratio of 1.5:1 must exist 
for white spots and2:1 for black spots. Smudges, streaks, 
or mottled and grainy background must have a contrast 
ratio of 1.5:1 to constitute a rej ect item. 

Table 1 
For scanned area b(1 /2" x 3/8" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed $pots 

over 4 0 0 

4 but not 
including 3 0 1 

3 but not 
including 1 2 3 

1 or less ■ ■ 

Minimum separation between any 2 spots greater than 1 raster 
line is limited to 16 raster lines. 

Spots of this size are allowed unless concentration causes ~ 
a smudged appeazance. 
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8507A 

DIMENSIONAL OUTLINE 

1.125 835 
±.010 ±.035 
DIA. 

6.250 
±. 25 

FACEPLATE 
050 (NOTE 2) 

L 

.125 

MASKED PORTION 
OF FACE 
(NOTE I~ 

METAL 
TARGET 
FLANGE 

1.020 
+•030 
- .035 

DIA. 

BASE 
JEDEC N>EB- II 

DIMENSIONS IN INCHES 

92CS-12251 

Note 1: Straight sides of masked portions are pazallel to the 
plane passing through tube axis and short index pin. 

Note 2: Faceplateglass is CorningNo.7056 having a thickness 
of 0.094" ± 0.012". 
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8507A 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error 

• ~~ JP: 
:~ ::€. 

FOCUSING COIL 
SEE NOTE 

~ ALIGNMENT 
COIL 

U~ 

~4 2 I
2 ~~4~ 

~-•

r~r ~̀ 
T'~ 

- HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-12292R1 

Dimensions in Inches 

Note: Cross-hatching indicates wound portion of focusing coil. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2"x 3/8" 
FACEPLATE TEMPERATURE 30'C APPRO%. 
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8507A 

LIGHT TRANSFER CHARACTERISTICS 

IL LUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER =I/2"x3/8°
FACEPLATE TEMPERATURE=30 C APPROX. 
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8507A 

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EOUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL-OUTPUT MICROAMPERES FROM  
SCANNED AREA Of I/2"113/8"=0.02 

DARK CURRENT (MICROAMPERESI=0.02 
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8507A 

TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES 0.3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER =I/2" a. 3/8" 

FACEPLATE TEMPERATURE = 30°C APPROX. 

'~.C7~: C.".C:::::: 
I t ~ ... 

0 50 100 150 200 250 300 

TIME AFTER ILLUMINATION iS REMOVED —MILLISECONDS 
92LM-2171 
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8507A 

HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (NIGMUGHT) SIGNAL YN:ROAYPERES • 0.10 
DARK CURRENT (YICROAYPERES) • 0.02 
TEST PATTERN: TRANSPARENT SLANT-UNE BURST 

CURVE A: GRIDJIe. 1 YOLTS •900; 
GRID-Ne. 3 VOLTS • SIO 

  CARVE B: GRID-Ne. 1 VOLTS •500;  
GRID-Ne. 3 VOLTS • 700 

`~ 

0 200 400 600 800 1000 

TV LINE NUYBER 

1200 

92LM-2195 

'Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 
the 400 line chevrons. 
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8521 
Vidicon 

MAGNETIC FOCUS I -I /2" Diameter MAGNETIC DEFLECTION 
For Black-and-White Pickup in Industrial 
Closed-Circuit TV Systems Requiring Limit-
ing Resolutions of more than 1200 TV Lines 

t~ 

General: 

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

Direct Interelectrode Capacitance:a 
Target to al l other electrodes  8.0 pf 

Spectral Response  See Accompanying Curve 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)b   1" 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 7  75" ± 0.25" 
Greatest Diameter 1  59" t 0.01" 
Bulb Diameter 1  50" ± 0.01" 
Operating Position  Any 
Weight (Approx  )  5.25 oz 
Bulb  T12 
Focusing-Al ignment Assembly  Cleveland Electronicso 

No. 15-VFA-259, or equivalent 
Deflecting Yoked Cleveland Electronics° 

No. 15-VY-258, or equivalent 
Socket  Aldene No. 208-SBSDC, or equivalent 
Base. .Small-Button Super-Ditetrar 8-Pin (JEDEC No. E8-78) 

Basing Designation for BOTTOM VIEW  8L8 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Do Not Use 
Pin 4 -Grid No.4 
Pin 5 -Grid No.2 
Pin 6 -Grid No.3 
Pin 7 -Cathode 
Pin 8 -Heater 
Flange -Target 

Short Index Pin - Do Not Use 

TARGET 
G4 _G2 

IC S  //~\ .G3 

GI 

SHORT 
PIN 
Ic 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Maximum Values: 

Forscanned 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. 

oara i 
6-64 



8521 
Grid-No.1 Voltage: 

Negative-bias value  300 max. volts 
Positive-bias value  0 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

Target Voltage   100 max. volts 
Dark Current   0.25 max. µa 
Peak Target Currentf   0.60 max. µa 
Faceplate: 

Illumination   1000 max. fc 
Temperature  71 max. oC 

Typical ODeratian: 

For scanned area of o.6" x o.8" and 
jaceylate temperature of 28° to 

Grid-No.4 (Decelerator) Voltage9  
Grid-No.3 (BearrrFocus Electrodeh)  
Grid-No.2 (Accelerator) Voltage 
Grid-No.1 Voltage for 

picture cutoff 
Average "Gamma" of Transfer Characteristic 
for signal-output current between 
0.02 µa and 0.6 µa  

Minimum Peak-to-Peak Blanking Voltage: 
When appl ied to grid No  1  
When appl ied to cathode 

Lag—Per Cent of Initial Value of Signal-
Output Current 1/20 Second after 
I llumination is Removed:k 
Maximum value 
Typical value 

Limiting Resolution: 
At center of picture—

Typical value 
Minimum value 

At corners of picture—
Typical value 

Ampl itude Response to a 400 TV 
Line Square-Wave Test Pattern 
at Center of Picture: 

Minimum value 
Field Strength at Center of 
Focusing Coil (Approx  ) 

Field Strength of Adjustable 
Al ignment Coil• 

Peak Deflecting-Coil Current far 
Specified Deflecting Yoke: 

Horizontal  
Vertical  

yaximum—Sensitivity Ogerattion—
o.i Footcandle on Faceplate 

Faceplate Illumination 
(Highl ight)   0.1 

34 ° C 
1400 volts 

S00 to 1000 volts 
300 volts 

-45 to -100 volts 

0.65 

75 volts 
20 volts 

45 
30 

1500 N l ines 
1200 TV l ines 

900 TV l ines 

60 ~ 

46 gauss 

0 to 4 gauss 

240 ma 
50 ma 

V 

tc 
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8521 

Faceplate Illumination 
(Highl ight)  1.0 

Target Voltagen,o 17 to 35 
Dark CurrentQ 0.02 
Signal-0utput Current:r 

Typical  0.20 
Minimum 0.15 

Nigh-Light Level Operation-
1o,FootcandLes on Faceplate 

Faceplate Illumination 
(Highl ight)  10 

Target Voltage"'p 10 to 20 
Dark CurrentQ 0.005 
Signal-Output Current:r 

Typical 0.3 

Target Volta~e"~o  30 to 60 volts 
Dark Current   0.1 µa 
Signal-0utput Current:r 

Typical   0.2 µa 
Average-Sensitivity Operation —

1.o.Footcandle on Faceplate 

fc 
volts 

µa 

µa 
µa 

fc 
volts 

µa 

µs 

a 
This capacitance, which effectively is the output impedance of the 8521, 
is increased when Lhe Lube is mounted in the deflecting-yoke and focus-
ing-al ignment assembly. The resistive component of the output impedance 
is in the order oP 100 meg ohms. 

D Proper orientation oP qual ity rectangle is oDta fined when the horizontal 
scan is essentially parallel to the plane passing through the axis and 
short index pin. The masking is for orientation only and does not define 
the proper scanned area of photoconductive layer. Final orientation 
should be such that the image also fits inside of any internal mask oP 
the mesh assembly. 

d Cleveland Electronics Inc., 7974 East 61st St., Cleveland, Ohio. 
d For minimum geometric disco rtion, the deflecting yoke should be located 

in its proper axial position. 3/4-inch Prom the face of the tube. 
e Alden Products Co., 9140 North Main Street, Brockton 64, Mass. 

f Video ampl iPie rs must be designed properly to handle target currents of 
this magnitude to avoid ampl ifier overload or picture distortion. 

g Gritl-N o.4 voltage must always De greater than grid-N o.3 voltage. For 
minimum "porthole" effect, grid-No.0 voltage shooTd be adjusted t0 
approximately 1.6 times the grid-N o.3 voltage value, and the focusing-
al ignment assemDty and deflecting yoke positioned as shown in accompany-
ing diagram. 

h Beam focus is obtained Dy Lhe combined effect of grid-N o.3 voltage, 
which should De ad 1'ustable over indicated range, and a focusing coil 
having an average field strength of 46 gauss. 

~ With no blanking voltage on grid No.i. 
k For initial Signal-out put Current of 0.2 µa ands dark Current of 0.02µa 

~ The alignment coil Should be located on the tube 5o that its Center i5 
at a distance of 6 inches from the Pace of the tube, and De positioned 
so th at its axis is coincident with the axis oP the tube, the deflecting 
yoke, and the focusing coil. 

" Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

p The target voltage for each 8521 must be adjusted to that value which 
gives the de5i red operating tlark current. 

Q Tne 'def letting circuits must provide extremely l inear scanning for good 
black-level reproduction. Dark-current signal is proportional to the 
scanning veloc it Any change in scanning velocity produces a Dlack-
level error in yi rect proportion to the change in scanning velocity. 

r Defined as the Component of the highl ight target current after the dark-
current Component has been subtracted. 

RADIO CORPORATION OF AMERICA 
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8521 

1.59 
±01 
DIA, 

f 
1.00 
*.05 

~~\ MASKED PORTION 
J  OF FACE I

\
\  

/ (NOTE I) 

~~ 

r 0851.010 
Y  j 

7.75 
1.25 

~—
.7S 

(NOTE 2) 

FACEPLATE 
( NOTE 3) 

TARGET 
FLANGE 

1.50 ±.01 
DIA. 

BASE 
JE DEC No. EB-78 

92CS-12423 

DINENSIONS IN INCHES 
Note I: Straight sides of masked portions are paral lel 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" t 0.005". 

RADIO CORPORATION OF AMERICA 
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8521 
COMPONENT LOCATIONS 

 6 

~ ` 

,~~ 

FOCUSING COIL 

{~\\\\\\\\\\\\\»~V

ALIGNMENT COIL 

F~~~~~/ 
END OF ELECTRON GUN 

/
J 

J p_ ~ 
\\\\ \\\\\\\\l\\' 

~~~~~~~~~~~~~~I ~~~~~~~~~~~~~~~~~~~I 

HORIZONTAL AND VERTICAL 
DEFLECTING CdLS Bets-12422 

D fMENSIONS IN INCHES 

RANGE OF DARK CURRENT 
SCANNED AREA OF PHOTOCONDUCT VE LAYER =0,6~~ X 0.8 ~~ 
FACEPLATE TEMPERATURE=30° C APPROX. 

2 

N 
¢ OJ 
a 6 
Q 6
O 
U_ 
g 4 

2 

K 2 

U 
Y 
Q 0.01 

~ 

5

8 

0.005 

J

2 4 6 B 
10 

2 4 6 6 
100 

TARGET VOLTS 

92C5-12409 

4 
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8521

LIGHT TRANSFER CHARACTERISTICS 
ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.6~~ X 0.8~~ 
FACEPLATE TEMPERATURE=30° C APPROX. N 
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8521 

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF SIGNAL-OUTPUT "~'  P.i  
CURRENT AT ALL WAVELENGTHS. 

SIGNAL -OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/2~~x3/8~~=0.02 

DARK CURRENT (MICROAMPERES)=0.02 
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8521 

TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL—OUTPUT MICROAMPERES=0.2  
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.6~~X0.8°
FACEPLATE TEMPERATURE=30° C APPROX. 
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8521 
UNCOMPENSATED HORIZONTAL RESPONSE 

TO A SQUARE-WAVE TEST PATTERN 
HIGHLIGHT TARGET MICROAMPERES=0.3 
DARK CURRENT (MICROAMPERES)=0,02 
TEST PATTERN~TRANSPARENT SOUARE—

WAVE RESOLUTION WEDGE. 
GRID—No.4 VOLTS=1400 
GRID—No.3 VOLTS=850 
GRID—No.2 VOLTS=300 

.x......::is::::r :::::::::::.....u......... 

0 200 400 600 800 
TV LINE NUMBER 
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8541, 8541A 
Vidicons 

~~ 

■ High Resolution — 1100 TV Lines (Typical at 900 Volts) 
■ High Amplitude Response — 60% (Typical at 900 Voltsl 
■ Separate Mesh Connection 
■ High Signal Output — 200 Nanoamperes 1 Footcandle on 

Tube Face and Target Voltage of 30 Volts (Typical) 
■ Low Lag — 20% of Initial Signal Output After 50 Milliseconds 
■ 0.6 Watt "Dark Heater" 

General Data 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 t 10% V 

Current at 6.3 volts   0.1 A 

Direct Interelectrode Capacitance:a 
Target to all other electrodes   4.6 pF 

Spectral Response   See Figure 5 

Photoconductive Layer: 

Maximum useful diagonal of rectangular 
image   0.63 in 116 mm) 

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 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 de-
fine the proper scanned area of the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Dimensions   See Dimensional Outline 

,^„~ Bulb   T8 
Base  Small-Button Ditetrar 8-Pin, 

(JEDEC No.E8-11) 

Socket   Cinchb 8VT (133-98-11-0151, 
or equivalent 

Deflecting Yoke-Focusing Coil- Cleveland Electronicsc,d 
Alignment Coil Assembly   No.VYFA-355-2, or equivalent 

Operating Position   Any 

Weight (Approx.)   2 oz (56.6 gl 

~~ -v /~ Electronic 
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8541, 8541A 

Maximum Ratings, Absolute-Maximum Valuese 

For scanned area of 1/2" x 3/8" (12.8 x 9.6 mm2) 

Grid-No.4 Voltagef  1000 V ~' 

Grid-No.3 Voltagef  1000 V 

Grid-No.2 Voltage  750 V 

Grid-No.2 Dissipation  1 W 

Grid-No.1 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 u 

Dark Current  250 nA 

Peak Target Current9  750 nA 

Faceplate: 

50,000 Ix 
Illuminationh  

5000 fc 

Temperature  71 oC 

Typical Operation and Performance Data 

For scanned area of 1/2" x 3/8" 112.8 x 9.6 mm21 

Faceplate temperature of 30o to 35o C and Standard TV 

Scanning Rate in VYFA-355-2 Coil Assembly 

Grid-No 4 1 Decelerator) 

Low 
Voltage 
Mode 

High 
Voltage 
Mode 

\.i 

Voltagef  500 900 V 

Grid-No.3 1 Beam-Focus 
Electrode) Voltagef 300 540 V 

Grid-No.2 (Accelerator) \.~ 
Voltage  300 300 V 

Field Strength at Center 
of FocusingCoilP  40±4 58±4 G 

Peak Deflecting-Coil 
Current: 

Horizontal  350 480 mA ~i 

Vertical  20 28 mA 

DATA 1 Electronic 
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8541, 8541A 

Low 
Voltage 
Mode 

High 
Voltage 
Mode 

Field Strength of Adjustable 
Alignment Coilq  0 to 4 0 to 4 G 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.1  75 75 V 

When applied to cathode  20 20 V 

Grid-No.1 Voltage for 
Picture Cutoffi: 

8541 A  —65 to —65 to V 
—100 —100 

8541  ~0 to X30 to V 
—100 —100 

Average "Gamma" of 
Transfer Characteristic 
for Signal-Output Current 
Between 20 nA and 
200 nA  0.65 0.65 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination is 
Removedn~: 

Typical  20 20 % 

Maximum: 

8541A  25 25 

8541  30 30 % 

~~ Limiting Resolution: 

At center of picture ITyp.l  1000 1100 TV lines 

At center of picture (Min.)  950 — TV lines 

At corner of picture ITyp.l  600 700 TV lines 

Amplitude Response to a 
~~ 400 TV Line Square-Wave 

Test Pattern at Center of 
Picture^: 

Typical  50 60 % 

Minimum: 

8541A  45 —

`'~ 8541  35 — 

Electronic 
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8541, 8541A 
Sensitivity: 

See "Light Transfer Characteristics" (Figure 7) 

Performance Tests: 

Test conditions  

Limit values: 
{ 1.0 fc on Faceplate 

20 nA Dark Current 

Min. Max. 

Target voltage: 

8541A   20 40 V 

8541   10 70 V 

Signal current: 

8541A   150 — nA 

8541   120 — nA 

a This capacitance, which effectively is the output impedance of 

the tube, is increased when the tube is mounted in the deflect-
ing-yoke and focusing-coil assembly. The resistive component of 

the output impedance is in the order of 100 megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, IL 60007. 

c Made by Cleveland Electronics I nc., 14500 Darley Rd., Cleveland, 
OH 44110. 

d These components are chosen to provide tube operation with 
minimum beam-landing error when mounted in the recommended 
position along the tube axis as shown in Figure 2. 

e A description of the Absolute-Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

f Grid-N o.4 voltage must always be greater than grid-No.3 voltage. 
The maximum voltage difference between these electrodes, how-
ever, should not exceed 600 volts. The recommended ratio of 
grid-No.3 to grid-No.4 voltage is 6/10 to 5/10; best geometry 
being provided when the ratio is 6/10, and most uniform signal 
output when the ratio is 5/10. The operator should select the 
ratio within this range which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target cur- 
rents of this magnitude to avoid amplifier overload or picture 
distortion. 

h For conditions where "white light" is uniformly diffused over 
entire tube face. 

~ With no blanking voltage on grid No.1. 

~~U u 
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8541, 8541A 
m For initial signal-output current of 300 nanoamperes and a dark 

current of 20 nanoamperes. 
i"R 

n Amplitude response is the signal ampl itude from a given TV line 

number (fine picture detail) expressed as a per cent of the signal 

amplitude from avert'-low-frequency (large-areal picture element. 

In practice, the large-detail reference is usually 15 TV lines with 

signal amplitude set equal to 100 per cent. The TV line numbers 

r ..~ are determined by the number of equal-width black and white 
lines that will fit into the physical height of the image focused 
on the camera-tube faceplate. 

P The polarity of the focusing coil should be such that anorth-

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. 

q The alignment coil should be located on the tube so that its cen-

ter 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. 

r The target voltage for each tube must be adjusted to that value 

which gives the desired operating dark current. 

s Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normal ly encountered. 

t The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning velo-

city produces a black-level error in direct proportion to the 

change in scanning velocity. 

u Defined as the component of the highlight target current after 

the dark-current component has been subtracted. 

Spurious Signal 

~"~~ 

.-,, 

This test is performed using a uniformly diffused white test 

pattern that is separated into two zones as shown in Figure 1. 

The tubes are operated under the conditions specified under 

Typical Operation and Performance Data and the lens ad-

justed to provide a target current of 300 nanoamperes. The 
tubes are adjusted to provide maximum picture resolution. 

Spurious signals are evaluated by size which is represented 

by equivalent numbers of raster lines in a 525 TV line system. 
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8541, 8541A 
Figure 1 —Spurious Signal Test Pattern 

`€ 

—ZONE I 

—ZONE 2 

~/ 

a   
sz~s-iosa 

Allowable spot size for each zone is shown in Table I for 
the 8541A and Table II for the 8541. 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 and grainy 
background must have a contrast ratio of 1.5:1 to consti-
tute areject item. Minimum separation between any 2 spots 
greater than 1 raster line is limited to 16 raster lines. 

Table I — 8541A 
For scanned area of 1/2" x 3/8" (12.8 mm x 9.6 mm) 

Blemish Size 
1 Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 4 0 0 

over 3 0 1 

over 1 2 4 

1 or less ■ • 

Table 11 — 8541 
For scanned area of 1/2" x 3/8" (12.8 mm x 9.6 mm) 

Blemish Size 
(Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 6 0 0 

over 4 0 2 
over 1 3 6 

1 or less ■ ■ 
■ Spots of this size are allowed unless concentration causes 

smudged appearance. 
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8541, 8541A 
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. 

The temperature of the faceplate should not exceed 710 C 
(160o F), either during operation or storage of these tubes. 

~, Operation with a faceplate temperature in the range from 
about 25o to 35o C (77o to 95o F) is recommended. 

Figure 2 — Recommended Location and Length of Deflecting, 
Focusing, and Alignment Components to Obtain 
Minimum Beam-Landing Error 

3.688  
193.81 

1.125 
126.281 

~~~~~~~~~~~~~~~1~~~~~~~~~~~~ ~~~~~~~~~~.~Aǅ 

FOCUSING COIL 
(NOTEI 

ALIGNMENT COIL 

I
I I

II  

u~ 

.750 
1191 

2.5 
(63.51 

.750 I 
1191 

HORIZONTAL AND 
VERTICAL DEFLECTING 
COIL$ 

szcs-lzzazaz 

Note: Cross-hatching indicates wound portion of focusing coil. 

Provisions should also be made in the camera installation to 
hold the faceplate temperature at a steady value within the 
recommended range. Dark current increases with increasing 
temperature. It is highly desirable to operate the tube at a 
steady temperature to maintain dark current at a preselected 
value. This mode of operation insures 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. 
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8541, 8541A 
As target voltage is increased, dark current also increases. 

The range of target voltage for various dark current levels of 

different tubes is shown in Figure 3. It should be noted that 

the range of target voltage to produce a given dark current, 

and therefore a given sensitivity is very narrow for these 

tubes. Individual tubeswill therefore have substantially iden-

tical performance characteristics when operated with an 

identical value of dark current. For proper adjustment of 

the target voltage on each tube see Set-Up Procedure. 

Persistence or lag of the photoconductive layer is given in 
Figure 4 for two values of dark current. Each curve shows 

the decay in signal-output current from an initial value of 

300 nanoamperes after the illumination. is cut off. 

The spectral response of the 8541 and 8541 A is shown in 

Figure 5. 

As shown in Figure 6, a substantial increase in both limit-

ing resolution and amplitude response of the tubes may be 

obtained by increasing the operating voltages of grid No.4 

and grid No.3. The focusing-coil field strength must be in-

creased and more deflecting power is required at higher 

electrode voltages as indicated under Typical Operation and 

Performance Data. Very little additional beam-landing error 

is introduced at the higher voltages provided the recommend-

ed operating voltages are used and the associated compo-

nents are positioned as shown in Figure 2. 

The power dissipation at grid No.2 should not exceed one 
watt, a condition normally met when the tube is operated 
at the specified maximum grid-No.2 rating and when the 
specified peak target current rating is not exceeded. How-
ever, if the tubes are operated continuously with grid-No.1 

voltage near or approaching zero bias, grid-No.2 voltage 
should not exceed 350 volts do maximum. 

Signal-Output and Light Transfer Characteristics 
Typical signal output as a function of uniform 28540 K 

tungsten illumination on the photoconductive layer for 

different values of dark current is shown in Figure 7. 
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8541, 8541A 

~^'~, 

The average "gamma", or slope, of the light transfer char-
acteristic curves shown in Figure 7 is approximately 0.65. 
This value is relatively constant over an adjustment range of 
4 to 1 in target voltage, or 50 to 1 in dark current, for a 
signal-output current range between 10 and 300 nanoampere. 

Uniformity of the photoconductive layer of the tubes is 
~ excellent. When operated with the recommended focus and 

deflection components, signal output over the entire picture 
area is also very uniform. When other components are em-
ployed, beam-landing errors at the target may contribute to 
poor signal uniformity or "shading" characteristics in the 
generated picture. In such instances, compensation for the 
beam-landing errors to achieve uniform sensitivity can be ob-
tained by supplying a modulating voltage of a suitable wave-
form to the cathode of the 8541 and 8541 A. The desired 
waveform is parabolic in shape and of such a polarity that 
the cathode voltage is lowered as the beam approaches the 
edges of the scanned area. 

Proper-size scanning of the photoconductive target area 
should always be used. Both overscanning and underscanning 
impair performance. 

Figure 3 —Range of Dark Current 
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SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 0.5° X 0.375" 
(12.8 mm X 9.6 mm 
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8541, 8541A 
Failure of scanning even for a few seconds may permanently 
damage the photoconductive layer. The damaged area shows 
up as a spot or line in the picture during subsequent opera-
tion. To avoid damage during scanning failure, it is necessary 
to prevent the scanning beam from reaching the layer. 
The scanning beam can conveniently be prevented from 
reaching the layer by increasing the grid-No.1 voltage to 
cutoff, biasing the target negatively, or removing grid-No.4, 

grid-No.3, and grid-No.2 electrode voltages. 

Dimensional Outline 

1.1251.010 
(28.58 ±.25) 

DIA. 

1

} 
.835 Y 035 

(21.21 ± .89 ) 

.050 
x(1.271 

t 

175 
(a 45l 

6.250 
±. 2 S 
U 59.7 
±318) 

FACEPLATE] 
(NOTE ?) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

1.020 
x•030 
- .035 

125 91 f .891
DIA. 

Dimensions are in inches unless 
otherwise stated. Dimensions 
in parentheses are in milli-
meters and are derived from 
the basic inch dimensions I1 
inch = 25.4 mml. 

BASE 
JEOEC NoEe-I I 

92CS~ iJ25iR2 

Note 1: Straight sides of masked portions are parallel to the plane 
passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No.7056 having a thickness of 
0.094i0.012in (2.4f0.31. 
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Basing Diagram —Bottom View 
TARGET pin 1: Heater IC j ~2 

Pin 2: Grid No.1 
G~ Pin 3: Grid No.4 

Pin 4: Internal Connection — Do Not 
Use 

G4 

Pin 5: Grid No.2 
GI 61 S/_~ V K Pin 6: Grid No.3 

Pin 7: Cathode 
Pin 8: Heater 

SHORT Flange: Target 
PIN 

Short Index Pin: Internal Connection IC 
DIRECTION OF LIGHT: —Make No Connection 

INTO FACE END OF TUBE eME 

./'~~ Figure 4 —Typical Persistence Characteristics 
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8541, 8541A 
Figure 5 —Typical Spectral Response 
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8541, 8541A 

Figure 6 — Horizontal Square-Wave Response 
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DARK CURRENT NANOAMPERES=20 
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"Amplitude response measured using the RCA-P200 slant-line burst 

pattern with horizontal center response balanced on the 400 line 
chevrons. 
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8541, 8541A 
Figure 7 — Light Transfer Characteristics 
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8567' 
Vidicon 

LOW-POWER (0.6-WATT)"DARK HEATER" I" DIAMETER PRECISION BULBa
ELECTROSTATIC FOCUS RUGGEDIZED MAGNETIC DEFLECTION 

For Compact, Lightweight, Transistorized 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 ± 10% volts 
Current at 6.3 volts   0.095 amp 

Direct Interelectrode Capacitance:b 
Target to al l other electrodes  5.0 pf 

Spectral Response  See TygicaZ Spectral-Sensitivity 
Characteristic, shown under Type 8134 

Photoconductive Layer: 
Maximum useful diagonal of rectangularimage 
(4 x 3 aspect ratio)o 0  62" 

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Overall Length 6  25" ± 0.10" 
Greatest Diameter 1  125" t 0.010" 
Operating Position   Any 
Weight (Approx.)   2.8 oz 
Bul b   T8 
Bulb Diameter 1  025" ± 0.003" 
Deflecting-Al ignment Assembly  Cleveland Electronicsd

No.VYA-300, or equivalent 
Socket   Cinche No. 133-98-11-015, or equivalent 
Base   Smal l-Button Ditetrar 8-Pin (JEDEC No.E8-11) 
Basing Designation for BOTTOM VIEW   8LN 

Pin 1 -Heater TARGET 

Pin 2 -Grid No.1 s6 _ ~2 
Pin 3 —Grid No.4 
Pin 4 -Grid No.3 

& No.6 
Pin 5 -Grid No.2 
Pin 6 -Grid No.5 
Pin 7 -Cathode 
Pin 8 -Heater 
FI ange- Target 
Short Pin - Do Not Use 

Gq 

GI

Gg 

K 

H SHORT H 
PIN 
Ic 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute—Maximum Values: 

For scanned area of i12" x gl8" 

Grid-No.6 & Grid No.3 Voltagef   1000 volts 
Grid-No.5 Voltagef   1000 volts 

Grid-No.4 Voltage  300 volts 

Grid-No.2 Voltage  750 volts 

RADIO CORPORATION OF AMERICA DATA I 
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Grid-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 µa 
Peak Target Current9   0.6 µa 
Faceplate: 

Illumination   1000 fc 
Temperature  71 °C 

Typical Operation and Performance Data: 

For scanned area o} i/2" x g/8" and }aceplate temgera-
ture o} go° to gg° C and standard TV scanning rate 

Grid-No.6 (Decelerator) 

Low-
Voltage 

Inter-
mediate-
Voltage 

Nigh-
Voitage 

& 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.l Voltage for -45 to -45 to -45 to 
picture cutoffh -100 -100 -100 volts 

Typical Electrode 
Currents: 
Grid No.6 ~ 3 1.7 2.5 3 µa 
Grid No.S  0.05 0.20 0.30 µa 
Grid No.4  0 0015 0.006 0.008 µa 
Grid No.2  375 450 500 µa 

Lags 
Maximum value 20 20 20 % 
Typical value 15 15 15 % 

Average "Gamma" of Transfer 
Characteristic for 
signal-output current 
between 0.02 & 0.2 µa. 0.65 - -

Minimum Peak-to-Peak 
Blanking Voltage: 
Appl ied to grid-No.1. 75 - - volts 
Appl ied to cathode. 20 - - volts 

Limiting Resolution at 
picture center 600 700 750 TV l ines 

Ampl itude Response to a 
400 TV Line SquareWave 
Test Pattern at picture 
center 20 25 30 % 
Field Strength of 
Adjustable Al ignment 
Coilk  0 to 1 0 to 1 0 to 1 gauss 
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Average—Sensitivity Oqe ration 

Under typical ogeratingconditions specified 

for either low- or high—voltage operation 

Faceplate Illumination (Highl ight)   1 fc 

Target Voltagem~"   20 to 40 volts 
Dark Currentp  0.02 µa 
Signal—Output CurrentQ   0.2 µa 

High-Sensitivity Operation 

Under typical operating conditions specified 

for either lour or high-voltage ogeration r

Faceplate I l lumination (Highl ight)   0.1 fc 
Target Voltagem~"  30 to 60 volts 
Dark Currentp  0.10 µa 

Signal—Output CurrentQ   0.10 µa 

a 
Tne precision outer—diameter bulb permits the use of low~powe r, close— 
Pitting deflecting yokes of small size and low impedance. 

b This capacitance, which effectively is the output impedance of the 9567 
is increased when the tube is m0 unted in the tlefl ecting—yoke assembly. 
The resistive component of the outp ut impedance is in order oP 100 megohm s. 

d Proper orient at ion of qual ity rectangle is oot ai ned when the horizontal 
scan isessentially parallel to the straight sides of the masked Do rtions 
of the faceplate. Tne straight sides are parallel to the plane passing 
through the tube axis and short pin. 

d Cleveland Electronics Incorporated, 1974 East 61st Street, Cleveland 
Ohio. This component is not designed to withstand severe environmental 
conditions. It is recommended that custom components be used in such 
service. 

a Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
111 inoi s. 

f The maximum voltage difference between gri d5 No.6 8 3 and No.S Should 
not exceed 500 volts. 

9 Video amplifiers must be designed grope rly to hantllepeak target currents 
of this magnitude to avoid amplifier overload or picture dlst o rt ion. 

H With no blanking voltage on grid No. 1. 

~ Defined as the per cent of initial value of signal—output current 1/20 
second after illumination is remov etl. Values shown are for initial 
5i goal —output Current of D.2 microampere and a dark current of 0.02 
microampere. 

k The al iynment coil Sh0 uld be located On the LUDe 5o Lhat ICs Center is 
at a dust ante of 4-15/16 inches Prom the face of the Lub e, and be 
positioned so Lnat its axis iscoincident with the axis of the tube and 
the deflecting yoke. 

al Indicated range for each type of service serves only to illustrate the 
operating target—voltage range normally encountered. 

n The target voltage for each 9567 must De atlj ust etl to to at value which 
gives the desi retl operating dark current. 

p The deflecting circuits mu st provide ezt remely l inear scanning for good 
Dl ac k—level reproduction. Dark current signal is proportional to the 

1ev ing velocity. Any change i s ni g velocity produces a DlaCk—
e1 error in dl rect proportion nto ct he change in scanning vet ocity. 

V Defined as the component of the highl ight target current after Lhe 
tl ark—current component has been subtracted. 

r Operation at this higher sensitivity level will result in a decrease 
in the resolution capabil ity of the a567. 

ENVIRONMENTAL TESTS 

The 8567 is designed to withstand the fol lowing operational 

and non—operational environmental tests. 
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OPERATIONAL TESTS 

Rejection Criteria 

Tubes are operated as specified under Ty¢ical Operation, 
Lour Voltage Operation. Throughout these tests, the ampl itude 
of any generated spurious signals must not exceed 80 per cent 
of the maximum white-signal value and the tube must provide a 
resolution ofi at least 200 TV l ines. 

Sinusoidal Vibration 

These tests are performed on apparatus which appl ies 
variable-sinusoidal frequency vibration to the tube. The tube 
is vibrated in each of three orthogonal axes, one axis being 
paral lel to the major axis of the tube, according to the sched-
ule specified below. A vibration cycle has a duration of 4.5 
minutes per axis in which time the frequency is varied from 
20 to 1000 and back to 20 cycles per second. One vibration 
cycle is performed for each axis and the total test period is 
13.5 minutes. 

Double 
Ampl i- 
tude 
inches 

Peak 
Acceleration 

g's 

Sweep 
Frequencies 

cps 

Sweep Cycle 
Duration per 

Axis 
minutes 

0.250 — 20 to 40 ~ 
— 20 40 to 400 

Dec reased lj
— l inearly from} 400 to 1000 

20 to 3 1)
Increased 1 1 ~ 4.5 

- l inearly from 1000 to 400 
3 to 20 1

- 20 400 to 40 
0.250 - 40 to 20 

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 I 10 g's — rms value) for a period of 3 
minutes in each of the three orthogonal axes specified above. 

The total test period for each tube is 9 minutes. 

NON—OPERATIONAL TESTS 

Rejection Criteria 

After completion of these tests, tubes wi l l meet the per-
formance characteristics specified under Typical Operation. 

Shack 

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 is 30 g's and the time duration is I I mi l l iseconds. Each 

tube is subjected to a total of 18 impact shocks. 
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Sinusoidal Vibration 

These tests are performed on apparatus which appl ies 
variable sinusoidal frequency vibration tot he tube. The tube 
is vibrated in each of the three orthogonal axes previously 
specified. Avibration cycle has a duration of 30 minutes per 
axis in which time the frequency is varied from 5 to 2000 and 
back to 5 cycles per second. One vibration cycle is performed 
for each axis and the total test period is 90 minutes. 

Double 
Amplitude 

inches 

Peak _ 
Ac 

tion 
a 

g's 

Swee 
Frequencies 

cps 

Sweep Cycle 
DuraAXos per 

minutes 

0.250 
- 
- 

0.250 

- 
5 
5 
- 

5 to 20 
20 to 2000 
2000 to 20 
20 to 5 

1 

JJr 30 

Random Vibration 

The 8567 is also subjected to random vibration having a 
spectral density of 0.05 g2/cps in a bandwidth of 20 to 2000 
cycles per second 1 10 gas — rms value) for a period of 10 
minutes in each of the three orthogonal axes specified above. 
The total test period for each tube is 30 minutes. 

ACOUStIC81 NOISe 

The 8567 is subjected to an overal l external noise of 
140 db for a period of 5 minutes. 

Static Acceleration 

The 8567 is subjected to a static acceleration of 20 gas 
in each of the three orthogonal axes specified above for a 
period of 5 minutes. The total test pe ~iod for each tube is l5 

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-CHARACTERISTIC 

shown under Type 8134 also apply to the 8567 
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UNCOMPENSATED 
HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES=0.3 
DARK CURRENT (MICROAMPERES)=0.02 
TEST PATTERN: TRANSPARENT SOUARE-

WAVE RESOLUTION WEDGE. 

100 ,~ 

G F  80 
waz 
a w 

■~ 
u,z 
~~,\',~ 
u\~.c 
~~~ \~ 
~O \~~ 
~~~J~\ 
~~~11\I, 
~~~\i~\' 

CURVE A: GRID-No.683 VOLTS=750, 
GRID-No.5 VOLTS=450 

CURVE B~ GRID-No.6d3 VOLTS=500, 
GRID-No.5 VOLTS=300 

CURVE C: GRID-No.683 VOLTS=300, 
GRID-No.5 VOLTS=ISO 
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8571 
Photomultiplier Tubea 

S-4 RESPONSE 

VERY SMALL, RUGGEDIZED, SIDE-ON,9-STAGE TYPE 

TESTED FOR SHOCK, VIBRATION, CONSTANT ACCELERATION, 
AND TEMPERATURE CYCLING 

i 

'/'~ For Oltra-Compact Systems in Low-Light Detection and 
,Measurement Applications 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ~ 500 angstroms 
Cathode Cesium-Antimony 

Minimum projected lengthb  0.375 in 
Minimum projected widthb 0  O6 in 
Minimum projected areab  0.023 sq. in 

Secondary-Emitting Surface  Cesium-Antimony 
Window  Lime Glass, (Corning No.0080), or equivalent 
Direct Interelectrode Capacitances (Approx.) 

Anode-to-dynode No.9   2.5 pF 
Anode to al l other electrodes 3  0 pF 

Maximum Overall Length 1 37 in 
Excluding semiflexible leads 

Length   0.43 ± 0.03 in 
Bulb too to useful center cathode area 

Maximum Diameter 
Operating Position  
Weight (Approx.) 
Bulb  
Magnetic Shield  See footnote (d) 
Base   See D~mensionat oatttae and Base Draining 
Basing Designation for BOTTOM VIEW   12FZ 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Leaad 
Lead 
Lead 

1- Anode 
3—Uynode No.8 
4 -Dynode No. 7 
5 -Uynode No.6 
6 -Dynode No. 5 
7 - Cynode No. 4 
8 - Dynode No.3 
9 - Dynode No. 2 

10 - Uynode No. 1 
i1 -Photocathode 
12 -Dynode No_9 

DIRECTION OF 
INCIDENT RADIATION 

±zo°I±zo° 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 
DC Supply Voltage 

0   53 in 
Any 

0 17 oz 
T-4 

Between anode and cathodes  1250 V 
Between anode and dynode No  a 250 V 
Between consecutive dynode= 250 V 
Between dynode No.1 -:.~~~ caiho~ie 250 V 

RADIO CORPORATION OF AMERICA 
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Average Anode Currentf  
Ambient Temperature 
Lead Temperature  

1/16" t 1/32° from protective shell for 10 sec. max, 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage tEl across a voltage divider pro- 
v id ing I/10 of E between cathode and dynode No. l; I/10 of E for each suc-
ceeding dynode stage; and I/10 of E between dynode No.9 and anode. 

With E = 1000 uo lts (except as noted) 

Min Typ Max 
Sensitivity 

Radiant, at 4000 angstroms 7.3xI0W 
Cathode Radiant, at 
4000 angstroms  - 0.034 
Luminous, at 0 c/s9. 20 75 
Cathode Luminoush. 2x10-5 3.5x10-5

Cathode Quantum Effi-
ciency at 3800 Ang-
stroms IADDrOX ) 10.5 -

Current Ampl ification. - 2.1x106
Equivalent Anode-Dark- Ix10-10k 5x10-10 m lm 
Current Inputs   { _ 1x10-13m 5.1x10-13 W 

Anode-Pulse Rise Time" - 1.4x10-9 - s 
Electron Transit Timep 6x10-9 s 

20 :.A 
75 °C `~ 
250 °C 

With E = 750 vo 1[s (except as noted) 

Min Typ 

Sensitivity 
Radiant, at 4000 angstroms 
Cathode Radiant, at 
4000 angstroms  -
Luminous, at 0 c/s9. -
Cathode Luminoush. 2x10-5
Cathode Quantum Efficiency 
at 3800 Angstroms (Approx.) -

Current Ampl ification. -
Equivalent Anode-Dark-

Current Inputs   1 

Anode-Pulse Rise Time"   1 -
Electron Transit Timep - 

b 

C 
d 

e 

f Averaged o.er _ interval of 30 seconds mex tmum. 

I x 10't 

0.034 
10 

3.5x10-5

10.5 
3x105

k 
1x10- ID m
1x10-13

1.8x10-9
7.4x10-9

Ila.z 

A/W 

- A/W 
300 A/lm 
- A/lm ~' 

k 

k 
5%10-10 m 

5.1x10-13

A/W 

A/W 
A/Im 
A/lm 

lm 
W 
s 
s 

Alternate deli gn scion ~s Alu lciplier Photocube. 
On a plane parallel co the gri Ll xtre s. See Schematic Ar+angement of 
Structure. 
Made by Corning Glass Works, Corning, N.Y. 
Afa gn ecic shieldi nK ace rial in the form of foil r cape a a ailable from 
he Maguct;c Shield Division, pre fection Atica Company, 1322 Nor ch Elston 
Avenue, fh ica go 22, Illinois, u equivalent. 

Op eracion with s pply vo lcage (E) f less ch en S00 v lcs do is ally 
not recommended. If ouch a supply voltage i sed, illumination must be 
limited co such a slue cha§ the a rage cathode phoc ocurrent does not 

c eed approximately S x 10- amperes 
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8 Under the fggollowing ondi ci on s: The light s a tungsten-filament 

sco
re 

hof x2870° K3 meA gli ght ennpuc ofl mzcrolu enr 
is 

usedt 
andc hoer t

p
e
p

m 
ozi 

ace pot of the beam inc'denc on the tube envelope is 0835 inch 
by 0.05 inch.Z eThe cube is rotated to provide maximum anode output c enc. 

h Under the following condi ci on s: The light s a tungsten-filament 
lamp having lime glass envel pp Ic is operated ac a color cemper-
acure of 28?0°K. The value of oli ghc flux is 0.001 lumen and 100 volts 

applied between cathode and all other electrodes c acted a node. 
Th appr 'mace pot £ the beam tnci dent on then cube a elope 
0.35 nth xby 0.05 rnch

i ze
The cabe as rotated to provide maximum output 

u rren c. 

I Ac a cube temperature of 22°C. Dark current may be reduced by use of a 
refrigerant. 

k Wi ch supply olcage (E) adj usced co give a luminous sensi civicy of 20 
amper s per lumen. 

m Ac 4000 angstroms. 

n Measured be cween 10 per cent and 90 per cent of m node-pulse 
height. This anode-pulse r e time is primarily a funcc on of cransic 
ci me v iacion and i red under conditions wi ch chei nci dent light 
fully illuminating thempho cocathode. 

r The electron cransic time is the time in cereal be cween the a val of a 
delta £unction light pulse ac the entrance window of the cube and the 
time ac which the output pulse ac the anode terminal r aches peak ampli-
tude. The transit time i red under conditi Dose with the incident 
light fully illumi Hating cheephococachode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVINO S-4 RESPONSE 

is shown at the front of this section 

ENVIRONMENTAL TESTS 

The 8571 is designed 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 

o rthngonal axes, on apparatus which applies half-wave sinusoidal 

shock pulses. The peak acceleration of the impact shock is 
30 ± 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 v -

bration to the tube. A vibration sweep has a duration ofr 5 
minutes pe axis i which time the frequency s varred logarith-

mically from S to 2000 and back to 5 cycles per second. Six 

vibration sweeps are performed for each axis and the total test 

period is 1-1/2 hours. 
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A ccelera- Fre- Total 
Double Ampl itude lion Sweep Duration 

inches grs 
quency 

c/s Per Axis 
minutes 

0.45 
- 

- 
20 

5-30 
30-2000 

, 
( 30 

- 20 2000-30 f 
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 Cycl ing. With no voltage applied, the 8571 is 
subjected to temperature cycling from -45°C to +75°C and back 
to -45°C in aperiod of 8 hours. Three temperature cycles are 
performed. 

SCHEMATIC ARRANGEMENT OF STRUCTURE 
(Top View) 

0 = PHOTOCATHODE 
10 = ANODE 

I-9 = DYNODES 

GRILL 
} 

NORMAL DIRECTION 
OF 

INCIDENT RADIATION 

SHIELD 

G ATA 2 RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE—DIYIDER ARRANGEMENT 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

RI 

R2 

Rg 

Rq 

LOAD 
CONNECTION 

~ 7 ~ c. ANODE 
R5 ~r~' RETURN 

R6 

R7 ~I~~ V ~I PHOTOTUBE 

Rg 

Rg 

RIO 92C5-12844 

R1 through Rla 20,000 to 5,000,000 ohms. 
NOTE 1: Adjustable between approximately 500 and 1250 volts. 

NOTE 2: Capacitors Cl through C3 should be connected near tube 
base for optimum high-frequency performance. 

DIMENSIONAL OUTLINE 

fir+ 02 
DIA. 

~ ~--- —.06 MIN. (SEE NOTE D 

.43 
±.03 

I

1.24 
+A4 
-.05 

PHOTO' T4 
CATHODE BULB 

INSULATING 
PROTECTIVE — 

WAFER 

92CS-12768 

373 
MIN. 
(SEE 

NOTE I) 

I,5 NOTEE3) 
MIN. 

t

1.37 
MAX. 

,~  .25 MAX. 
(SEE NOTE 2) 

11 GOLD-PLATED 
~SEMIFLEXIBLE LEADS 

.016 ± .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. 
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BASE DRAWING (Bottom Viewl 

36°

I I 
SEMIFLEXIBLE 

LEADS 
27° .016 ±,004_ 

DIA. 

27° " 27°

270

1\

.275 ~ 
27° ~r-±.010 ->`~ 

f DIA. 
i 

27° ' 
~.. 

27" 
270

NOTE: Ixad is cut off within 0. 1f1 inch of the glass button for indexing. 

SEE 
NOTE 

27°

27°

27°
I 

27°

92CS-12767 

Typical Time Resolution Characteristics 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

I/10 OF E BETWEEN CATHODE AND DYNODE No.l; I/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E 
BETWEEN DYNODE No. 9 AND ANODE. 

PHOTOCATHODE FULLY ILLUMINATED. 
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 TRANSIT TIME 

RISE TIME 

700 s 9 1000 
SUPPLY VOLTS (El BETWEEN ANODE AND CATHODE 

2 1250 

92CS-12764 
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Average Anode Characteristics 

DYNODE-No.I-TO-CATHODE VOLTS=100 
EACH SUCCEEDING-DYNODE-STAGE VOLTS=100 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP 

OPERATED AT COLOR TEMPERATURE OF 2870' K. 
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8571 
Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
I/10 OF E BETWEEN CATHODE AND DYNODE No.l; f/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 Of E 
BETWEEN DYNODE No. 9 AND ANODE. 
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8571 

Typical Anode-Dark-Current Characteristic 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (El ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/10 
OF E PER STAGE. 

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

TUBE TEMPERATURE=22° C 
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8571 

Typical Anode Current 
Modulation Characteristic 

ANODE SUPPLY VOLTS E) = 1000 
VOLTS PER STAGE EXCEPT FOR DYNODE-Na6 STAGE=100 
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8571 

Typical Effect of Magnetic Fieid 
on Anode Current 

PHOTOCATHODE IS FULLY ILLUMINATED, 
UNIFORM MAGNETIC FIELD PARALLEL TO 

MAJOR (Z) AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE 

FOR LINES OF FORCE TOWARD TUBE BASE,  
ANODE-TO -CATHODE VOLTS =1000 
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8572A 
Vidicon 

High-Resolution Type for Film Pickup 
With Color or Black-and-White TV Cameras 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

..~ Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance:°

Target to all other electrodes   4.6 pF 
Spectral Response   See accompanying Typical RCA 

Type I Spectral Response 
Photoconductive Layer; 

/I# Maximum useful diagonal of rectangulaz 
~ '~J image (4 x 3 aspect ratio)  0.62 in 

Orientation of quality rectangle_Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight aides of the masked portions of the faceplate. 
The straight sides are pazallel to the plane passing through 
the tube axis and short index pin. The masking is for orien-
t: Lion only and does not define the proper scanned area of 
the photoconductive layer. 

Focusing Method   Magnetic 
Deflection Method  Magnetic 
Overall Length  6.250 in ± 0.125 in 
Greatest Diameter  1.125 .in ± 0.010 in 

Bulb   TS 
Base   Small-Button Ditetrar 8-Pin, 

(JEDEC No.EB-11) 

'"'~ Socket   Cinchb No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-
Alignment Coil Assembly   Cleveland Electronicsc,d

No VYFA-355-2, or equivalent 

Operating Position   Any 

Weight (Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of IJ2" x 3/8" 
Grid~~To.4 Voltagef   1000 max. V 

Grid-No.3 Voltagef   1000 max. V 

Grid-No.2 Voltage   750 max. V 
Grid No.l Voltage: 

Negative bias value   300 max. V 
Positive bias value   0 max. V 

~~U LJ 
Electronic 
Components 
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8572A 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max• V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   125 max. V 

Dark Current   0.25 max. µA 

Peak Target Current9   0.75 max• µA 

Faceplate: 

Illuminationh   5000 max. fc 

Temperature   71 max. ° C 

TYPICAL OPERATION AND PERFORMANCE DATA 
For scanned area o(1 /2" x 3/8" 
Faceplate temperature of 30°  l0 35°  C and Standard TV 
Scanning Rate 

Grid INo.4 (Decelerator) 

Low- 
Voltage 

Mode 

High-
Voltage 
Mode 

~.. 

Voltage{  500 900 V 

Grid-No.3 (Beam-Focus 
Electrode) Voltagef  300 540 V 

Grid-No.2 (Accelerator) 
Voltage  300 300 V 

Grid-No.l Voltage for 
Picture Cutoff)  fi5 to ~5 to V 

-100 -100 

Average "Gamma" of 
Transfer Characteristic for 
signal-output current between 
0.02 µA and 0.2 µA  0.65 0.65 
Visual Equivalent Signal-to- 
Noise Ratio (Approx.)k 300:1 300:1 
Lag_Per Cent of Initial Value 
of Signal-0utput Current 1/20 
Second After Illumination is 
Removed:"' 

Typical value for minimum 
lag operation  7.5 7.5 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.l  75 75 V 

When applied to cathode  20 20 V 

Limiting Resolution: 

At center of picture  1000 1100 TV lines `~ 

At comer of picture  600 700 TV lines 

DATA 1 Electronic 
~~~ Components 



8572A 
Amplitude Response to a 
400 TV Line Square-Wave Test 

—.~ Pattern at Center of Picture"  50 60 
Field Strength at Center of 
Focusing Coi1P   40 t4 58±4 G 

Peak Deflecting-Coil Current: 

Horizontal   350 480 mA 
Vertical  20 28 mA 

Field Strength of Adjustable 
Alignment Coi19   p to 4 0 too G 

Average-Sensitivity Operation (Liue~Scene Pickup) 
10 Footcandles on Faceplate 
Faceplate Illumination 
(Highlight)   10 1'c 

Target Voltager' S   25 to 60 V 
Dark Currents  0.02 µA 

Signal-Qutput Current:°

Typical   0.3 µA 

Minimum-Lag Operation (Film Pickup) 
100 Footcandles on Faceplate 
Faceplate Illumination 
(Highlight)   100 fc 

Target Voltage r' S   12 to 30 V 

Dazk Currents  0.004 µA 

Signal-Output Current:" 

TYPical   0.3 µA 

° This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohma. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, IL 60007. 

~ Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, OH 44087. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

f Crid-No.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 

~~U LJ 
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8572A 
is 6/10, and most uniform signal output when the ratio is 
5/ 10. The operator should select the ratio within this range 
which provides the desired performance. 

8 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h 
For conditions where "white light" is uniformly diffused 
over entire tube face. 

~ With no blanking voltage on grid No.l. 
k 
Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

~" For initial signal-output current of 0.3 microampere and a 
dark current of 0.004 microampere. 

~ Amplitude response is the signal amplitude from a given 

TV line number(fine picture detail) expressed as a per cent 
of the signal amplitude from avert'-low-frequency (lazge-
azea) picture element.In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 

100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil 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. 

q 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 eo that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

r The target voltage for each 8572A must be adjusted to that 
value which gives the desired operating dark current. 

s Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 

encountered. 

t The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 

`~ 
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8572A 
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. 

" Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 

~" RECOMMENDED LOCATION AND LENGTH OF DEFLECTING, 

FOCUSING. AND ALIGNMENT COMPONENTS TO OBTAIN 
MINIMUM BEAM-LANDING ERROR 

n 3 I6 

~1 

/~, 

:::':€::::'!:€::•:•:•: 

_t  :.................... .................. ... 

FOCUSING COIL 
SEE NOTE 

~ ALIGNMENT 
COIL 

~: ~~ ZZ ~~4-~ 

  HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-12242RI 

Dimensions in Inches 

Note:Cross-hatching indicates wound portion of focusing coil. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 
Pin 2: Grid No.l 
Pin 3: Grid No.4 
pin 4: Internal Connection — 

Do Not Use 
Pin 5; Grid No.2 
Pin 6: Grid No.3 
Pin 7; Cathode 
Pin g: Heater 

Flange: Target 

Short Index Pin _Internal Connection _ 

Make No Connection 

H 

TARGET 
IC_ + ~2 

G 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT 
INTO FACE END OF TUBE 

8ME 
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8572A 
DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

f 
1.12st .olo 
(28.56±.25) 

DIA. 
.835±.035 _ 

(21,21
1
± .89 ) 

■ 

6.2 SO 
±. 25 
(156.75 

f 3.18) 

BASE 
JEDEC 
No.Eb-I I 

MASKEO PORTION 
OF FACE 
(NOTE I~ 

METAL 
TARGET 
FLANGE 

1.020 
+'030 
- .0 35 

(25.91 ±.69) 
DIA. 

Note 1: Straight sides of 
masked portions are 
parallel to the plane 
passing through tube 
axis and short index 
pin. 

Note 2: Faceplate glass is 
Corning No.7056 
having a thickness 
of 0.094" ± 0.012". 

' 9205-1225181 

RANGE OF DARK CURRENT 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2° x 3/6°
FACEPLATE TEMPERATURE = 30• C 4PPR0l(. 
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8572A 
LIGHT TRANSFER CHARACTERISTICS 

1 
' I 'ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

_= :--::SCANNED AREA OF PNOTOCONDUCTIVE LAYER= I/Z x3/8 
. ,, _•=FACEPLATE TEMPERATURE=30^ C APPROX. 
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~ ILLUMINATION: 2670^ KINCANDESCENT. 
HIGHLIGHT SIGNAL-OUTPUT MICRO-

AMPERES = 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE 

LAYER= /2' x /8 
FACEPLATE TEMPERATURE=30' C APPROX. 
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8572A 
TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 1/2 ~~ x 3/8' 
FACEPLATE TEMPERATURE = 30• C APPRO%. -~- ~ 
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8572A 

TYPICAL RCA TYPE I SPECTRAL RESPONSE 

FOR EQUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/2"x3/8"=0.02 

DARK CURRENT (MICROAMPERES) = 0.02 
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8572A 
HORIZONTAL SQUARE-WAVE RESPONSE 

iPEAK (HIGHLIGHT) SIGNAL MICROAMPERES :0.40 
DARK CURRENT (MICROAMPERES) • 0.02 . . 
TEST PATTERN: TRANSPARENT SLANT-LINE BURST  '~ 

t i 
-.~f 

1 

.~~"~~ ' ~ 

-a . 

t- 
~ 

r

—1 

µ  ~ I ~~ 

~ 

~ ~ ^~-7 I 

t 
_1 

. ~ ~ ~ 

R
E

LA
T

IV
E

 H
O

R
IZ

O
N

T
A

L 
P

E
A

K
-T

O
-P

E
A

K
 S

Q
U

A
R

E
-W

A
V

E
 R

E
S

P
O

N
S

E
 A

T 
C

E
N

TE
R

 
O

F 
P

IC
T

U
R

E
 W

IT
H

 N
O

 A
P

E
R

TU
R

E
 C

O
R

R
E

C
TI

O
N

 -
P

E
R

 C
E

N
T

 

~
 

w
 

a 
cn

 
m

 
~

 
m

 
m

 
o 

0
 

0
 

o
 

O
 

o
 

0
 

0
 

0
 

0
 

~Y -i  ~~I 
CURVE A: GRID-No. d VOLTS ~ 900; 

GRID-No. 3 VOLTS = 540 
CURVE B: GRID-No. d VOLTS = 500; 

GRID-No. 3 VOLTS = 300 

.1.~
~ 

~-+++ 
-,;-L

~y 
"* 

+-- _ 
.,..,.,.. _ - 

i•~_m _~:i~:L_ 

i`~ 
w"
"ii~5' 

~"~ 

w.. .. 

t 
t 

F

-... ~.. 
__- rt

.._ ... Y~ ..:. k:. .. ---. 

_._. 
.L~:_ 

-.. .

.- - a" -- — - - — -  

0 200 400 600 B00 1000 1200 
TV LINE NUMBER 92LM 2:95 

*Amplitude response measured using the RCA P200 slant-line .,,~, 
burst pattern with horizontal center response balanced on 

the 400 line chevrons. 

~~U LJ 
Electronic 
Components 

DATA 5 



8573A 
Vidicon 

Short, High-Resolution Type Having High Sensitivity 

and Low Lag for Live Scene Pickup in Transistorized 

Black-and-White and Color TV Cameras in Industrial 

and Other Closed•Circuit TV Systems. 

GENERAL 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% V 

Current at 6.3 volts   0.1 A 
Direct lnterelectrode Capacitance:°

Target to all other electrodes  4.6 pF 

Spectral Response   See RCA Type II Spectral 

Photoconductive Layer: Response at front of this 
section 

Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)   0.62 in 

Orientation of quality rectangle-Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight aides 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. 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Overall Length  5  12" ± 0.06" 

Greatest Diameter 1  125" ± 0.010" 
Bulb  T8 

Base   Small-Button Ditetrar $-Pin, 
(JEDEC No.E8-11) 

Socket  Cinchf No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-

Alignment Coil Assemhly .Cleveland Electronics~'d
No.VYFA-355-2, or equivalent 

Operating Position   Any 

Weight (Approx.)  2 oz 

MAXIMUM RATINGSt Absolute-Maximum Values: 

For scanned area of I/2" x 3/8" 

Grid-No.4 Voltagef  1000 max. V 

Grid-No.3 Voltagef  1000 max. V 

Grid-No.2 Voltage  750 max. V 

~~~ 
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8573A 
Grid-No.l Voltage: 

Negative bias value   300 max. V 

Positive bias value   0 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  125 max. V 

Heater p°sitive with 
respect to cathode  10 max. V 

Target Voltage  100 max. V 

Dark Current   0.25 max. µA 

Peak Target Current9  0.75 max. µA 

Faceplate: 

Illuminationh  5000 max. fc 

Temperature   71 max. ° C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of I/2" x 3/8" 

Faceplate temperature of 30°  to 35°  C ¢nd Standard TV 

Scanning Rate 

Grid-No.4 (Decelerator) 

Low- 

Voltage 

Mode 

High-

Voltage 

Mode 

Voltagef 500 900 V 

Grid-No.3 (Beam-Focus 

Electrode) Voltagef  300 540 V 

Grid-No.2 (Accelerator) 

Voltage  300 300 V 

Grid-No.l Voltage for 

Picture Cutoffs  -65 to -65 to V 
-100 -100 

Average "Gamma" of 

Transfer Characteristic 

for signal-output current 

between 0.02 µA and 

0.2 µA  0.65 0.65 

Visual Equivalent Signal-

to-Noise Ratio 

(Approx. )k 300:1 300:1 

~~u u 
Electronic 
Components 

DATA 1 



8573A 
Lag-Per Cent of Initial 

Value of Signal-0utput 

^'> Current 1/20 Second 

AfterIllumination is 

Removed'"  20 20 

Minimum Yeak-to-Peak 

Blanking Voltage: 

,~"! When applied to grid No.l . . 75 75 V 

When applied to cathode . . . 20 20 V 

Limiting Resolution: 

At cenier of picture   1000 1100 TV lines 

At corner of picture   600 700 TV lines 

~ Amplitude Response to a 

400 TV line Square-

Wave Test Pattern at 

Center of Picture"   50 60 % 

Field Strength at Center 

of Focusing CoilP  40 ± 4 58 ± 4 G 

Peak Deflecting-Coil 

Current: 

Horizontal   350 480 mA 

Veriical   20 28 mA 

Field Strength of 

Adjustable Alignment 

Coil4   0 to 4 0 to 4 G 

,.,~ Maximum-Sens itiuity Operation —
0.1 Footcandle on Faceplate 

Faceplate Illumination (Highlight) . . . 0.1 fc 

Target Voltage`' S   35 to 70 V 

Dark Currents   0.2 µA 

Signal-Output Current:" 

~~ Typical   0.14 µA 

Intermediate~ensitiuity Operation —
0.5 Footcandle on Faceplate 

Faceplate Illumination (Highlight) . . 0.5 fc 

Target Voltage`' S   30 to 60 V 

~"`~ Dark Currents  0.10 µA 

Signal-Output Current: 

Typical   0.27 IAA 
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8573A 
Average-Sensitivity Operation —
1.0 Footcaridle on Faceplate 

Faceplate Illumination (Highlight)  1.0 fc 

Target Voltage's  20 to 40 V 

Dark Current 0.02 µA 

Signal-Output Current:~ 

Typical  0.20 µA 

High-Light Level Operation —
10 Footcandles on Faceplate 

Faceplate Illumination (Highlight) 10 fc 

Target Voltager' S  10 to 22 V 

Dark Currentr 0.005 µA 

Signal-Output Current: 
V 

Typical  0.3 µA 

° This capacitance, which effectively is the output impedance 
of the 8573A, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohma. 

6 Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, IL 60007. 

` Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, OH 4408?. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the re-
commended position along the tube axis. 

f Grid-N o.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused 
overentire tube face. 

~ With no blanking voltage on grid No.l. 

V 
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8573A 
k Measured with high-gain, low-noise, cascode-input-type 

amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 

ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

"' For initial signal-output current of 0.3 microampere and a 
dark current of 0.02 microampere. 

^ Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency (large-
area) picture element. In practice, the large-detail reference 

is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 

number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil 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. 

q 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 8573A 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 en-
countered. 

t The deflecting circuits must provide extremely linear scan= 
ning 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 the change in scanning velocity. 

~ Defined as the component of the highlight target current 
after the dark-current- component has been subtracted. 
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COMPONENT LOCATIONS 

II° 
 3 s1

~ I 211
8 

::~:': 

FOCUSING COIL 
(SEE NOTE) 

~-- ALIGNMENT 
COI L 

4^ I'

.~22., ,_~~ 4 ~ 

~~~' 

~~ 

— HORIZONTAL AND 
VERTICAL DEFLECTING 

C01L5 

92CS-12579 

Note: Cross-hatching indicates wound portion of focusing coil. 

DIMENSIONAL OUTLINE 

} 
8352.035 

(21.21 ±.89 ) 
1.125 t.o10 

128.58'_.25) 
DI A. 

1

.050 
U.27))~ 

.i25 
(3.2) 

5 12 Y.06 
(13021.5 ) 

1 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 

(NOTE I) 

METAL 
TARGET 
FLANGE 

1.020+.035 DIA. 

( 25.9
1+.89 ) 

BASE 
JEDEC No. E8-I I 

92C9-9765R3 

LJ U~IL_J U 

Electronic 
Components 

DATA 3 



8573A 
NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Straight sides of masked portions are parallel to the 

plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No.7056 having a thick-
ness of 0.094" ± 0.012". 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 

Pin 2: Grid No.l 

Pin 3: Grid No.4 

Pin 4: Internal Connection —

Do Not Use GI 

Pin 5: Grid No.2 

Pin 6: Grid No.3 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin — Internal Connection —
Make No Connection 

RANGE OF DARK CURRENT 

Gq 

TARGET 
IC_ ~ ~2 

SHORT 
PIN 
Ic 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

c~ 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2" w 3/8°
FACEPLATE TEMPERATURE 30°C APPRDX. 

z 

N 
W 
rc 0.1 
w 
~ 6 

O 6 
C 
U 
~ 4 

F 
2 
K 2 

V 
Y 
K 
0 0.01 

B 

6 
0.005

J 

2 4 6 8 
ID 

2 4 6 B 
100 

4 

TARGET VOLTS 

9205-12235 
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8573A 
LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION=UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2"x3/8" 
FACEPLATE TEMPERATURE=30'C APPROX. 
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8573A 
TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER I/2" x 3/8" 

FACEPLATE TEMPERATURE 30"C APPROX. 
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8573A 
HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • O.dO 
DARK CURRENT (MICROAMPERES) = 0.02 
TEST PATTERN: TRANSPARENT SLANT-LINE BURST 
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*Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 
the 400 line chevrons. 
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8575 
Photomultiplier Tube 

2"-Diameter, 12-Stage, Head-On Type Having 
Bialkali Photocathode and In-Line Electrostatically-

Focused Dynode Structure 

r GENERAL 

Spectral Response   See accompanying Typic¢Z 
Photoc¢thode Spectr¢Z 
Response Ch¢r¢cteristics 

Wavelength of Maximum Response   3850 ± 500 angstroms 

,^ Cathode, Semitransparent   Cesium-Potassium-Antimony 
(Bialkali) 

Minimum projected area   2.54 sq. in 

Minimum diameter   1.80 in 

Window   Pyrex, Corninga No.7740, or equivalent 

Shape   Plano-Concave 

Index of refraction at 5893 angstroms  1.47 
Dynodes: 

Substrate   Copper-Beryl I i u m 
Secondary-Emitting Surface   Beryllium-Oxide 
Structure   In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.l: 
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 
Bulb   T16 
Base   See Base Drawing 

Socket   RCA AJ2144 or AJ2145b 
Magnetic Shield   See footnote Icl .~—, 
Operating Position  
Weight (Approx.)  

Any 

6 oz 

--ƷMAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values: 
DC Supply Voltage: 
Between anode and cathode: 

,.~,^ With Voltage Distribution A (3000 max. V 
shown in Table I   j` 800 min. V 
With Voltage Distribution B 3000 max. V 
shown in Table I   { 1300 min. V 
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8575 
With Voltage Distribution C / 3500 max. V 
shown in Table I   Jl  800 min. V 

Between anode and dynode No.12   800 max. V 

Between dynode No.12 and dynode No.11   800 max. V 

Between consecutive dynodes   400 max. V 

11000 max. V 
Between dynode No.1 and cathode   {( 300 min. V 

Between focusing electrode and cathode . . . 1000 max. V 

Average Anode Currents   0.2 max. mA 

Ambient-Temperature Rangef   -100 to +g5 oC 

CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage IE1 across a voltage divider 
providing electrode voltages shown in Table I, and at a temperature 
of 22o C. 
With E = 2000 volts (Except as noted) 

Voltage Distribution A, Table I 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9 at 3850 
angstroms.   — 9.7x105 — A/W 

Luminoush 
(2870° K)   100 850 3000 A/Im 

Current with blue 
light source( 
(2870° K + C.S. 
No.5-581  1.3x10-6 1.1x10-5 4x10-5 A 

Cathode Sensitivity: 

Radiantk at 3850 
angstroms   — 0.097 — A/W 
Luminousm 
(2870° K)   6.2x10-5 8.5x10-5 — A11m 

Current with blue 
light source^ 
12870° K + C.S. 
No.5-58)   8x10-10 1.1x10-9 — A 

Quantum Effi-
ciency at 3850 
angstromsP  — 31 — % 

Current Amplifip-
tion   — 1x107 —

Anode Dark 
Current4   — 1x10-9 4x10-9 A 

—~ Indicates a change or addition. 
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8575 

^ 
Equivalent Anode 
Dark Current In-
putq  

Equivalent Noise 
Inputs  

i= 
I 

5x10-12 2x10-11 Im 

4.4x10-15r 1.8x10'14r yy 

1.8x10-13 _ Im 
1.6xto-16t yy 

Dark Pulse Sum-
mationu: 

1/8 photoelectron to 
16 photoelectrons — 660 — counts 
See Typical Dark-Pulse Spectrum per seconds 

Anode-Pulse Rise 
Timev at 3000 V . . — 2.1x10-9 — s 

Electron Transit 
^ Timew at 3000 V . . — 3.1x10-8 s 

With E = 1100 volts 
(Except as noted) 
Voltage Distribution A, 
Table 1 

Pulse Height 
Resolutionx   — 7.5 8 % 

Pulse HeightY  4.9x10-12 1.5x10-11 1.5x10-10 coulombs 

Peak-to-Val ley 
Ratio of Pulse 
Height Spectrum 
with Fe55
Sourcez   — 38 — 

Mean Gain De-
viation:aa 

With count rate 
^~ change of 1000 

to 10000 cpsbb. . . — 1 — % 
For a period of 
16 hours at a 
count rate of 
1000 cpscc   — 1 — % 

With E = 3000 volts 
Voltage Distribution 
C, Table 1 

Pulse Current:dd 

LinearBe   — 0.15 — A 

Space-charge . 
^- limited (saturated) — 0.50 — A 
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8575 
a Made by Corning Glass, Corning, NY 14830. 

b The AJ2145 is ordinarily supplied with the tube and is designed 
specifically for chassis mounting. The AJ2144 may be supplied 
as an alternate socket if requested by the user. The AJ2144 is 
designed for use in any desired mounting arrangement. It is sup-
plied with an unattached clamp ring which fits to either the top 
or bottom of its socket body to permit chassis mounting. The 
ring is not normally required for other mounting arrangements 
and can be discarded to make such arrangements mare compact. 

c Magnetic shielding material in the form of foil or tape as avail-
able from the Magnetic Shield Division, Perfection Mica Com-
pany, 1322 North Elston Avenue, Chicago, IL, 60622, or 
equivalent. 

e Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recommended. 

g This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 1140 lumens per watt. 

h These values are calculated as shown below: 
Anode Current (with blue 
light source) IA) 

Luminous Sensitivity (A/Im) — 
0.13 x Light Flux of 1 x 10-7 I lm) 

The value of 0.13 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote Ijl 
to the anode current measured under the same conditions but 
with the blue filter removed. 

1 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, NY 14830) from a tungsten-filament lamp 
operated at a color temperature of 28700 K. The value of light 
flux incident on the filter is 1 x 10-7 lumen. 

k This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 1140 lumens per watt. 

m These values are calculated as shown below: 

Cathode Luminous Sensitivity (A/Iml = 

Cathode Current (with blue light source) (A) 

0.13 x Light Flux of 1 x 10-4 IIm1 

•,~ 
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8575 
The value of 0.13 is an average value. It is the ratio of the cath-

ode current measured under the conditions specified in footnote 

In) to the cathode current measured under the same conditions 

'~ but with the blue filter removed. 

n Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness) from a 

tungsten-filament lamp operated at a color temperature of 

2870° K. The value of light flux incident on the filter is 100 
microlumens and 500 volts are applied between cathode and all 
other electrodes connected as anode. 

i° Calculated from the cathode current measured with blue light 
source. 

q Light incident on the cathode is transmitted through a blue 

r filter (Corning C.S. No.5-58, polished to 1/2 stock thicknessl. 
The light flux incident on the filter is 0.1 microlumen. The sup-
plyvoltage E is adjusted to obtain an anode current of 2.6 micro-

amperes. Luminous sensitivity of the tube under these conditions 

is approximately equivalent to 200 amperes per lumen. Dark cur-

rent is measured with incident light removed. 

r At 3850 angstroms. These values are calculated from the EADCI 
values in lumens using a conversion factor of 1140 lumens per watt. 

s Under the following conditions: External shield connected to 
cathode, an equivalent bandwidth of 1 Hz, tungsten-light source 
at a color temperature of 2870° K interrupted at a low audio 
frequency to produce incident radiation pulses alternating be-

tween zero and the value stated. The "on" period of the pulse is 
equal to the "off" period. 

t At 3850 angstroms. This value is calculated from the ENI value 
in lumens using a conversion factor of 1140 lumens per watt. 

u Measured as shown under (q) and with the tube in complete 
darkness. The pulse height for the single photoelectron equiva-
lent is determined by using a light source operated at a low 

color temperature to assure the high probability of single photo-
electron emission from the photocathode of the tube. The in-
tensity of the light source is adjusted for approximately 104
photons per second. This light is removed before the dark pulse 
summation is measured-

v 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 condi-

tionswith the incident light fully illuminating the photocathode. 
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8575 
w The electron transit time is the time interval 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 anode terminal 
reaches peak amplitude. The transit time is measured under 
conditions with the incident light fully illuminating the photo-
cathode. 

x Anode load is a 100 kilohm resistor with a total capacitance of 
100 ± 3% pF in parallel. Under pulse conditions, the interstage 
voltages of the tube should not deviate more than 2% from the 
interstage voltage values during no-signal conditions. The 662 
keV photon from a 1 microcurie Csf 37 source and a cylindrical 
2" x 2" thallium-activated sodium-iodide scintillator [Nal (TII-
type 8D8S50, Serial No.BR772, or equivalent are used. This 
scintillator is manufactured by the Harshaw Chemical Corpora-
tion, 1945 East 97th Street, Cleveland 6, OH, and is rated by the 
manufacturer as having a resolving capability of 8.2 per cent to 
8.3 percent. The Cst 37 source is in direct contact with the metal 
end of the scintillator. The faceplate end of the crystal is coupled 
to the tube by a coupling fluid such as Dow Corning Corp. Type 
DC20O (Viscosity of 60,000 centistokesl—Manufactured by the 
Dow Cornign Corp., Midland, MI, or equivalent. Pulse height 
resolution in per cent is defined as 100 times the ratio of the 
width of the photopeak at half the maximum count rate in the 
photopeak height IAI to the pulse height at maximum photo-
peak count rate (B1. 
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8575 

~ 662 keV photon from Cs137 in athallium-activated sodium-
iodide scintillator, Na11T11. 

Y Pulse height is defined as the average charge collected at the 
anode from a pulse caused by the photoelectric absorption of a 

Z Measured using a Harshaw Type HG 0.005" beryllium window 
Na11Tl) scintillator, 0.04" thick and 7/8" in diameter and an 
isotope of iron having an atomic mass of 55 (Fe55) and an ef-
fective activity at the scintillator of one microcurie. 

as Mean gain deviation is defined as follows: 

i=n 

~ IP—Pi l 

= 1 100 
i'Ʒ, n  

P 

'., 

bb 

MGD = 

where:p =mean pulse height 
pi =pulse height at the "ith" reading 
n =total number of readings 

Under the following conditions: The scintillator and Cs137 radia-
tion source of Ix) are employed. The radiation source is initially 
centered, on the major axis of the tube and the scintillator, at a 
point providing a pulse count rate of 1000 cps. The pulse height 
of the photopeak is measured under this condition. Next, the 
radiation source is moved rapidly, in approximately 30 seconds, 

to a new position that is equivalent to a count rate of 10,000 cps. 
The new position is also centered in the major axis of the tube. 

The pulse height under this condition is measured. The dif-
ference in pulse height between these two measurements is typ-
ically 1 per cent. 

cc Under the same conditions as Ibbl except the count rate position 
of 1,000 cps is maintained for 16 hours and the pulse height is 
sampled at 1 hour intervals. 

dd The interstage voltages of the tube should not deviate more than 

2 per cent from the specified voltage distribution. Capacitors 
are connected across the individual resistors making up the volt-
age-divider arrangement to insure this operating condition. 

~ Maximum deviation from linearity is 2 per cent. 
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Table 1 

Voltages To Be Provided By Divider 

Between the 
Following 
Electrodes: 

Cathode IK1, 
Dynode (Dyl, 
and Anode IPI 

Column A Column B Column C 

6.1% of 
Supply 
Voltage IEI 
multiplied by 

8.06% of 
Dy1 - P 
Voltage IEI 
multiplied by 

4.6% of 
Supply 
Voltage (E) 
multiplied by 

K-Dyt 
Dy1 -Dy2 
Dy2 -Dy3 
Dy3 -Dy4 
Dy4 -Dy5 
Dy5 -Dy6 
Dy6 -Dy7 
Dy7 -Dy8 
Dy8 -Dy9 
Dy9 - Dy10 
Dy10-Dy11 
Dy11 - Dy12 
Dy12-P 
Dy1 - P 

K - P 

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 

• 
1.0 
1.4 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.4 
- 

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 (Pin 17) connec ed to dynode No.1 potential. 
Electron Multiplier Shield (Pin 10) connected to dynode No.5 
potential. 

Cathode-to-Dynode-No.1 Voltage maintained at 660 volts. 

TERMINAL CONNECTIONS 

The base pins of the tube fit a 21-contact socket such as 
the RCA-AJ2144 and the AJ2145. 

BASING DIAGRAM K DYI 
IC ~. A DY3 

(BOTTOM VIEW) 

DIRECTION OF RADIATION: 
INTO END OF BULB 
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8575 
DIMENSIONAL OUTLINE 

'~ _  2.10 MAX. 

~1 

REFLECTIVE 
BAND UNDER 

PLASTIC 
LIGHT 
SHIELD 

PHOTOCATHOOE~ 

PLASTIC 
LIGHT 
SHIELD 

i
.6S 
MAX. 

Dimensions in Inches 

DIA. 
USEFUL 
PHOTOCATHODE 
DIA. 1.80MIN. 

/ - FACEPLATE 
(SEE NOTE) 

5.71 
MAX. 

4.98 
f.08 

x-.30 MAX. DIA. 
92 CS-13038R 2 

Note: Deviation from Flatness of External Surface of Faceplate 
will not exceed 0.010" from Peak to Valley. 

The dimensions in millimeters are derived from the basic inch 
~ dimensions I1 inch = 25.4 mml. 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.91 48.5 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 
5.71 145.0 
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8575 
DETAIL OF BASE ARRANGEMENT 

  z.lo MAx 
DIA. 

65 
MA%. 

PIN CONTOUR 
OPTIONAL 

02 -.OS 

16.4• 

16.4• 

16 4• 

16.4° 

.045 MAX. 
DIA. 

16.4° 

16.4 

30 MA%. 
`— DIA. 

32.e• 

16.4• 

PLASTIC 
LIGHT 
SH~LD 

30 
f .04 

i
.064 f .003 

16.4• 

DIA. 

16.4• 

I6A• 

16.4° 

16.4• 

16.4° ~~ti" A ~ 9 16.4• 

IG4° 

16 4• 
164°r 164° 

  I.3705q .OID 

Pin 1: Dynode No.t 

Pin 2: Dynode No.3 
Pin 3: Dynode No.5 
Pin 4: Dynode No.7 
Pin 5: Dynode No.9 
Pin 6: Dynode No.11 
Pin 7: Anode 
Pin 8: Dynode No.i2 
Pin 9: Internal Connection, 

Do not use 
Pin 10: Electron Multiplier Shield 
Pin 11: Internal Connection, 

Do not use 

16,4° 

92C5-i]Oa0R2 

Pin 12: Dynode No.10 
Pin 13: Dynode No.B 
Pin 14: Dynode No.6 
Pin 15: Dynode No.4 
Pin 16: Dynode No.2 
Pin 17: Focusing Electrode 
Pin 18: Internal Connection, 

Do not use 
Pin 19: Internal Connection, 

Do not use 
Pin 20: Internal Connection, 

Do not use 
Pin 21: Photocathode 

~~~ 

Electronic 
Components 

DATA 5 



8575 
TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 
CHARACTERISTICS 
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8575 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

THE SUPPLY VOLTAGE lEl IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.IX OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No.l 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 
I.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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8575 

TYPICAL ANODE DARK CURRENT AND EADCI 
~'", CHARACTERISTICS 

T ~ 

1 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E)ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES 
AS FOLLOWS 

BETWEEN 6.196 OF E 
MULTIPLIED BY 

CATHODE 4ND DYNODE No.l 
DYNODE No. l 4ND DYNODE No.2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-ST4GE VOLTS 
ANODE 4ND CATHODE 

4.0 
I.0 
1.4 
1.0 

1G.4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No. S 
POTENTIAL. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No. I POTENTIAL. 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED 4T A 

COLOR TEMPERATURE OF 2870•K. 
TUBE TEMPER4TURE•22•C 
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8575 

TYPICAL DARK•PULSE SPECTRUM 

MEASURED UNDER THE FOLLOWING CONDITIONS: LIGHT ON CATHODE IS 
TRANSMITTED THROUGH A BLUE FILTER (CORNING C.S.No.S-56, 
POLISHED TO I/2 STOCK THICKNESS) LIGHT ON FILTER IS 0. 1 
MICROLUMEN. VOLTAGE DISTRIBUTION(A)ISUSEDANDSUPPLY 
VOLTAGE ADJUSTED TO OBTAIN AN ANODE CURRENT OF 2.6 MICRO-
AMPERES. LIGHT IS EXCLUDED DURING MEASUREMENT. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE~Io.I POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE -No. S POTENTIAL 
TUBE TEMPERATURE = 22 °C 
ONE PHOTOELECTRON PULSE HE GHT •8 COUNTING CHANNELS 
INTEGRATING

J
IME CONSTANT =10 us iR=IDDktl, C=IOOpF) 
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8575 

DIFFERENTIAL FESS SPECTRUM 

Fe55 SOURCE, ACTIVITY I µ CURIE 
SCINTILIATOR: MARSMAW, TYPE HG 0.005" BERYLLIUM WINDOW, 

NaI(TL1, 7/8' DIAMETER, 0.040" THICK 
CATHODE-TO-DYNODE-No. I VOLTS = 420 
DYNODE-No. I-TO-OYNODE-No. 2 VOLTS = 105 
DYNODE-No.2-TO-DYNODE-No.3 VOLTS=155 
EACH SUCCEEDING DYNODE-STAGE VOLTS = 105 
ANODE-TO-CATHODE VOLTS=1700 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
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8575 

TYPICAL DYNODE MODULATION CHARACTERISTIC 

THE SUPPLY VOLTAGE 1E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6.1'60F E 
MULTIPLIED 8Y 

CATHODE AND DYNODE No. l 
DYNODE No.l 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 
I.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 
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8575 

TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-DYNODE-No.IVOLTS=488 
DYNODE-No.I-TO-DYNODE-No.2VOLTS.=122 
DYNODE-No.2-TO-DYNODE-No.3 VOLTS-175 
EACH SUCCEEDING DYNODE-STAGE VOLTS •122 
ANODE-TO-CATHODE VOLTS •2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTWL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.S POTENTIAL 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 

TEMPERATURE OF 2870•K. 
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8575 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

VOLTAGE DISTRIBUTION (A10R (B) AS SHOWN ON CURVE, TABLE I . 
FOCUSING ELECTRODE IS CONNECTEDTO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.S 

POTENTIAL. 
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8575 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

..~. CURRENT 

sue! 

..~s 

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.l 
DYNODE No. l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

4.0 
I.0 
1.4 
I.O 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.S 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE ___ VALUE OF H IN 
DIRECTION SHOWN•:. F-  

I~'rrrrl ~ 
1 1 )"~•~(2)t OR (3)ðƷ 

__ L-~=~ 4 '~"~~ ~ DIRECTION ( I ) IS OUT OF PAPER 
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8575 
 I 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT (Coot d) 
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SUPPLY VOLTAGE (E)=3000V 
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MAGNETIC FIELD INTENSITY —OERSTEDS 52tM-282 

TYPICAL FOCUSING-ELECTRODE CHARACTERISTIC 
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IIIIIINII 11 1ti 11 
FOCUSING-ELECTRODE VOLTAGE 
IS VARIED BY ADJUSTMENT 
OF POTEN7pMETER CONNECTED 
BETWEEN DYNODE No.l 4ND CATHODE. 
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8605/'V1;8605/V2; 8606 

Image Intensifier Tubes 

Fiber-Optic Input and Output Faceplates 

Integrated Voltage Multipl ier Incorporated in 8606 

Ruggedized Construction 

S-20 Spectral Response with Extended Red Sensitivity 

P20 Phosphor Screen 

GENERAL 

Each Type 

Spectral Response   S-20 with extended red 
re s pons e 

Wavelength of Maximum Response 4700 +1000 

- 500 [~ 
Photocathode: 

Material  Na-K-Cs-Sb(Multialkali) 

Minimum useful area 
Type 8606   11.1 cm2 (1.70 in2) 

Types 8605/V1,8605/V2 12.6 cm2 (1.96 in2) 
Minimum useful diameter 

Type 8606.   37.5 mm (1.47 icil 
Types 8605N1, 8605/V2 . 40 mm (1.58 in) 

Image surface: 

Shape  Flat, Circular 

Material   Fiber-Optic s 
Fluorescent Screen: 

Minimum useful area  13.8 cm2 (2.14 in2) 
Minimum useful diameter   42 mm (1.65 in) 
Phosphor   P20, Aluminized 

Fluorescence and phosphorescence Yellow-Green 
Persistence  Medium to Medium 

Short 
Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optic s 
Focusing Method   Electrostatic 

+ Note: The 8605/Vl is equivalent to the image intensi-
fier designated 8605-1 by the military and the 8605/V2 
is equivalent to the image intensifiers designated 
8605-2 and 8605 . 

Ll U~U LJ 
Electronic 
Components 

DATA 1 
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8605/V1,8605V2, 8606 

Tube Dimensions: 

Maximum overall length 

Type 8606   . . . 12.028 in (302.51 mm) ~ ` 

Types 8605N7, 8605N2   3.705 in (94.2 mm) ~€ 

Maximum diameter 

Type 8606   3.737 in (95.10 mm) 

Types8605/V1,8605/V2 3.05* in (77.5 mm) 
Operating Position   Any 

Weight (ApproxJ 

Type 8606  4 lbs 8 oz (2.04 kg) 

Types 8605/V I, 8605N2  14 oz (0.396 kg) 

MAXIMUM RATINGS, Absolute-Maximum V¢lues 

Peak-to-Peak AC Input Voltageb
Type 8606  2  8 kV, 1200 to 2000 Hz 

DC Anode-to-Cathode Voltage 
Types 8605N7, 8605N2  16 kV 

Screen Luminance (Brightness) 
Types 8605N7, 8605N2   125 fT, 

Each Type 
Ambient-Temperature Range: 

Non-operating   54°  to+68°  C 

Operating   54°  to +52 °  C 

ELECTRICAL CHARACTERISTICS, Type 8606 Only 

Min. Typical 

Input Capacityc   22 — 

*Excluding exhaust tubulation cap. 

Max. 

55 
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8605/V1,8b05/V2, 860b 
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8605/V1,8605/V2, 8606 
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8605/V1,8605/V2, 8606 
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8605/V1,8605/V2, 8606 
b 

c 

Suitable oscillators providing this input voltage are avail-
able from the Microsemiconductor Corporation, Culver City, 
CA; Varo, Inc., Plano, TX 75074; or Venus Scientific Inc., 
25 Bloomingdale Road, Hicksville, NY 11801. 

At the maximum rated peak-to-peak ac input voltage of 
2.8 kV, 1200 to 2000 Hz, the maximum do chazging cuaent 
will not exceed 200 microamperes. Charging current is 
defined as the peak value of the rectified charging current 
after the sinusoidal component has been subtracted. See 
waveshape below. Input capacity is measured at a tem-
perature of i52°  C, with operating voltage applied, no light 
incident on the photocathode, and the tube shielded in a 
close-fitting, grounded metallic cylinder. 

CHARGING 
  CURRENT 

92 LS-3104 

d The resolution, both horizontal and vertical, is determined 
with a test pattern consisting of alternate black and white 
lines of equal width. Any two adjacent lines aze designated 
a "line-pair." 

This minimum value applies at a distance of 11 mm from 
the major (optical) axis of the tube. 

f With 1 x l0~footcandle or greater on the photocathode.The 
8606 must be protected from overload by the use of a low 
power output oscillator when exposed to illumination 
levels above the specified value. Oscillators meeting the 
Military Specification 052374 are satisfactory. Vendors see 
footnote (b). 

~~U LJ 
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8605/Vi,8605/V2, 8606 
g Luminance Gain is defined as the quotient of screen bright-

ness in footlamberts by the photocathode illumination in 
footcandle~ provided by atungsten-filament lamp having 

a lime-glass envelope. The lamp is operated at a color 

temperature of 2854°  K. The value of light input radiation 
on theme photocathode image surface is in the range of 

1 x 10 to 3 x 10 footcandle. 

h 

Under same conditions of footnote (g) except input radia- 

lion on photocathode is 5 x 10
-2 

footcandle. Anode voltage 

is 15 kV. 

~ Under the same conditions of footnote (g) except that a 
light input of 5 x 10

-2 
footcandle is incident on Corning 

C.S. No.3-71 and C.S. No.4-67 interposed between the 
_light source and the tube. Anode voltage is 15 kV. Use of 
these filters in conjunction with the 2854° K source 

closely approximates the P20 spectral distribution. 

k Defined as the equivalent value of luminous flux from a 

tungsten-filament lamp operating at 2854°  K that would be 

required to cause an increase in screenbrightness equal to 

screen background brightness. 

"~ For incident radiation at the wavelength of maximum re-
sponse of the spectral sensitivity characteristic. 

n Under the following conditions: The light source is a tung-
sten-filament lamp having slime-glass envelope. The lamp 
is operated at a color temperature of 2854°  K. The light 
spot has a minimum diameter of 1.1". 

P The light source is atungsten-filament lamp having alime-
glass envelope. The lamp is operated at a color temperature 
of 2854°  K. Luminance uniformity will not vary more than 
the ratio stated over a circular azea 32.5 mm in diameter 

centered on the image screen. No distinct line of demarca-

tion between light and dark areas is permitted. Alterna-

tively, tubes will conform to MIL-I-55493 (EL) Uniformity 
Specification dated 26 November, 1968. 

a The light source is atungsten-filament lamp having a lime- 
glass envelope. The lamp is operated at a color temperature 
of 2854°  K. Luminance uniformity will not vary more than 
the ratio stated over a circular area 38 mm in diameter 
centered on the image screen. No'distinct line of demazca-
tion between light and dazk areas is permitted. 

Under the same conditions as shown in footnote (q) except 
that Corning C.S. No.3-71 and C.S. No.4~7 filters are 
interposed between the li ght source and the tube. 

r 

~~U 
Electronic 
Components 

DATA 4 
2-71 



8605/V1,8605/V2, 8606 
s A two-dimensi~al resolution pattern, providing constant 

illumination in the Y direction, and sinusoidal vaziation of 
intensity intheXdirection is projected on thephotocathode. 
Per cent image modulation M may then be defined as: 

W- B 
M— x100 

W+B 

where W =maximum illumination in white line 
B = minimum illumination in black line 

Output image brightness is also a sinusoidal function of 
the distance across one direction of the pattern, and the 
output modulation is equal to or less than the input modula-
tion. The modulation transfer function (MTF) is defined as 
the ratio of the output modulation to input modulation ex-
pressed ae a function of the spatial frequency of the inci-
dent illumination pattern. MTF for type 8606 is measured 
using Modulation Transfer Function Analyzer ModelNo.K1-b, 
a product of Optics Technology, Inc., Belmont, CA, using 
the specified procedure for that instrument. 

t Paraxial Image Magnification (Cmx) is defined as the ratio 
of the separation of two diametrically opposite image 
points on the screen to the separation of the two corres-
ponding image points on the photocathode. The image 
points on the photocathode are separated by a distance of 
2 mm and are located equal distances from the major axis 
of the tube. 

" Under the same conditions as shown in footnote (t) except 
the test points on the photocathode aze sepazated by 32 mm. 

~ The center of an image produced on the screen by focusing 
a teat pattern on the optical axis of the photocathode will 
fall within a circle concentric with the optical axis of the 

screen having the specified diameter. 
w The center of the image produced on the screen of the tube 

as specified in footnote (v) will not shift more than the 
specified value during 30 seconds of operation. 

" A second magnification value (Emx) is obtained as stated 
in footnote (v) except the image points on the photocathode 
are sepazated by a distance of 32 mm. Per-cent distortion 
is defined by the equation 

Emx-Cmx 
Per-cent Distortion= x 100 

Cmx 
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8b05/V1,8b05/V2, 860b 
OPERATING CONSIDERATIONS 

Magnetic Shielding 
Magnetic shielding of these tubes may be required to 
minimize the effects of extraneous fields on tube perfor-
mance. It is to be noted that ac magnetic fields are 
particularly objectionable in that they seriously impair 
tube resolution. If an iron or steel case is used, care 
should be taken to insure that the case is completely 
demagnetized. 

High Humidity for Types 8605/VI and 8605/V2 
To avoid possible corona effects, it is recommended 
that these tubes not be operated under conditions of 
high humidity unless potted in silicone rubber, or equiv-
alent, and that sharp bends in terminal connection 
leads be avoided. 

DC Power Supply for Types 8605/V1 and 8605/V2 
The do supply voltage for these tubes may be obtained 
from a suitable high-voltage power-supply unit. Such 
units are offered commerciallyby several manufacturers 
listed in buyers' guides. 

DIMENSIONAL OUTLINE 
TYPE 8606 

DETAIL °A~~ 

SPHERICAL R. 

.0403.005 
DIA. 

~i .093±.0 03 
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8605/V1,8605/V2, 8606 
DIMENSIONAL OUTLINE 
TYPE 8606 

GROUND 
FLANGE 

D (NOTE 1 

~E~ 

RETICLE 
PLATE 

SEE DETAIL 
~~
0 

K 

AC INPUT 
TERMINAL 
SEE 
DETAIL'A" 

FIBER OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

~(/~~~~

1\\

~~\~`,\111

ENLARGED VIEW OF 

11~I111 ~ 1111,111 
III 

'/ ~~~ 

~~ 

43°

Note: Dimension applies with 1" of tube end. 
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8605/V1,8605/V2, 8606 
DIMENSIONAL OUTLINE 
TYPE 8606 

DETAIL"a" 

FIBER-OPTIC 
SCREEN IMAGE 
SURFACE 

92 LM - 3109 

Dimen- 

sions 

Inches mm 

Min. Max. Min. Mox. 

A 11.906 12.028 302.512 305.511 
B 11.025 11.115 280.035 282.321 
C 2.372 2.398 60.249 60.909 
D 3.742 Dia. 3.747 Dia. 95.047 Dia. 95.174 Dia. 
E 2.095 Dia. 2.105 Dia. 53.213 Dia. 53.467 Dia. 
F .237 .243 6.020 6.172 
G .082 .092 2.082 2.336 
J .093 .113 2.362 2.870 
K 3.737 Dia. 3.747 Dia. 94.92 Dia. 95.10 Dia. 
M 2.950 Dia. 3.050 Dia. 74.930 Dia. 77.470 Dia. 
N .620 Dia. .630 Dia. 15.748 Dia. 16.002 Dia. 
0 .120 Dia. .123 Dia. 3.048 Dia. 3.124 Dia. 
P .208 .218 5.283 5.537 
Q .370 .380 9.398 9.652 
R 2.51 Dia. 2.55 Dia. 63.75 Dia. 64.77 Dia. 
S 2.781 Dia. 2.791 Dia. 70.637 Dia. 70.891 Dia. 
T 2.979 Dia. 2.994 Dia. 75.666 Dia. 76.047 Dia. 
LJ 3.083I)ia. 3.098 Dia. 78.308 Dia. 78.689 Dia. 

V 3.245 Dia. 3.260 Dia. 82.423 Dia. 82.804 Dia. 
W 3.297 Dia. 3.312 Dia. 83.743 Dia. 84.124 Dia. 
X 3.500 Dia. 3.52D Dia. 88.900 Dia. 89.408 Dia. 
Y 3.54 Dia. 3.58 Dia. 89.91 Dia. 90.93 Dia. 
Z .183 .193 4.648 4.902 

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 mm). 

~C~G~ Electronic Components 
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8605/V1,8605/V2, 8606 
SCHEMATIC ARRANGEMENT OF TYPE 8606 
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8605/V1, 8605/V2,8606 
DIMENSIONAL OUTLINE 
TYPES 8605/V1 AND 8605lV2 

P 

EXNAUST 
TUBULATION 

CAP 

ANODE 
TERMINAL 

N 

FIBER-OPTIC SCREEN 
IMAGE SURFACE 

FIBER -OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

PHOTOCATHODE 
TERMINAL 

F 

B 

S

G 

92L5 - 3094 

Dimensions Inches mm 

A 3.690 ± .015 93.7 ± .4 
B 3.337 84.8 
C 2.600 ± .015 Dia. 66 ± .4 Dia. 
D 3.00 ± .05 Dia. 76.2 ± 1.3 Dia. 
E 1.15 29.2 
F .320±.020 8.13±.51 
G .042±.02 1.1±.5 
H .70 17.5 

J .77±.03 19.6±.8 
K 2.100 ± .005 Dia. 53.3 ± .13 Dia. 
L 2.50 Dia. 63.5 Dia. 
M 1.575 Min. Dia. 40 Min. Dia. 
N 1.70 Max. R. 43.2 Max. R. 
P .55 Dia. 14 Dia. 

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 mm). 
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8605/V1,8605/V2, 8606 
TYPICAL RESOLUTION CHARACTERISTICS FOR ALL TYPES 
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8605/W1,8605/V2, 8606 
LUMINANCE GAIN AS A FUNCTION OF VOLTAGE FOR 

TYPE 8606 
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8605/V1,8605/V2, 8606 
TYPICAL SPECTRAL RESPONSE CHARACTERISTIC FOR 

ALL TYPES 
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8605/V1,8605/V2, 860b 
SPECTRAL ENERGY EMISSION CHARACTERISTICS 

(JEDED PHOSPHOR P20) FOR ALL TYPES 

COLOR 
C.I.E. COORDINATES 

X Y 
YELLOW -
GREEN 0.426 0.346 

100 

y  80 

W 
z 
W 

Z 60 
a 
0 
a 

j 40 

a 
J 
W 

20 

1 

P. 

■ ■ 

4000 5000 6000 7000 8000 

WAVELENGTH —ANGSTROMS 92CM-Ii263 

u ~~U u 
Electronic 
Components 

DATA 9 
2-71 



8605/V1, 8605/V2, 8606 
TYPICAL MODULATION TRANSFER FUNCTION 

VERSUS FREQUENCY FOR TYPE 8606 
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8605/V1,8605/V2, 8606 
TYPICAL MAGNIFICATION AND DISTORTION 

CHARACTERISTICS FOR Tl'PE 8606 
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8605/V1,8605/V2, 8606 
CONTRAST TRANSFER CHARACTERISTICS FOR 

TYPES 8605/V1 AND 8605/V2 
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8644, 8645 
PF~otomultiplier Tubes 

3/4 Inch Diameter, 10-Stage, Head-On Types 

Multialkali Photocathode of High Quantum Efficiency 

In-Line Electrostatically-Focused Dynode Structure 

For miniattaized low-level light detection and measurement 

systems and laser detection equipment to approximately 8000 

angstroms. Typical quantum of€iciency of these tubes at 6943 
angstroms, is 2.5 per cent. 

GENERAL 
Spectral fteaponse   5-20 
Wavelength of Maximum Response. . . . 4200 ± 500 angstroms 
Cathode, Semitransparent  Potassium-Sodium-Ceaium-

Antimony (Multialkali) 
Shape Sperical Section 
Minimum area 0  2 aq.in (129 sq.mm) 
Minimum diameter  0.5 in.(12.7 mm) 

Window  Borosilicate, Corning°  No.7056, 
or equivalent 

Shape P1ano-Concave 
Index of refraction at 5893 angstroms  1.49 

Dynodes: 
Substrate  C opper-Beryllium 
Secondary-Emitting Surface Beryllium-Oxide 
Structure  In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10  2.4 pF 
Anode to all other electrodes  3.6 pF 

Maximum Overall Length (Excluding leads): 
8644  3.9 in (99 mm) 
8645 4  55 in (115.6 mm) 

Maximum Diameter: 
8644  0  78 in (19.8 mm) 
8645  0  95 in (24.1 mm1 

Bulb T6 
Lead Connections  (See Dimensional Outline) 
Temporary Base  Small-Shell Duodecal, JEDEC B12-43 
Magnetic Shield   See footnote (b) 
Operating Position  Any 
Weight (Approx.): 
8644 

With temporary base 1.7 oz (48.2 q) 
~ Without temporary base 0.9 oz (25.5 g) 

• 8645  4.5 oz (127.6 g) 
~ Indicates.a change. 
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8644, 8645 
ABSOLUTE•MAXIMUM RATINGS 

8644 8645 
Supply Voltage (DC or Peak AC): 

Between Anode and Cathode  2100 max. 1800 max. V 
Between Anode and 
Dynode No.10  300 max. 300 max. V 

Between Consecutive Dynodes  200 max. — V 
Between Dynode No.l 

and Cathode  400 max. — V 
ðƷ Average Anode Currentd  0.5 max. 0.1 max. mA 
ðƷAmbient Temperature  85 max. 55 max. °C 

CHARACTERISTICS RANGE VALUES 
ðƷ Under conditions with do supply voltage (E) across a voltage 

divider as shown in Table I. This voltage distribution is pro-

vided ,by the integral voltage-divider network of type 8645. 

With E = 1500 volts do (Except as noted) 

For Both Types: Min. Typ. Max. 

Sensitivity: 
Radiant, at 

4200 angstroms  — 5.1 x 103 — A/W 
Cathode radiant, 

at 4200 angstroms , , . , — 0.064 — A/W 
Luminousf  4 12 60 A/lm 
Cathode luminous: 

With tungsten 
light source9 . . . . 1.2 x 10" 1̀ 1.5 x 1011 — A/lm 

With blue 
light source h . . . . 5.5 x 10-8 S.5 x 10'S — A 

With red 
light sources   4 x 10-7 5.2 x 10-7 — A 

Current Amplification — S x 104 —
Equivalent Anode- 4 x 10-11 6 x 10-10 Im 

Dark-Current Input k' m ~ — 9.4 x 10-14" 1,4 x 10-12n W 

ðƷAnode Dark Currentk''n — 1.2 x 10-9 — A 

Equivalent Noise In utp 2.5 x 10'12 — lm 
p 

~ — 6 x 10-15^ _ W 

Anode-Pulse Rise Timeq — 1.8 x 10'9 — s 

Electron Transit Time r. . — 2 x 10"8 — s 

With E = 2000 volts do (Except as noted) 
For Type 8644 Only: Min. Typ, Max. 

Sensitivity: 
Radiant, at 

4200 angstroms  — 4.7 x 104 — A/W 
~ Indicates a change. 
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8644, 8645 
Cathode radiant, 

at 4200 angstroms  — 0.064 — A/W 

Luminousf  — 110 — A/Im 

Cathode luminous: 

With tungsten 
light source9 . . . . 1.2 x 10'4 1.5 x 10'4 — A/lm 

With blue 
light source h . . . . 5.5 x 10'8 8.5 x 10'8 — A 

With red 
light source)   4 x 10

-7 
5.2 x 10

-7 
— A 

Current Amplification . . — 7.3 x 105 —

Equivalent Anode- J 4 x 10"11 6 x 10"10 lm 

Dark-Current Inputk ~'" l— 9.4 x 10'14° 1.4 x 10-12" W 

Anode Dark Current. . . . — 5 x 10
-g 

— A 

Anode-Pulse Rise Time4 — 1.5 x 10"9 — ~ s 
Electron Transit Time r. . — 1.7 x 10~ — s 

° Made by Corning Glass Works, Corning, New York. 
b 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 Elston, Chicago 24, Illinois, or equiv-

alent. Type 8645 has an integral magnetic shield. 

d Averaged over any interval of 30 seconds maximum. 
e Tube operation at room temperature or below is recommended. 

f Under the following conditions: The light source is a tungsten-

filament lamp having slime-glass envelope. It is operated at a 

color temperature of 2870° K and a light input of 1 microlumen is 

used. 

9 Under the following conditions: The light source is a tungsten-

Filament lamp having slime-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 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. 

h 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 atungsten-filament lamp operated at a 

color temperat~se 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 

transmitted through a red filter (Corning C.S. No.2-62—Manufac-

tured by the Corning Glass Works,Corning,New York) from a tung-

sten-filament lamp operated at a color temperature of 2870° K. 
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8644, 8645 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all other electrodes con-
nected as anode. This characteristic can not be measured after 
type 8645 is encapsulated in its potting compound. 

k At a tube temperature of 22°  C. Dark current may be reduced by 
use of a refrigerant. 

~" With supply voltage (E) adjusted to give a luminous sensitivity of 
30 amperes per lumen. 

^ At 4200 angstroms. This value is calculated using a conversion 

factor of 428 lumens per watt. 

p 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 at a color 
temperature of 2870°K interrupted at aloes audio frequency to pro- 
duce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off 
period. 

4 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 vaziation and is measured under conditions with the 
incident light fully illuminating the photocathode. 

~ The electron transit time is the time interval 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 anode terminal reaches 
peak amplitude. The transit time is meas~¢ed under conditions 
with the incident light fully illuminating the photocathode. 

OPERATING CONSIDERATIONS 
Terminal Connections and Mounting Considerations: 
Type 8644 

The 8644 is supplied with asmall-shell duodecal 
base attached to semiflexible leads to facilitate test-
ing. After testing, the attachedbase should be removed 
prior to installing the 8644 in a given system. 

The semiflexible leads of the 8644 may be soldered 
or welded into the associated circuit. However, extreme 
caution must be exercised when making such connec-
tions to the leads to prevent tube destruction due to 
thermal stress of the glass-metal seals. A heat sink 
placed in contact with the semiflexible leads between 
the point being soldered, or welded, and the glass 
button is recommelded. 
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8644, 8645 
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 a resilient 
material, such as Silastic* 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 supporting 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 x 10-12 ampere or less. In addition to increasing dark 
current and noise output because of voltage gradients 
developed across the bulb 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 and magnetic shielding of the 8644 
is usually required. When a shield is used it must be 
at cathode potential. 

See accompanying curves which show the effect 
of magnetic fields on anode current of the 8644 under 
the conditions indicated. The effects of hysteresis 
due to residual magnetism of the materials used in the 
tube structure have been neglected. 

Type 8645 

The 8645 is encapsulated with an insulating 
plastic potting compound in a magnetic shield and has 

* Trademark of Dow Corning Corporation, Midland, Michigan. 
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8644, 8645 
an integral voltage-divider network. The magnetic 
shield is electrically connected to the photocathode. 

See accompanying curve which shows the effect 
of magnetic fields on anode current of the 8645 under 
the conditions indicated. The effects of hysteresis 
due to residual magnetism of the materials used in the 
tube have been neglected. 

See accompanying voltage-divider network and 
supply voltage connections for the 8645. 

Dark Current: 
A very small anode dark current is observed when 

voltage is applied to the electrodes of these tubes in 
complete darkness. Among the components contributing 
to dark current are ohmic leakage between the. anode 
and adjacent elements and pulses produced by elec-
tronsthermionicallyreleased from the cathode, secon-
dazy electrons released by ionic bombardment of the 
dynodes, support rods, or cathode, and by cold emission 
from the electrodes. 

Typical anode dark current as a function of lumi-
nous sensitivity at a temperature of +22° Cis shown 
in accompanying Typical-Dark Current and EADCI 
Characteristics. 

A temporary increase in anode dark current by as 
much as 3 orders of magnitude may occur if these 
tubes are exposed momentarily to high-intensity ultra-
violet radiation from sources such as fluorescent room 
lighting even though voltage is not applied to the tubes. 
The increase in dazk current may persist for a period 
of 24 to 48 hours following such irradiation. 

For optimum tube performance it is also recommend-
ed that the 8644 and 8645 be operated at or below room 
temperature. Dark current may be reduced by use of a 
refrigerant such as dry ice. 

Operating Stabil ity: 
The operating stability of the 8644 and the 8645 

is dependent on the magnitude of the anode current. 

'~..€ 
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8644, 8645 
The use of an average anode current well below 

'~`'° the maximum rated value of 0.5 milliampere is re-
commended when stability of operation is important. 
When maximum stability is required, operation at an
average anode current of 0.5 microampere is recom-
mended. 

.-. 
Operating Voltages: 

The 8645 is supplied with an integral voltage-
divider network. The following considerations, ac-
cordingly, apply only to type 8644. 

The voltage applied between cathode and dynode 
No.l should be nearly constant and have a value of at 
least 150 volts to insure high conversion efficiency, 
i.e., high photon quantum efficiency, high collection 
efficiency, and high first dynode gain. Zener diodes, 
or other constant voltage sources, may be employed 
across these elements to provide constant voltage in 

applications where tube sensitivity is varied by ad-
justing the supply voltage. 

The operating voltage between dynode No.10 and 
anode should be kept as low as will permit operation 
over the knee of the accompanying anode chazacteris-
tic curves. With low operating voltage between dynode 
No. 10 and anode, the ohmic leakage current to the 
anode is reduced. Operation over the knee occurs in 
the approximate range of 100 to 150 volts for the 

light level range shown . Under high pulse current 
conditions, saturation due to space-charge limitations 
will occur and higher voltage will be required. To 
obtain the suggested operating voltage between dynode 
No.10 and anode, it is necessary to increase the supply 
voltage between these electrodes by an amount equal 
to the voltage drop across a particular output load. 

The operating voltages for the 8644 can be sup-
plied by spaced taps on a voltage divider across a re-
gulated do power supply. The current through the volt-
age divider will depend on the applied voltage and the 
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8644, 8645 
lineazity required by the application. In general, the 
current in the divider should be at least 5 times great-
er than the maximum average value of anode current. 
The resistance value of the voltage divider should be 
adequate to prevent variation of dynode potentials by 
signal current. Resistance values greater than 10 meg-
ohms should not be employed between adjacent tube 
elements. Location of the voltage-divider arrangement 
should be such that the power dissipated in the re-
sistor string does not increase the temperature of the 
tube. In pulse applications requiring low-noise opera-
tion, it is recommended that the negative high-voltage 
terminal be grounded. 

See Typical voltage-divider arrangement for use 
with the 8644. The choice of resistance values for the 
voltage-divider string is usually a compromise. If low 
values of resistance per stage aze utilized, the power 
drawn from the supply and the required wattage rating 
of the resistors increase. Phototube noise may also 
increase, due to heating, if the divider network is 
mounted near the tube. The use of high values of re-
sistance per stage may cause deviation from linearity 
if the voltage-divider current is not maintained at a 
value of at least 5 times that of the maximum average 
anode current and may limit anode current response to 
pulsed light. 

When the ratio o~ peak anode current to average 
anode current is high, non-inductive high-quality ca-
pacitors should be employed across the latter stages 
of the tube. The values of these capacitors should be 
chosen so that sufficient charge is available to prevent 
a change of more than a few per cent in the interstage 
voltages throughout the pulse duration. 

Damping resistors in series with each of the dynode 
leads of the latter stages of the tube may be used to 
suppress spurious oscillations under high peak current 
conditions. Typical values for these resistors aze in 
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8644, 8645 
the range of 5 to 50 ohms. These values are chosen to 

r .,~ provide sufficient damping while minimizing the volt-
age drop across the resistors. 

The high voltages at which these tubes are oper-
ated 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 cir-
cuit of the high-voltage power supply when access to 
the apparatus is required. 

~—. In the use of the 8644 and the 8645, as with other 
tubes requiring high voltages, it should always be 
remembered that these high voltages may appear at 
points in the circuit which are normally at low po- 
tential, because of defective circuit parts or incorrect 
circuit connections. Therefore, before any part of the 
circuit is touched, the power-supply switch should be 
turned off and both terminals of any capacitors grounded. 

/'~ 

TABLE I 

TYPICAL VOLTAGE DISTRIBUTION 

8.33% of Supply 
Between: Voltage (E) 

Multiplied by: 

Cathode and Dynode No.l 1.1 
Dynode No.l and Dynode No.2 1.2 
Dynode No.2 and Dynode No.3 1.7 
Dynode No.3 and Dynode No.4 1.0 
Dynode No.4 and Dynode No.5 1.0 
Dynode No.5 and Dynode No.6 1.0 
Dynode No.6 and Dynode No.7 1.0 
Dynode No.7 and Dynode No.B 1.0 
Dynode No.8 and Dynode No:9 1.0 
Dynode No.9 and Dynode No. 10 1.0 
Dynode No.10 and Anode 1.0 

Anode and Cathode 12,0 
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8644, 8645 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR TYPE 8644 

R I I 

t0 
TO R 7 

REGULATED 

DC POWER R 6
SUPPLY 

(SEE NOTE) 
—O R5 

DYNODE N410 

DYNODE N4 9 

I'c, 
 • 'W~ 
— C2 R12 

R13 
DYNODE N4 8 

d 
LOAD 

CONNECTION 
O 

DYNODE N4 7 

DYNODE N4 6 

ANODE 
RETURN 

DYNODE N45 

DYNODE NB 4 

DYNODE N4 3 

DYNODE N4 2 

DYNODE N41 

16 

15 ~

2 

I) 
14 I) 

I) 
3 

2 

3 

5 

PHOTOCATHODE 

NOTE: Adjustable between approximately 500 and 
2100 volts dc. 

C1, C2; 0.01 µF, non-inductive type, 400 volts 
(dc working) 

TYPE 
8644 

92LN-1116 

R1 : 51 kilohms, 5%, I watt 

R2: 56 kilohms, 5%, 1 watt 
R3: 82 kilohms, 5%, 2 watt 

R4 through Rll: 47 kilohms, 5%, 1 watt 

R12+ R13~ 10 to 50 ohms, 10%, 1/2 watt 

(See Damping resistors under Operating Considerations, 
Operating Voltages) 
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8644, 8645 
INTEGRAL VOLTAGE-DIVIDER NETWORK OF TYPE 8645 

PHOTO-
CATHODE 

TO 
REGULATED 

POWER SUPPLE 

MAGNETIC 
SHIELD 

(CONNECTED 
TO PHOTO-
CATHODE) 

C1: 68 pF ± 10%, 
500 volts (dc working) 

C2: 270 pF ± 10%, 
500 volts (dc working) 

Ri: 220 kilohme, 
5%, 1/4 watt 

R2: 240 kilohme, 
5%, 1/4 watt 

R3: 330 kilohme, 

5%, 1/4 watt 

R4 to Rll: 200 kilohme, 
5%, 1/4 watt 
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8644, 8645 

DIMENSIONAL OUTLINE (TYPE 8644) 

0.755 
119.2) 

MAX. DIA. 

PHOTOCATHODE 

0.665 ! 0.035 
(17.3 ! ~0.89I LR. 

T6 BULB 

WAFER 

o.2e(7.n 
MAX. 

0.30 (7.6)MAX. 

4 
1.5 (38.1) 

MIN. 

12 SEMIFLEXIBLE 
GOLD PLATED 

028!.004DIA. (0.7! 0.1) 

1

0.5 
(12.71 

MIN. DIA. FACEPLATE 
/ NOTE 3 

3.2 6 ! 0.15 
182.8! 3.81 

0.5 
(12.7) 
NOTE 2 

t
0.78 119.8) 
MAX. DIA. 
NOTE 2 

3.8 
(96.3) 
MAX. 

t

— TEMPORARY 
  BASE 

—~~ JEDEC No. 812-43 

1 I
I 
I ~ 

~Tjr?nfTTr~t; r l
I I I I I I 

I li i t I I I ili II!~~ - I ~~~ I 
L J 92 LM-1178RI 
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8644, 8645 
DIMENSIONAL OUTLINE (TYPE. 8645) 

0.922 0.3 
f 123.4± 0.8) DIA. 

~f 0.5 12.7) 
MIN. DIA, 

.',. 

4.50±.OS 
(114.3± 1.31 

24(610) 
05 

(1.31 DIA. 
MIN. 

I 

PHOTOCATHODE 

MAGNETIC 
SHIELD 

NOTE 2 

INSULATING 
PLASTIC 
MATERIAL 

VOLTAGE 
DIVIDER NETWORK 

.155 (3.9) DIA. 

92LM-1179RI 

NOTE 1: Dimensions are in inches unless otherwise stated. 
Dimensions in pazentheses are in millimeters. 

NOTE 2: Wall thickness of magnetic shield is 0.020" (0.5 
mm) Netic* and 0.014" (0.355) Conetic*. 

PHOTOCATHODE LEAD°C~~ 
(BLACK) 

No. 24 AWG (19 STRANDS 

OF No.36 WIRE, TEFLON 

INSULATED) 

MIL- W-16878D 
s2~s-usyll 

,615 (15.61 DIA. 

-.1
(/~i/// ~~,~''` NODE LEAD •d~ 

i b~.~~- ~ %~ COAXIAL CABLE RG195/U 

`Ʒ 

165 

ANODE RETURN LEAD ̀ 8" 

(RED) 

N0. 24 AWG (19 STRANDS OF 

N0. 36 WIRE, TEFLON IN-

SULATED) MIL-W-16878D 

* Made by Magnetic Shield Division, Perfection Mica Comp-
any, 1322 North Elston, Chicago 24, Illinois, or equiv-
alent material. 
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8644, 8645 
LEAD ORIENTATION (Bottom View) 

~— 12 SEMIFLEXIBLE 
20•GOLD PLATED LEADS 

-0282.004 
20° (0.72 0.1) DIA. 

20~\ 1 3 / 
~—•NOTES 

I 4 / ~ 
5 20. I ~\~~~j e~~. 

16t 
20° ISM / \ °°~B 20• 

.472 .01 ~~ 14 
(11.91 1312 II 10 

20.25) 
20 / 

_ I 
~O. 

9xL5-Nei y   -_.-'~ olA. ,/—
NOTE 1: Dimensions are in inches unless otherwise stated. 
Dimensions in parentheses are in millimeters. 
NOTE 2: Within this length, maxi mum diameter of tube is 
0.78 inch (19.8 mm). 
NOTE 3: Deviation from flatness within a concentric circle, 
0.55 inch (14 mm) diameter will not exceed 0.006 inches 
(0.15 mm) peak to valley. 
NOTE 4: Lead is cut off within 0.06 inch (1.5 mm) of glass 
button for indexing. 
NOTE 5: Leads 6, 7, 15, 16, and 17 are cut off within 0.06 
inch (1.5 mm) of glass button. 

TERMINAL DIAGRAM With Temporary Base, 
JEDEC 612-43, Bottom View 
Pin 1: Dynode No.l P or,0 Pin 9: Dynode No.6 
Pin 2: Dynode No.3 or9 Q 7 ore Pin 10: Dynode No.4 
Pin 3: Dynode No.5 Dr 

s 
-H ~ Dr Pin 11: Dynode No.2 

Pin 4: Dynode No.? 
7O 

~ H--- ~ 
6 
Pin 12: Photocathode 

Pin 5: Dynode No.9 I' - - ~ Dv51 3 Drq 
Pln 6: Anode DIRECTION OF LIGHT: 

Pln 7: Dynode No.10 O 3 © p ®~DY21NT0 END Of BULB 

Pin 8: Dynode No.8 DYI 

LEAD TERMINAL CONNECTIONS (Bottom View) 

Lead 1: Dynode No.l 
Lead 2: Dynode No.3 
Lead 3: Dynode No.5 P DYp DYB 
Lead 4: Dynode No.7 
Lead 5: Dynode No.9 
Lead 8: Anode py9

Lead 9: Dynode No.10 
Lead 10: Dynode No.B m7 
Lead 11: Dynode No.6 Drs
Lead 12: Dynode No.4 
Lead 13: Dynode No.2 
Lead 14: Photocathode 

DY3

DY I

DY6 

DYq 

DY2 

DIRECTION OF LIGNT~ 
INTO END OF BULB 
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8644, 8645 
SPECTRAL RESPONSE CHARACTERISTICS 
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8644, 8645 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SEE TABLE I FOR VOLTAGE D STRIBUTION. 
PHOTOCATHODE IS FULLY 

ILL~UMINATE~D.~ 
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TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT 
OF THE SUPPLY VOLTAGE (El AS SHOWN IN 
TABLE I. 
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8644, 8645 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS SHOWN IN TABLE I. 
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8644, 8645 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT FOR TYPE 8644 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS SHOWN IN TABLE I . 

E=1000 VOLTS 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
 MAGNETIC FIELD PERPENDICULAR TO DYNODES. 
 MAGNETIC FIELD PARALLEL TO DYNODES. 

0 2 4 6 8 

MAGNETIC FIELD INTENSITY —GAUSS 

10 

92L5-1174 RI 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT FOR TYPE 8645 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS SHOWN IN TABLE I . 

E = 1000 VOLTS 

MAGNETIC FIELD PARALLEL AND PERPENDICULAR TO MAJOR 
AXIS OF TUBE. 

0 20 40 60 80 

MAGNETIC FIELD INTENSITY —GAUSS 

ðƷ Indicates a change 

100 
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8644, 8645 
SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 

SOURCE AFTER PASSING THROUGH RED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT 
SOURCE AFTER PASSING THROUGH 
(CORNING C. S No, 2-62) 
MAXIMUM FILTER TRANSMISSION OCCURS 
~ 6500 ANGSTROMS AND IS APPROXIMATELY 

FROM 
RED 

2870° K 
FILTER 

AT WAVELENGTH 
87 PER CENT 

R
E

L
A

T
IV

E
 

E
N

E
R

G
Y

 
D

IS
T

R
IB

U
T

IO
N

 

a
 

o
 

>
 

m
 

o 0 

~~ 

I 
5000 6000 7000 8000 9000 

WAVELENGTH —ANGSTROMS 
9214-395 

For Spectral Energy Distribution of 2870°  K Light Source 
after passing through Blue Filter, see front of this section. 
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Photomultiplier Tube 
Ruggedized, 7~-Diameter, 10-Stage Type 

GENERAL 

Spectral Response  See accompanying 
,,~ Spectral Response Characteristioocs 

Wavelength of Maximum Response   4000 ± 500 A 

Cathode, Semitransparent . . . . Cesium-Potassium-Antimony 
(Bialkali) 

Minimum azea 2  54 in2 (16.4 cm2) 

Minimum diameter 1  8 in (4.6 cm) 

Window   UV-Grade Sapphire 

Shape  Plano-Plano 

Index of refraction   See Table I 

Dynodes 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface  Beryllium-Oxide 

Structure  Venetian-Blind 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No. 10 
and guard ring   9.5 pF 

Anode to all other electrodes   9.5 pF 

Maximum Overall Length   4.00 in (10.2 cm) 

Maximum Diameter   2.06 in (5.2 cm) 

,~ Magnetic Shield   See footnote a 

Operating Position   Any 

Weight (ApproxJ 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 
n Between anode and cathode   2000 max. V 

Between anode and dynode No.10  300 max. V 

Between anode and guard ring   300 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.l and cathode   600 max. V 
~ Average Anode Currentd   2 max. mA 

Ambient-Temperature Rangee  -100 to + 75 max. ° C 

7oz(190g) 

LJ U~U Ll 
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8664 
CHARACTERISTICS RANGE VALUES 

Under conditions with do supply voltage (E) across a voltage 
divider providing 3/13 of E between cathode and dynode No.l; 
1/13 of E for each succeeding dynode stage; and 1/13 of E 
between dynode No.10 and anode. The guard ring is operated 
at or near anode potential. 

With E = 1500 Volta (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiantf at 4000 
angstroms   — 1.8x104 — A/W 

Luminous9(2870°K) 7 17 165 A/Im 

Current withhblue 
light source 
(2870° K+C.S. No. 
558)   9x10

-6 
2x10 5 2x10-4 A 

Cathode Sensitivity: 

Radiants at 4000 
angstroms   — 6.9 x 

10"2 
— A/W 

Luminouak
(2870° K)   5.8 x 10-5 6.7 x 10-5 — A/lm 

Current with blue 
light source" 
(2870°  K+C.S.. 
No.5-58)   7x10-11 8x10-11 — A 

Quantum Effi-
ciencyn at 3750 
angstroms   — 22 — % 

Cuaent Amplification — 2.6x105 —

AnodeDarkCurrentp — 1x10
-g 

9x10-9 A 

Equivalent Anode r — 1.3x10-10 1.2x10"9 lm 
DarkCun-entInputp _ 1.3x10-134 1.2x10-12q N, 

Equi~alentNoise ( = 1.4x10-12 = Im Input   
Sl 1.4 x 10-15s H, 

Peak-to-Valley Ratio 
of Pulse Height 55 Spectrum with Fe 
Source   10 30 —

Dark Pulse Spectrum See accompanying Typical Dark 

Anode-Pulse Rise Pulse Spectrum 

Time" at 2000 V   — 7x10"9 — s 

Electron Transit 
Time" at 2000 V . . 4x 10~ s 

... 
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8664 
With E = 1100 Volts 

Pulse Height Reao- 
lution~"  — 7,7 g y, 
Pulse Heightx   6x10-12 — — coulombs 

Under conditions with do supply voltage (E) across a voltage 
divider providing the following cathode-to-anode voltage dis-
tribution: 2, 1, 1, 1, I, 1, 1, 4, 3.5, 4, and 4.8. The guardring 
is connected at or near anode potential. 
With E = 2000 Volts 

Min. Typical Max. 

Pulse Current: 

Space-Char~e Limited 
(Saturated)  — 0.5 — A 
Linear=  — 0.033 — A 

° Magnetic shielding material in the form of foil or tape as 

available from the Magnetic Shield Division, Perfection 

Mica Company, 1322 N. Elston Avenue, Chicago, Ill., 

60622, or equivalent. 

c The guazd ring is an electrode located between dynode 
No. 10 and anode. Its function is to minimize leakage cur-
rent flowing to the anode. 

d Averaged over any interval of 30 seconds maximum. When 
stability of operation is important, the use of an average 
anode current well below the maximum rated value is 
recommended. 

a Tube operation at room temperature or below is recom-
mended. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 10301umens 
per watt. 

9 These values are calculated as shown below: 

Anode Current (with blue 
light source) (A) 

Luminous Sensitivity (A/lm) _ 
0.12 x Light Flux of 
1 x 10-5 (lm) 

~~U u 
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8664 
The value of 0.12 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (h) to the anode current measured under the same 
conditions but with the blue filter removed. 

h Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Coming C.S. 
No.5-58, polished to 1/2 stock thickness —Manufactured 
by the Corning Glass Works, Corning, New York1 from a 
tungsten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
1 x 10-5 lumen. 

~ This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 10301umens 
per wffit. 

k These values are calculated as shown below: 

Cathode Current (with blue light 

Cathode Luminous source) (A) 

Sensitivity (A/lm) _ 

0.12 x Light Flux of 1 x 10-5 (lm) 

The value of 0.12 is the average value of the ratio of the 
cathode current: measured under the conditions specified 
in footnote (m)to the cathode current measured under the 
same conditions but with the blue filter removed. 

'" 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 — Manu-
factured by the Coming Glass Works, Corning, New York) 
from a tungsten-filament lamp operated at a color tempera-
ture of 2870°  K. The value of light flux incident on the 
filter is 1 x 10-5 lumen and 250 volts are applied between 
cathode and all other electrodes connected as anode. 

^ Calculated From Lhe typical cathode radiant sensitivity 
value. 

p At a tube temperature of 22°  C. Light incident on the 
cathode is transmitted through a blue filter (Corning C. S. 
No.5-58, polished to 1/2 stock thickness). The light flux 
incident on the filter is 10 microlumena. The supply volt-
age (E) is adjusted to obtain an anode current of 9 micro- 
amperes. Sensitivity of the 8664 under these conditions 
is approximately equivalent to 7.5 amperes per lumen. 
Dark current is measured with no light incident on the tube. 

~~U LJ 
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At 4000 angstroms. These values are calculated from the 

EADCI values in lumens using a conversion factor of 

1030 lumens per watt. 

Under the following conditions: Supply voltage (E) is as 
shown, 22° C tube temperature, external shield connected 
to cathode, bandwidth 1 Hz, tungsten light source at a 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. 

At 4000 angstroms. This value is calculated from the 
ENI value in lumens using a conversion fa<;tor of 1030 

lumens per watt. 

Light incident on the photocathode is obtained from a 
Hazshaw Type HG 0.005" beryllium window NaI(T1) scin-
tillator, 0.04" thick and 7/8" in diameter (or equivalent) 
and an isotope of iron having an atomic mass of 55 (Fe55) 

and an effective activity of 1 µcurie. 

Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is pri-
mazily afunction of transit time vaziation and is measured 
under conditions with the incident light fully illuminating 
the photocathode. 

The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which 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. 

`"' With a supply voltage E of 1100 volts. Anode load is a 
100-kilohm resistor in parallel with a total capacitance 
of 100 pF. Under pulse conditions, the interstage voltages 
of the tube should not deviate more than 2% from the inter-
atage voltage values during no-signal conditions. The 662 
keV photons from cone-microcuire Cs 137 source and a cylin-
drical 2" x 2" thallium-activated sodium-iodide scintillator 

NaI(T1)-type Harahaw Type 8D8S50, Serial No. CJ-156, or 
equivalent, are used. The Ce137 source is in direct con-
tact with the metal end of the scintillator container. The 
faceplate end of the crystal ie coupled to the faceplate of 
the tube using a coupling fluid such as Nujol mineral oil, 
or equivalent. Pulse-height resolution in per cent is de-

LJ ~1~LJ LJ 
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8664 
fined at 100 times the ratio of the width of the photopeak 
at half the maximum count rate in the photopeak height 
(A) to the pulse height at maximum photopeak count rate 
(B). 
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92L5-2487 

Pulse height is defined as the average charge collected at 
the anode from a pulse caused by the photoelectric absorp-
tion of a 662 keV photon from Ca137 in athallium-activated 
sodium-iodide acintillator, NaI(T1). 

Y The interstage voltages of the 8664 should not deviate 
more than 2 per cent from the recommended voltage dis-
tribution. Capacitors are connected across the individual 
resistors making up the voltage-divider arrangement to in-
sure the operating condition. 

z Maximum deviation from lineazity is 5 per cent. 

TABLE 1 

Wavelength-~ 1830 2652 3021 4046 5461 6438 7065 

Index of Re-
fraction for Sap- 
phire Window 

3.0 1.83 1.81 1.79 1.77 1.77 1.76 

For additional information on this type write for Technical Bulletin 
to RCA Commercial Engineering, Harrison, N.J. 07029 
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8664 
TYPICAL ELECTRON TRANSIT TIME DIFFERENCE AS A 
FUNCTION OF SPOT POSITION OF INCIDENT RADIATION 

"~" ON TUBE FACEPLATE 
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DYNODE No.I-TO-CATHODE INCIDENT 
VOLTS 462 RADIATION 

EACH SUCCEEDING DYNODE-
STAGE VOLTS =154 DIRECTION OF 

ANODE -TO-DYNODE No. lO —~ LIGHT SPOT 
VOLTS = 154 I~--TTmMOVEMENT 

GUARD RING OPERATED AT 
OR NEAR ANODE POTEN-
TIAL. 

LIGHT SPOT MOVEMENT IS 
PERPENDICULAR TO THE 
FACEPLATE AND PASSES 
THROUGH THE X+, Y -
AXIS OF THE TUBE. SEE FIGURE 2. 
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DISTANCE FROM CATHODE CENTER —INCHES 92LM-2980 

PARTS LIST FOR TYPICAL VOLTAGE-DIVIDER 
ARRANGEMENT 

^ C1: 0.005 µF, 20%, 1000 V dc, ceramic disc 

C2: 0.01 µF, 20%, 1000 V dc, ceramic disc 
C3, C4: 0.01 µF, 20%, 3000 V dc, ceramic disc 

Rl : 10 MS2, 5%, 1/2 Watt 
R2 through R11: .3.3 MS2, 5%, 1/2 Watt 
R12: 1 MS2, 5%, 1/2 Watt 

Note: The value of the load elements, Rl, and Cl ,, depend 

on the aonlication: 
RLCL = 10 microseconds for moat applications 
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8664 
TYP CAL VOLTAGE-DIVIDER ARRANGEMENT 
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DIMENSIONAL OUTLINE 

'"•e 

/\. 

FACEPLATE 
SEE NOTEI 

EXHAUST TIP COVERS 
SEE NOTE 2 

PHOTOCATHODE 
DYI 
DY2 
DY3 
DY4 
DY 5 
DY6 
DY7 
DY8 
DY9 
DY10 

GUARD RING 
ANODE 

TERMINAL 
CONNECTIONS 

92UN-2969 

The dimensions in millimeters are derived from the basic 

inch dimensions (1 inch = 25.4 mm) 

Note l: Deviation from flatness of external surface of face-
^~ plate will not exceed 0.005~~ from peak to valley. 

Note 2: The maximum dimension of both exhaust tip covers 

will not extend beyond the maximum diameter of the tube. 

Care should be exercised not to subject these covers to any 

stress or strain. 

Note 3: Minimum useful photocathode diameter. 

Electronic 
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8664 
OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 4.00 Max. 101.6 Max. 
B 1.45 36.8 
C .73 18.5 
D 2.06 Max. Dia. 52.3 Max. Dia. 
E 2.00 Dia. 50.8 Dia. 
F 1.80 Max. Dia. 45.7 Max. Dia. 
G 1.80 Max. Dia. 45.7 Max. Dia. 
H .02 .5 
J .03 .8 
L .06 1.5 
M .18 4.6 
N 1.37 Dia. 34.8 Dia. 
P 1.075 27.3 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

DYNODE No. I-TO-CATHODE VOLTS = 3/13 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS= I/13E 
4NODE -TO-DYNODE No. 10 VOLTS= I/13E 
GUARD RING OPERATED AT OR NEAR ANODE POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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SPECTRAL RESPONSE ChiARACTERISTICS 
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8664 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) ACROSS A 
VOLTAGE DIVIDER PROVIDING 3/130FE BETWEEN CATHODE AND 
DYNODE No.l; 1/13 OF E FOR EACH SUCCEEDING OVNODE STAGE; 
AND 1/13 OF E BETWEEN DYNODE No. 10 AND ANODE. THE GUARD 
RING IS OPERATED AT OR NEAR ANODE POTENTIAL. 
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•"~ 

TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

WMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 3/13 OF E 
BETWEEN CATHODE AND DYNODE No. l ; I/13 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND I/13 OF E BETWEEN DYNODE 
No.10 AND ANODE. THE GUARD RING IS OPERATED 4T OR NEAR 
ANODE POTENTIAL. 

TUBE TEMPERATURE = 22"C 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 28T0'K. 
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TYPICAL DARK PULSE SPECTRUM 

CATHODE -TO-DYNODE No. I VOLTS = 346 
EACH SUCCEEDING DYNODE-STAGE VOLTS = IIS 
DYNODE No. 10 -TO-ANODE =115 
GUARD RING OPERATED AT ANODE POTENTIAL. 
ANODE -TO-CATHODE VOLTS = 1500 
TUBE TEMPERATURE =22'C 
ONE PHOTOELECTRON PULSE HEIGHT =4 COUNTING CHANNELS 
INTEGRATING T ME CONSTANT = IO µs 

IR = IOOkII, C=100 pF) 
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DIFFERENTIAL Fe 55 SPECTRUM 

Fels SOURCE, ACTIVITY I µCURIE 
SCINTILLATOR: HARSHAW, TYPE HG 0.005° BERYLLIUM WINDOW, 

NaI (T1I, 7/B~~ DIAMETER, 0.040° THICK. 
CATHODE-TO-~DYNODE No. I VOLTS = 346 
EACH SUCCEEDING DYNODE- STAGE VOLTS =IIS 
DYNODE Na.10-TO-ANODE VOLTS=IIS 
GUARD RING OPERATED AT ANODE POTENTIAL. 
ANODE-TO-CATHODE VOLTS=1500 
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8664 

TYPICAL ANODE CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOLTS = 346 
EACH SUCCEEDING DYNODE —STAGE VOLTS =IIS 
ANODE-TO -DYNODE No.10 VOLTS =IIS 
GUARD RING OPERATED AT OR NEAR ANODE POTENTIAL. 
L GHT SOURCE IS ATUNGSTEN—FILAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870°K. 

O_ 
X 
M N 

t0 
O 

ANODE MICROAMPERES 

LI
G

H
T

 
F

L
U

X
—

 L
U

M
E

 
8 

O 
N 

O 
O N 

V
O

LT
S

 
B

E
TW

E
E

N
 A

N
O

D
E

 A
N

D
 D

Y
N

O
D

E
 N

o.
 1

0 

N O 

92LM — 2987 

~. 

LJ U~LJ U 
Electronic 
Components 

DATA 8 



8664/VI 

Photomultiplier Tube 
RCA-8664/VI is a variant of type 8664 incorporating in 
ifs design a scintillation-crystal holder and a voltage-
divider network. Ratings and characteristics for the 
8664/VI are the same as shown for type 8664. 

r'~a 

DIMENSIONAL OUTLINE (Front View) 

D 

i 
SEE DETAIL"A"~ 

~1 `~ 

STAINLESS 
STEEL 
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FACEPLATE 
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8664/VI 
DIMENSIONAL OUTLINE (Bottom View) 

BLUE LEAD 

BLACK LEAD 

RED LEAD 

DETAIL "A" 
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8664/ V I 

OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 6.99 Max. 177.5 Max. 

B 2.352 ± .005 59.740 ± .127 
C 4.00 Max. 102 Max. 
D 2.250 ± .010 Dia. 57.15 ± .25 Dia. 

E 2.210 ± .005 Dia. 56.134 ± .127 Dia. 
F 2.150 ± .005 Dia. 54.610 ± .127 Dia. 
G 2.190 ± .005 Dia. 55.626 ± .127 Dia. 
H 2.120 Dia. 53.85 Dia. 
J .098 ± .005 2.499 ± .127 
K .188 ± .005 4.775 ± .127 
L .280 + .005 7.112 + .127 

M .406 + .000 
~ 10.31 + .00 

PARTS LIST FOR ACCOMPANYING TYPICAL VOLTAGE-
DIVIDER ARRANGEMENT 

C1: 0.005 µF, 20%, 1000 V dc, ceramic disc 

C2: 0.01 µF, 20%, 1000 V dc, ceramic disc 

C3, C4: 0.01 µF, 20%, 3000 V dc, ceramic disc 

Rl : 22 MS2, 5%, 1/2 Watt 

R2 through R10: 8.2 M4, 5%, 1/2 Watt 

Rll : 2.4 M52, 5%, 1/2 Watt 

R12: 1 MS2, 5%, 1/2 Watt 

R13: 1.1 M52, 5%, 1/2 Watt 

R14: 10 MS2, 5%, 1/2 Watt 

~~JLJ LJ 
Electronic 
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8664/VI 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
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8673 

Image Orthicon 
3-INCH DIAMETER LONG-LIFE TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 
For Exceptionally High-Quality Performance in Color and BLa<k-

and-White Studia Television 

The 8673 is designed to replace types 4513, 7513, 7513/L, 8093, 
8093A, and 8093A/L 

GENERAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC)   6.3 ± 10% V 
Current at 6.3 V   0.600 A 

Direct Interelectrode Capacitance 
Anode to al l other electrodes  12 pF 

Target-to-Mesh Spacing 0  001 (0.0254 mm) in 
Spectral Response  See Typical Spectral 

Sensitivity Characteristic 
Wlndow Matzrial  Corninga No.7056, or equivalent 
Photocathode Material   Bialkal i (Cs-K-Sb) 

Photocathode Semitransparent 
Rectangular image (4 x3 aspect ratio):b
Useful Sizec   I.8-inch max. diagonal 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   15.2 in (386 mm) ± 0.25 in 
Greatest Diameter of Bulb 3.00 in (76.2 mm) ± 0.06 in 
Minimum Deflecting Coil Inside Diameter  2-3/8 in 
Deflecting Coi l   Cleveland Electronics, OV-Series,d 

or equivalent 
Deflecting-Coi l Length   5 in 
Focusing Coil   Cleveland Electronics, OF-Series,d 

or equivalent 
Focusing-Coil Length   10 in 
Alignment Coil   Cleveland Electronics, OA-Series,d 

or equivalent 
Length   15/16 in 
Location   Axially centered I I inches to rear 

of tube faceplate 
Photocathode Distancelnside End of Focusing Coi l. I/2 in 
Operating Position The tube should never be operated in 
a vertical position with the diheptal-base end up nor in any 
other position where the axis of the tube with base up makes 

angle of less than 20o with the vertical. 
Socket   Cinch Part No.3Mlq,e or equivalent 
Weight (Approx.)   I lb 6 oz (600 g) 

~\ 
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8673 

TERMINAL DIAGRAM (Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 
DIRECTION OE LIGHT: 
PERPENDICULAR TO 
LARGE END OE TUBE 

Pin 1 -Grid No.6 
Pin 2 - Photocatho 
Pin 3 -Do Not Us~~ 
Pin 4 - Do Not 
Pin 5 -Grid No. ; 
Pin 6 -Target 
Pin 7 -Do Not Use 

v 
WHITE INDEX LINE 

ON FACE 

End Base: Smal l-Shel l Diheptal 14-Pin (JEDEC No.Bl4-45) 

Pin ? -Heater Pin 8 -Dynode No.5 
Pin 2 -Grid No.4 & yield Pin 9 -Dynode No.3 

Mesh Pin 10 -Dynode No.1, Grid 
Pin 3 -Grid No.3 No.2 
Pin 4 -Do Not U,e Pin 11 -Do Not Use 
Pin 5 -Dynode No.2 Pin 12 -Grid No.l 
Pin 6 - Cynode No.4 Pin 13 -Cathode & Suppressor 
Pin 7 -Anode Grid 

Pin 14 -Heater 

Note: In the cube symbol, the suppre r grid c cted co the cash ode, 
and the field-mesh grid c ecced cosgrid No. 4,oa inten[ionally wich-
oot numbers co avoid upsetting du stry practice oC r acing functional 

mere c ncrol knobs wi ch sp eci Cic grid m6er s. Fo o ampl bee -focus 
c oncrol ;o. gen orally aasoc. aced with kaoh :dent:fi ed asrG4 %(grid No.41. 

ABSOLUTE-MAXIMUM RATINGS 

Voltages are with respect to thermionic 

cathode unless otherwise specified 

Photocathode 
Voltage -600 V ~~ 
Illaminatlon   50 fc (538 lux) 

Operating Temperature 
Of any part of bulb  50 °C 
Of bulb at large erC of tube (target section) 35 min °C 

Temperature Difference   5 °C 
Between target section and any part of bulb 
hotter than targ~- raion 

Grid-No.6 Voltage -550 V `~ 

oaTF RADIO CORPORATION OF AMERICA 
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8673 

Target Voltage 
Positive value  10 V 

~~ Negative value  10 V 
Grid-No.5 Voltage   200 V 
Grid-No.4 Voltage   300 V 
Grid-No.3 Voltage   400 V 
Grid-No.2 & Dynode-No. l Voltage   350 V 
Grid-No. l Voltage 

Negative-bias value   125 V 
Positive-bias value   0 V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode. 125 V 
Heater positive with respect to cathode. 10 V 

Anode-Supply Voltage  1350 V 
Voltage Between Consecutive Dynodes   400 V 

TYPICAL OPERATING VALUES 

~'~. Photocathode Voltage (Image focus)f -400 to -540 V 
Grid-No.6 Voltage (Accelerator)—
Approx. 59% to 60~ of photocathode voltage9 -235 to -325 V 

Target Voltage Above Cutoffh  2 V 
Grid-No.5 Voltage Decelerator)   0 to 150 V 
Grid-No.4 Voltage Beam focus)f   t40 to f80 V 
Grid-No.3 Voltagei   260 to 300 V 
Grid-No.2 & Dynode-No. l Voltage   300 V 
Grid-No. l Voltage for Picture Cutoff. -45 to -1 15 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltage   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 Voltage   1200 V 
Anode Voltage   1250 V 
Target-Temperature Range  35 to 45 oC 
Peak-to-Peak Target Blanking Voltage. 6 V 
Field Strength at Center of Focusing 
Coi l (Approx.)x  75 G 
Field Strength of Al ignment Coi l (Approx.) 0 to 3 G 

PERFORMANCE DATA 

Wiih conditions shown under Typical Operating Values, picture 

highlights at the "knee" of the light-transfer characteristic, 

525-line scanning, interlaced 2: 1, frame time of 130 second, 
and 1.8-inch picture diagonal with 4x3 aspect ratio. Charac-
teristics are measured in an RCA Model TK-31A camera, or 
e quiaalent. 

Min Typ .Mnx 
Cathode Radiant Sensitivity 

at 4000 angstroms  0.08 - µA/µW 
Cathode Luminous 
Sensitivitym   60 100 µA 

Signal-Output Current (Peak 
to Peak)   5 - 32 µA 

Signal-to-Noise Ratio". 38: 1 45:1 -
(31.6 dB) (33. 1 d6) 

Q RADIO CORPORATION OF AMERICA 
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8673 

Min Typ Maz 
Photocathode Illumination at 
2870°K Required to Reach 
"Knee" of Light-Transfer 
Characteristic 
Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area black 
to large-area white)p  
Uniformity 

Ratio of Shading (Background) 
Signal to Highl ight Signal. . 

Variation of Highl ight Signal 

(Per cent of maximum high-

l ight signal)q . 

- 0.035 fc(lm/ft2) 

38 55 

0.15 

25 

a Made by Corning Glass Works, Corning, New York. 
b Proper iencaci on is obtained when the vertical scan is nti ally 

p arallel rco the plane passing ch rou gh tenter f feceplaceeand pin 7 
of the shoulder base. The hor zon cal and verci cal s n should p eferahly 
sc arc ac the corner of the rester nea esc pin 6 of the shoulder base. 

a The s of the optical image focused n the photoca ch ode should be 
adj usced so chat its m m diagonal does 'not ezc eed the specified 
value. The c asp on sing mel ec tron image on the target should have e 

ch th ec the c n of the rectangle just couch the target ring; 
ondi tion chat mayobeeechi eyed i ome camera designs with a 1.6 inch 

diagonal image on the phocbcathode.s
d Made by Cleveland Electronics Inc., 1974 East 61st Sc., Cleveland, Ohio. 
e Made by Cinch Manuf ac cu ring Company, 1026 South Homan Ave., Chic ago 24, I11. 
f 

Adj use for best focus. 
9 For m m hi ghli ghc flare of "ghos c" the grid-No.6 voltage should be 
59% of the phococecho de vol cage. 

h Normal setting of target voltage is +2 olcs from cargec cutoff. The 
c ergec supply vol cage should be adjustable from -3 volts co +5 volts. 

I Adj use co give the most uniformly shaded picture near maximum signal. 
k Direction of cu rrenc should be such ch ac a or ch-seeking pole ~ attracted 

co dchefi mange end of the focusing oil, with the 'ndreator located out-
o d at the rm age end of the focusing coil. 

m Under the following condici ons: The light s a can gacen-filament 
lamp having slime-glass a velope. Ii is operated ac a color temper score 
of 2870oK. The v lue of light flux is 1 x 10-4 lumen and -90 co -175 
volts are applied between ph otocachode and grounded grid No.6 end Large c. 

Wi ch a e equivalent bendwi dch of 4.5 MHz. Peak signal ou cpuc i 
red wi ch respect co piccu re" black. Signal-co-Horse ratio i 

depen dent upon cube operating conditions and on the method of measuremen cs 
Si gnific ayyn~ fat tors affecting this ratio r chide cargec voltage band-

idthl blackml 
lini tuber and frame cane, and the chorce of reference 

ai gna ev 
p Measured wi ch amplifier having flat frequency responses. 
Q Variation of response over scanned area. 

OPERATING TECHNIQUES 
With lens uncapped and lens iris opened, proper voltages 

should be applied to the 8673, and the grid-No.l voltage should 

immediately be adjusted to produce a small amount of beam 

current. This prevents the mesh from being electrostatically 

pulled into contact with the glass disc. Adjust the deflection 

circuits so that the beam "overscans" the target, i.e., so 

that the area of the target scanned is greater than its 

sensitive area. Note that overscanning the target results in 

a smaller-than-normal picture on the monitor. The lens should 
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8673 
be capped and the tube should be allowed to warm up for 10 
minutes before used or before adjustments are made. 

Care should be taken to avoid operating the camera with 
the lens turret removed, or swinging the tube and focusing 
coil away from the optical system of a color camera, when 
voltages are applied to the tube. Excessive illumination for 
short periods of time under these conditions may damage the 
photocathode of the 8673. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 
monitor. Then adjust beam focus, image focus, and optical 
focus until detail can be discerned in the picture. Adjust 
alignment-coil current controls until picture response is 
maximum. If picture appears in negative contrast, increase 
the beam current. Further adjust the alignment-coil current 
so that the center. of the picture doesnot move when the beam-
focus control (grid No.4J is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 
operating of the tube, always keep the beam current as low as 
possible to give the best picture quality and also to prevent 
excessive noise. 

Next, focus the camera on a test pattern. The camera-to-
test pattern distance should be set so that the corners of 
the test-pattern image just touch the inside of the target 
ring. The deflection circuits are next adjusted so that the 
entire test pattern just fills t he TV raster. The target 
voltage is then advanced or reduced to the point where a 
reproduction of the test pattern is just discernible on the 
monitor. This value of target voltage is_known as the "target-
cutoff voltage". The target voltage should then be raised 
exactly two volts abo re the cutoff-voltage value, and the 
beam-current control adjusted to give just sufficient beam 
current to discharge .the highlights. 

Then adjust the lens to produce best optical focus, and 
the voltage on the photocathode as well as the voltage on grid 
No.4 to produce the sharpest picture. Grid No.4 should be 
a dj astable in the range of 140 to 180 volts. There are several 
voltage valuesoutsi de of this range which will provide beam 
focus. However, such focus modes are. not recommended. 

Proper adjustment for suppression of highlight flare or 
"ghost" and proper geometry is obtained when the grid-No.6 
voltage is accurately set at 59 per cent of the photocathode 
voltage. This adjustment may be effected by positioning a 
small bright spot of light on the edge of the field to be 

wed and then adjusting the grid-No. 6. voltage so that the 
"ghost" that appears on the viewing monitor disappears as the 
image section is brought into sharpest focus. Improper 
adjustment is evident when a light spot that is observed on 
the right edge of the viewing monitor produces a "ghost" that 
appears above the spot and when a light spot observed on the 
left edge of the viewing monitor produces a "ghost° that 
appears below the spot. 

Grid No.5 should then be adjusted to produce best uniformity 
of signal, i the absence of dark corners. Such uni £o rmity 
is best obtained while vrewing a uniform white card, or test 
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pattern, with the exposure on the tube well above the knee and 
with the picture monitor adjusted for low brightness. 

After adjustment of the image section voltages, grid-No.3 
voltage should be set for m m signal output. The de-
flecting yoke and 8673 should be rotated, if necessary, so 
that the horizontal scanning of the camera is parallel to the 
horizontal plane of the scene. 

Finally, readjust the target voltage so that it is accu-
rately set to 2 volts above target cutoff. In black-and -

white service, the lens iris should be opened to 1/2 or 1 lens 

stop beyond the point where the highlights of the scene reach 

the knee of the light transfer characteristic. In color 

camera service, each tube should be operated with white-

scene highlights at the knee. 

Do and Don'ts on Use of RCA-8673 

Dos 

1. Allow the 8673 to warm up prior to operation. 

2. Hold temperature of the $673 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition- spare 8673'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 8673. 

8. Turn off the camera or the image-section high voltage supply 
if the lens turret or the yoke and 8673 must be "swung 
out" to clean the lens of the tube faceplate. 

Don'ts 

1. Don't force the 8673 into its shoulder socket. 

2. Don't operate the 8673 without scanning. 

3. Don't operate an $673 having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynodes, and anode during 
w armup or standby operation. 

6. Don't remove the lens turret or lens when the camera is 
turned on, or when voltages are applied to the image section 
of the 8673, unless the light level incident on the tube 
can be reduced below 50 footcandles. 
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DIMENSIONAL OUTLINE 

;~ 
3.00" .135" 

(76.2 mm) (3.43 mm) 
_+08~~ c002' 

OIA. ~  -015' 

2.90"i 
(63

.06'm)

~ 1 

.425" 
}:025" 

.040°
}.002" DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

2.00" 
(50.8 mm) 

±.04°

BASE 
JEDEC GROUP 5 

NQ 814 - 45 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 1.315°R. MIN. AREA IS FLAT 

f 1.185" R. MAX. 

15.20" 
( 388 mm) 
±25` 

38.5'} 10 

ENLARGED BOTTOM VIEW 

25' 43 

y 

SEE NOTE ~.5 MIN. 

92CM-10154R3 
Note: Dotted area is flat orex-

tends towarddiheptal-base end of 

tube by 0.060 inch max. 

ANNULAR BASE GAUGE 

Angular variations between pins 
as well as eccentricity of neck 
cylinder with respect to photo-
cathode cylinder are held to 
tolerances such that pins and 

neck cylinder will fit flat-
plate gauge with: 

a. Six holes having diameter of 

0.065 ± 0.001 inch and one hole 

having diameter of 0.150±0.001 

inch. All holes have depth of 

0.265 inch ± 0.001 inch. The 

six 0.065 inch holes are enlarged 

by 45° taper t° depth of 0.047 
inch. All holes are spaced at 

angles of 51° 26' ± 5'on ci rcle 
diameter of 2.500 ± 0.001 inches. 

b. Seven stops having height of 
0.187 ± 0.001 inch, enteredbe-
tween pin holes, to bear against 
flat areas of base. 

c. Rim extending out a um of 

0.125 inch from 2.$12 inch diameter 
and having height of 0.126 ± 

0.001 inch. 

d. Neck-cylinder clearance hole 

having diameter of 2.200 f 0.001 

inches. 
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SCNEMATIC ARRANGEMENT OF TYPE 8673 

PHOTOCATHODE 

92C4-ro16] 

TA0.GET 

ACCELERATOR 
GRID N% 6 

HORIZONTAL 
b VERTICAL FOCUSING ALIGNMENT ELECTRON 
DEFLECTING COIL COIL GUN 

COILS 

DECELERATOR GRID Nf4 GRID N^3 
GRID Nf 5 
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IMAGE 
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Typical Spectral Sensitivity Characteristic 
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8674 

Image Orthicon 
3-INCH DIAMETER LONG-LIFE, HIGH-SENSITIVITY TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Superior Studio or Remote TV Pickup at Light 
Levels Avai la6le in Black-and-White TV Studios 

The 8674 is designed to replace types 4415, 4416, 7293, 7293A, 
and 7293A/L. 

GENERAL 
Neater, for Unipotential Cathode 

Voltage (AC or DC)   6.3 ± 10q V 
Current at 6.3 V  0.600 A 

Direct Interelectrode Capacitance 
Anode to all other electrodes   12 pF 

Target-to-Mesh Spacing  0.002 in 
(0.051 m m) 

Spectral Response  See Typical Spectral Sensitivity 
Characteristic 

Window Material   Corninga No.7056, or equivalent 
Photocathode Material   Bialkal i (Cs-K-Sb) 

Photocathode Semitransparent 
Rectangular image (4 x 3 aspect ratio) :b 
Useful Size°  1 8-inch max. diagonal 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  2 in (386 mm) ± 0.25in 
Greatest Diameter of Bulb 3  00 in (76.2 mm)± 0.06 in 
Minimum Deflecting-Coil Inside Diameter   2-3/8 in 
Deflecting Coil  Cleveland Electronics, OV-Series,d 

or equivalent 
Deflecting-Coil Length  5 in 
Focusing Coil  Cleveland Electronics, OF-Series, d

or equivalent 
Focusing-Coil Length  10 in 
Alignment Coil  Cleveland Electronics, OA-Series, d

or equivalent 
Length  15/16 in 
Location  Axially centered II inches to rear 

of tube faceplate 
Photocathode Distance Inside End of Focusing Coi l . I/2 in 
Operating Position. .The tube should never be operated in 
a vertical position with the diheptal-base end up nor in any 
other position where the of the tube with base up makes 
an angle of less than 20°awith the vertical. 
Socket Cinch Part No.3Ml4,e or equivalent 
Weight (Approx  )  I lb 6 oz (600 g) 
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TERMINAL DIAGRAM (Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

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 

End Base: Small-Shell Diheptal 

Pin 1 -Heater 
Pin 2 -Grid No.4 & Field Mesh 
Pin 3 -Grid No.3 
Pin 4 -Do Not Use 
P i n s- Dynode No. 2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin S -Dynode No.S 

v 
WHITE INDEX LINE 

ON FACE 

4-Pin (JEDEC No.Bl4-45) 

Pin 9 -Dynode No.3 
Pin 10 -Dynode No. 1, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12 -Grid No.l 
Pin 13 —Cathode & 

Suppressor Grid 
Pin 14 -Heater 

5 

NOTE: In the tube symbol, the suppressor grid c acted co the cathode, 
end the field-mesh grid con ec cad to grid No. 4, 

o 
ncencionally without 

umbers co a oid up se cci ng n nduacry p ac cite ofre acing funcci onal 
on crol knobs with speci Cic gr idrn tubers. Fo s ample beam-foc 

c oacrolc,s ge erally .ssoc raced with knob .,den tified a. Gq (grid 
No,glus

ABSOLUTE-MAXIMUM RATINGS 

Va pages are with respect fa thermtionic 

cathode unless otherwise specified 

`~ 

`i 

Y 

Photocathode 
Voltage   -600 V `~ 
Il lumination  50 fc (538 lux) 

Operating Temperature 
Of any part of bulb   50 °C 
Of bulb at large end of tube 
(Target section)   35 mi l. °C 

Temperature Difference  5 °C 
Between target section and any part 

of bulb hotter than target section 

Grid-No.6 Voltage   -550 V 

~i 
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Target Voltage 
Positive value  10 V 
Negative value  10 V 

Grid-No.5 Voltage   200 y 
Grid-No.4 Voltage   300 V 
Grid-No.3 Voltage   400 V 
Grid-No.2 & Dynode-No. l Voltage   350 V 
Grid-No. l Voltage 

Negative-bias value   125 V 
Positive-bias value   0 V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode 125 V 
Heater positive with respect to cathode 0 V 

Anode-Supply Voltage  1350 V 
Voltage Between Consecutive Dynodes 400 V 

TYPICAL OPERATING VALUES 
Photocathode Voltage (Image focus )f -400 to -540 V 
Grid-No.6 Voltage (Accelerator)—
Approx. 59~ to 60% of photocathode voltage9 -235 to -325 V 

Target Voltage above Cutoffh  2 - V 
Grid-No.5 Voltage (Decelerator)   0 to 150 V 
Grid-No.4 Voltage (Beam focus)  140 to 180 V 
Grid-No.3 Voltage9  260 to 300 V 
Grid-No.2 & Dynode-No.l Voltage   300 V 
Grid-No. l Voltage for Picture Cutoff. -45 to -1 15 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltage   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 Voltage   (200 V 
Anode Voltage   1250 V 
Target-Temperature Range  35 to 45 °C 
Peak-to-Peak Target Blanking Voltage• 6 V 
Field Strength at Center of Focusing Coil 
(Approx.)k   75 G 
Field Strength of Al ignment Coi l (Approx.)  0 to 3 G 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values, p~. is tore 

highlights at the "knee" of the light-transfer characteristic, 

525-line scanning, interlaced 2:1, frame time of 1/30 second, 

and 1.8-inoh picture diagonal with 4x3 aspect ratio. Char -
teristics are measured in an ACA Model TK-31A camera, or equiva-

lent. 

Min Typ Max 

Cathode Radiant Sensitivity 
at 4000 angstroms. - 0.08 
Cathode Luminous Sensitivitym 60 100 -
Signal-Output Current 
(Peak to Peak)   5 32 

NA ~ FAM 
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Min Typ Max 

Signal-to-Noise Ratio". 35:1 40:1 -
(31 dB) (32 dB) 

Photocathode Illumination 
at 2870°K Required to Reach 
"Knee" of Light-Transfer 
Characteristic   -

Ampl itude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white)p 40 60 

Uniformity 
Ratio of Shading (Back-
ground) Signal to 
Highl ight Signal. - O.I5 

Variation of Highl ight 
Signal (Per cent of 
maximum highl ight 
signal )q  25 

0.022 fc(lm/ftz) 

% ~. 

a Made by Corning Glass Works, Corning, New York. 

b Proper iencacion is obtained when the vertical sea rs en cial ly 
parallel rto the plane passrng through center of fat eplete an ds pin 7 of 
the shoulder base. The hor on cal end ver cical s n should p of rebly 
s cart at the corner of the raster nearest pin 6 of ache shoulder base. 

~ The s of the optical image focused n the photocathode should be 
d]]'usced o chat its m m m diagonal does of exceed the pae<ified 

val a The co espondi ngrelec cr on im ge on the ter get should h ve size 
uch that the c rn s of the ec tangle just couch the target ring; 
ondi tion chat may ebe achieved ~ ome camera designs with a 1.6-inch 
diagonal rmage on the phococa chode 

s 

d Mede by Cleveland Electronics Inc., 1974 East 61st Sc„ Cleveland, Ohio. 

a Made by Cinch Manufacturing Company, 1026 South Homan Ave., Chicago 24, 
Ill. 

f Adjust for be sc focus. 

9 For m m highlight flare or "ghost" the grid-No.6 voltage should be 
59% ofnthe phococa thode voltage. 

h Normal set cing of target voltage 's +2 vol cs from target cutoff, The a 
c ergec supply voltage should be adj astable from -3 volts ca +5 volts. 

~ii1r/ 
1 Adj°sc ,, g e the mo et uniformly she dad picture near mazrmum ignal, 

k Dir scion of vc ant should be uch chat rch-seeking pole ac-
cracced co the mega nd of the focusing c il, w~ch the rndicacor lot aced 
outside of end a the rmage end of the focusing coil. 

m Under the following condi cions: The light a can gacen-tila-
ent lamp having lime-glass env lope. It ui eoperated c a color 

temperature of 2870°K. The lug of li ghc flux sis 1 x 10-4 lumen and 
-90 co -175 volts are app li ed vbecween phococath ode end grounded grid No.6 
end target. 

° With a equira lent bandwidth of 4.5 MHz. Peak signal output i 
ed o wich re pact co '~iccure" black. Si goal-[o-noise recro is 

d ependenc upon cube operating on di cions and on the method of me sure-
ent. Sr gnr ficant factors effecting this recro "n elude target voltage, 
bandwidth, y cam line number and frame time, and the choice of refer-
ence sign alsblack level. 

P Measured wi ch amplifier having flat frequency responses, 

q Varracion of response over scanned area. 
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OPERATING TECHNIQUES 

With lens uncapped and lens iris opened, proper voltages 

should be applied to the $674, and the grid-No.l voltage should 

immediately be adjusted to produce a small amount of beam 
current. Adjust the deflection circuits so that the beam 

"oversc ans" the target, i.e. , so that the area of the target 

scanned is greater than its sensitive area. The lens should 
be capped and the tube should be allowed to warm up for 10 
minutes before used or before adjustments are made. 

Care should be taken to avoid operating the camera with 

the lens turret removed, or swinging the tube and focusing 
coil away from the optical system of a color camera, when 

voltages are applied to the tube. Excessive illumination 
for short periods of time under these conditions may damage 

the photocathode of the 8674. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 
monitor. Then adjust beam focus, image focus, and optical 
focus until detail ca€ be discerned in the picture. Adjust 
alignment-coil -current controls until picture response is 
maximum. If picture appears in negative contrast, increase 
the beam current. Further adjust the alignment -coil current 
so that the center of the picture does not move when the beam-
focus control (grid No.4) is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 
operation of the tube, always keep the beam current as low 
as possible to give the best picture quality and also to pre-
vent excessive noise. 

Next, focus the camera on a test pattern. The camera -
to-test pattern distance should be set so that the corners 

of the test -pattern image just touch the inside of the target 
ring. The deflection circuits are next adjusted so that the 
entire test pattern just fills the TV raster. The target 
voltage is then advanced or reduced to the point where a re-
production of the test pattern isjust discernible on the mo -
tor. This value of target voltage is known as the "target -
cutoff voltage". The target voltage should then be raised 
exactly two volts above the cutoff -voltage value, and the 
beam-current control adjusted to give just sufficient beam 
current to discharge the highlights. 

Then adjust the lens to produce best optical focus, and 
the voltage on the photocathode as well as the voltage on 
grid No.4 to produce the sharpest picture, Grid No.4 should 
be adjustable in the range of 140 to 180 volts. There are 

ral voltage values outside of this range which will pro-
vide beam focus. However, such focus modes are not recommended. 

Proper adjustment for suppression of highlight flare or 
"ghost" and proper geometry is obtained when the grid-No.6 
voltage is accurately set at 59 per cent of the photocathode 
voltage. This adjustment may be effected by positioning a 
small bright spot of light on the edge of the field to be 
viewed and then adjusting the grid-No.6 voltage so that the 
"ghost" that appears on the viewing monitor disappears as 
the image section is brought into sharpest focus. Improper 

4  

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

DATA 3 
12-66 



8674 

adj ustmenc is evident when a light spot that is observed on 
the right edge of the viewing monitor produces a "ghost" that 
appears above the spot and when a light spot observed on the 
left edge of the viewing monitor produces a "ghost" that 
appears below the spot. 

Grid No.S should then be adjusted to produce best uni-
formity of signal, i.e., the absence of dark corners. Such 
uniformity is best obtained while viewing a uniform white 
card, or test pattern, with the exposure on the tube well 
above the knee and with the picture monitor adjusted for low 
brightness. 

After adjustment of the image section voltages, grid-No.3 
voltage should be set fqr maximum signal output. The de-
flecting yoke and the 8674 should be rotated, if necessary, 
so that the horizontal scanning of the camera is parallel to 
the horizontal plane of the scene. 

Finally, readjust the target voltage so that it is accu-
rately set to 2 volts above target cut-off. In black-and-
white service, the lens iris should be opened to 1/2 or 1 lens 
stop beyond the point where the highli ghts of the scene reach 
the knee of the light transfer ch ar acteristi c. In color 
camera service, each tube should be operated with white-scene 
highlights at the knee. 

Dos and Don'ts on Use of RCA-8674 

Dos 
1. Allow the 8674 to warm up prior to operation. 

2. Hold temperature of the 8674 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 8674's by operating several hours once 
each month. 

6. Determine proper operating point with target voltage ad-
justed to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 8674. 

8. Turn off the camera or the image-section high voltage 
supply if the lens turret or the yoke and 8674 must be 
"swung out" to clean the lens of the tube faceplate. 

Don'ts 
1. Don't force the 8674 into its shoulder socket. 

2. Don't operate the 8674 without scanning. 

3. Don't operate the 8674 having an ion spot. 

4. Don't use more beam current than necessary co discharge 
the highlights of the scene. 

5. Don't turn off beam while voltages are applied co photo-
cathode, grid No. 6, target, dynodes, and anode during 
warmup or standby operation. 

Dora 3 RADIO CORPORATION OF AMERICA 
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6. Don't remove the lens turret or lens when the camera is 
turned on, or when voltages are applied to the image 
section of the 6674, unless the light level incident on 
the tube can be reduced below 50 footcandles. 

3.00" - 133°
(76.2 mm) (3.43 mm) 

_+Og• ~{ r +,002" 
DIA. I  + -015' 

T } 
2.50" 

(63.50m) 

.425" 
1.025" 

.040" 
1.002" DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

2.00" 
(50.8 mm) 

5.04" 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 

15.20" 
( 388 mm) 
S2g+ 

BASE 
JEDEO GROUP S, 

N4o 814-45 

AREA IS FLAT / 1.315"R. MIN. 

SEE NOTE I 

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 inch 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 flatplate gauge with: 

a. Six holes having diameter of 0.065 ± 
0.001 inch and one hole having diameter 
of 0.150 ± 0.001 inch. All holes have 

2.500"DIA, depth of 0.265 ± 0.001 inch. 'Ihe six 
holes are enlarged by 45° taper to 
depth of 0.047 inch. All holes are 
spaced at angles of 51° 26~ ± 5~ on 
circle diameter of 2.500 ± 0.001 inches. 

b. Seven stops having height of 0.187 ± 
0.001 inch, centered between pin holes, 
to bear against flat areas of base. 

c. Rim extending out a minimum of 0.125 
inch from 2.812 inch diameter end hav-
ing height of 0.126 ± 0.001 inch. 

.093"t .003° 
d. Neck-cylinder clearance hole having 

DIA. diameter of 2.200 ± 0.001 inches 

E NLARGEO BOTTOM VIEW 92CM-10154 R3 
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SCHEMATIC ARRANGEMENT OF TYPE 8674 

PHOTOCATRODE 

TELEVISED CAMERA 
SCENE ENS 

92C5- 1016) 

TARGET 

IMAGE 
SECTION 

oR¢oNTAL 
A VERTICAL FOCUSING ALIGNMENT EL LUTNRON 
DEFLECTING COIL COIL 

COILS 
DECELERATOR' G I -4' GRID Nei (GRID Net 

GRID N^ 5 
v DYNODE 

SCANNING 
SECTION 

FIVE-STAGE 
MULTIPLIER 

MULTIPLIER 
SECTION 

Basic light Transfer Characteristic 
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Typical Spectral Sensitivity Characteristic 
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8748 

Image Orthicon 
.~ 

"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 
FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE ELECTRONICALLY- MAGNETIC FOCUS 
CONDUCTING GLASS TARGET MAGNETIC DEFLECTION 

For Extremely High-Quality Performance in BLack-and-White 
Studio and Television Tape-Recording Operations. The 8748 
is Directly Interchangeable with the 7389, 7389A, 7389B, 
and 7389C. 

The 8748 is the same as the 7389B except for the following 
paragraph, Performance Data, and Typical Spectral Sensitivity 
Characteristic. 

Compatibility of the bialkali photocathode and the glass 
target of [he 8748 results in constant high-resolution through-
out tube life. The glass target is characterized by stable 
long-life, resistance to "burn-in", and the absence of granular 
structure. Charge transport through this target is electronic 
rather than ionic. Tube life is therefore extended and stable 
sensitivity is achieved. Other important advantages of this 
target are that the undesirable characteristics of scene re-
tention or "sticking picture" and rester burn-in are signifi-
cantly reduced. As a result, the need for an orbiter, or the 
necessity of continually moving the camera when focused on a 
stationary scene, is eliminated. 

PERFORMANCE DATA 

Min Typ Max 

Cathode Radiant Sensitivity 
at 4000 angstroms  - 0.08 - A/W 
Cathode Luminous Sensitivity 
(2870°K)   85 - µA/lm 
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Typical Spectral Sensitivity Characteristic 
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Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE ELECTRONICALLY- FIELD-MESH TYPE 
CONDUCTIVE GLASS TARGET MAGNETIC DEFLECTION 

MAGNETIC FOCUS 

For Very High-Quality Performance in Black-¢nd-White Studio or 

Remote TV Cameras. The 8749 is Directly Interchangeable with 

the 7295, 7295A, 72958, and 7295C. 

The 8749 is the same as the 72958 except for the following para-
graph, Performance Dat¢, and Typical Spectr¢l Sensitivity Charac-
teristic. 

Compatibility of the bialkali photocathode and the glass target 
of the 8749 results in constant high resolution throughout tube 

life. The glass target is characterized by stable long-life, re-

sistance to "burn-in", and the absence of granular structure. Charge 
transport through this target is electronic rather than ionic. Tube 

life is therefore extended and stable sensitivity is achieved. Other 

important advantages of this target are that the undesirable char-

acteristics of scene retention or "sticking picture" and raster 
burn-in are significantly reduced. As a result, the need for an 
orbiter, or the necessity of continually moving the camera when 
focused on a stationary scene, is eliminated. 

PERFORMANCE DATA 

Min Typ Maz 

Cathode Radiant Sensitivity at 
4000 angstroms  - 0.08 - A/W 

Cathode Luminous Sensitivity (2870°K) - 85 - ~/lm 
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Typical Spectral Sensitivity Characteristic 
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8775 
Image Orthicon 

3-Inch Diameter, Bialkali Photocathode Long-Life Type 
For Remote and Studio Television Service 

Types 8775 is designed to repl¢cetypes 5820, 5820A, 5820A/L, 
¢nd 5830B 

GENERAL 

Direct Interelectrode Capacitance: 
Anode to all other electrodes   12 pF 

Target-to-Mesh: 

Spacing 0  0022 in (0 056 mm) 

Capacitance   100 pF 

Photocathode, Semitransparent: 
Spectral Response  See Typical Bialkali Spectral 

Sensitivity Ch¢r¢cteristic 

Window material . . . Corning No.7056, or equivalent 

Photocathode material . .Bialkali (Cesium-Potassium-
Antimony) 

Rectangular image (4 x 3 aspect ratio): 
Useful size of 1  8 in (46 mm) 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 tazget 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 essentiallypazallel to the plane 

passing through center of faceplate and pin 7 of the 

shoulder base. The horizontal and vertical scan 

should preferably stazt at the corner of the raster 

nearest pin 6 of the shoulder base. 

Focusing Method 

Deflection Method 
Overall Length  

Greatest Diameter of Bulb . .  
Shoulder Base  

End Base  

  Magnetic 

  Magnetic 

15.20 in (386mm)t0.25in 

3.00 in (76.2 mm) t 0.06 in 

Keyed Jumbo Annulaz 7-Pin 
Small-Shell Dihepta114-Pin 

JEDEC Group 5, No.B14-45 

Socket   Cinch Part No.3M14,b or equivalent 

Operating Position   The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 

any other position where the axis of the tube with the 

base up makes an angle of less than 20° with the vertical. 

Weight (ApproxJ  1 lb 6 oz (6008) 

~~U LJ 
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8775 
Minimum Deflecting-Coil 

Inside Diameter   2^3/8 in (61.3 mm) 
Deflecting Coil   Cleveland Electronics, OY-Series , 

or equivalent 

Deflecting-Coil Length   5 in (127 mm) 
Focusing Coil   Cleveland Electronics, OF-Series, 

or equivalent 

Focusing-Coil Length   10 in (254 mm) 

Alignment Coil  Cleveland Electronics, OA-Series, 
or equivalent 

Alignment-Coil Length   15/16 in (23.8 mm) 
Alignment-Coil Location. Axially centered 11 inches to rear 

of tube faceplate 
Photocathode Distance Inside 

End of Focusing Coil   1/2 in (12.7 mm) 

ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

Volt¢ges ¢re with respect to thermionic cathode un-
less otherwise specified. 

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

end base pin No.l and pin No.14 . . . . 6.3 ± 10% V 
Current   0.6 A 

Operating Temperature: 
Of any part of bulb   50 max. ° C 
Of bulb at lazge end of tube 

(Target section)   35 min. ° C 
Temperature Difference: 

Between target section and 
any part of bulb hotter than 
tazget section   5 max. ° C 

Photocathode 
Voltage   -550 max. V 
Illumination  50 max. lm/ft2 (fc) 

538 lux 
Grid-No.6 Voltage   -550 max. V 
Tazget Voltage: 

Positive value   10 max. V 
Negative value   10 max. V 

Grid-No.5 Voltage   150 max. V 
Grid-No.4 Voltage   300 max. V 
Grid-No.3 Voltage   400 max. V 
Grid-No.2 &Dynode No.l Voltage   350 max. V 
Grid-No.l Voltage: 

Negative bias value   125 max. V 
Positive bias value   0 max. V 
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8775 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater poaitive with 
respect to cathode   10 max. V 

Anode-Supply Voltage   1350 max. V 
Voltage Between Consecutive 

Dynodes   350 max. V 

TYPICAL OPERATING VALUES 

Heater Voltage, for Unipotential 
Cathode   6.3 V 

Photocathode Voltage 
(Image Focus)e   -400 to -540 V 

Grid-No.6 Voltage (Accelerator)-
Approx. 75% of photocathode 
voltage  -300 to 405 V 

Target Voltage Above Cutoffq   2 V 
Grid-No.5 Voltage (Decelerator)  0 to 125 V 
Grid-No.4 Voltage (Beam Focus)°   140 to 180 V 
Grid-No.3 Voltageh   225 to 330 V 
Grid-No.2 &Dynode-No.l Voltage   300 V 
Grid-No.l Voltage for 

Picture Cutoff   -45 to -115 V 
Dynode-No.2 Voltage  600 V 
Dynode-No.3 Voltage  800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage   1250 V 
Target Temperature Range   35 to 45 ° C 
Target Blanking Voltage 

(Peak to Peak)   5 V 
Field Strength at Center of 

Focusing Coil (Approx.)I   75 G 
Field Strength of Alignment Coil  0 to 3 G 

PERFORMANCE CHARACTERISTICS RANGE VALUES 

With conditions shown under Typical Operating 
Values, picture highlights at the "knee" of the 
light transfer characteristic, 525 line scanning, 
interlaced 2:1, frame time of 1/30 second, and 1.8~~ 
picture diagonal with 4 x 3 aspect ratio. Character-
istics µre measured in an RCA Model TK-31A cam-
era, or equivalent Min. Typ. Max. 

Cathode Radiant Sen-
sitivity at 4000 
angstroms   — 0.072 — A/W 
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8775 
Cathode Luminous 

Seneitivityk — 90 µA/lm 
Signal-Output Current 

(Peak-to-Peak)  3 12 30 uA 
Signal-to-Noise Ratio'" 32 34 dB 
Photocathode Illumination 

at 2870°  K Required to 
Reach "Knee" of Light 
Transfer Characteristic — 0.010 0.020 lm/ft2

Amplitude Response at 400 
TV Lines per Picture 
Height (per cent of large 
azea black to large-area 
white)"  35 50 

Uniformity: 
Ratio of Shading (Back-

ground) Signal to 
Highlight Signal . . . 0.12 0.15 

Variation of Highlight 
Signal (Per cent of 
maximum highlight 
signal )p  20 25 

° Made by Corning Glass Works, Corning, New York. 

b Made by Cinch Manufacturing Company, 1026 South Homan 
Ave., Chicago 24, Ill. 

~ Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

e Adjust for best focus. 

f For minimum highlight flare or "ghost" the grid-No.6 volt-
age should be 75% of the photocathode voltage. 

9 Teat setting of target voltage is +2 volts from target-cut-
off. The target supply voltage should be adjustable from 
-3 to +5 volts to allow user choice of operating target 
voltage. 

h Adjust to give the moat uniformly shaded picture near 
maximum signal. 

~ Direction of current should be such that anorth-seeking 
pole is attracted to the image end of the focusing coil, 
with indicator located outside of and at the image end of 
-the focusing coil. 
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k Under the following conditions: The light source is a 

tungsten-filament lamp having slime-glass envelope. It is 
operated at a color temperature of 2870°  K. The value of 
light flux is 1 x 10-4 lumen and -90 to -175 volts are 
applied between photocathode and grounded grid No.6 and 
tazget. 

'" Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 

factors affecting this ratio include tazget voltage, band-

width, system line number and frame time, and the choice 
of reference signal black level. The value shown is mea-

sured under the following conditions using a Video Noise 
Meter, Model UPSF (North American Version), or equiv-
alent. This meter is manufactured by Rohde and Schwarz, 
Munich, West Germany. 

Signal: Blanked video, 0.7 V peak-to-peak including 
0.07 Vset-up. 

Noise Meter: Gated with horizontal and vertical blank-

ing signal of camera system. Video pass band is 

shaped by means of self-contained 100 kHz hig_h-
pass and 4.2 MHz low-pass filters. 

Weighting filters matching the response of the human eye 
(CCIR Rec.421, Annex III) are not used and the color sub-
carrier, 3.58 MHz, is not present during the measurement. 

n Measured with amplifier having flat frequency response. 

P Variation of response over scanned area. 

DOS and DON'TS On Use of RCA-8775 

Here are the "dos" 

1. Allow the 8775 to warm up prior to operation. 

2. Hold temperature of the 8775 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Select target voltage according to operating needs. 
This freedom of operation results from use of the 
electronically-conducting glass target. 

6. Uncap lens before voltages are applied to the 8775. 
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8775 

7. Turn off the camera or the image-section high volt-
age supply as the lens turret or the yoke artd 8775 
must be "swung out" to clean the lens of the tube 
faceplate. 

Here are the "don'ts" 

1. Don't force the 8775 into its shoulder socket. 

2. Don't operate the 8775 without scanning. 

3. Don't operate an 8775 having an ion spot. 

4. Don't use more beam current than necessary to dis-
charge the highlights of the scene. 

5. Don't turn off beam while voltages are applied to 
photocathode, grid No.6, target, dynodes, and anode 
during warmup or standby operation. 

6. Don't remove the lens turret or lens when the camera 
is turned on, or when voltages are applied to the 
image section of the 8775, unless the light level in-
cident on the tube can be reduced below 50 foot-
candles. 

TERMINAL DIAGRAM (Bottom View) 

DIRECTION Of LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

`lid 
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SMALL-SHELL DIHEPTAL 14-PIN BASE 

Pin 1: Heater 

Pin 2: Grid No.4 

Pin 3: Grid No.3 

Pin 4: Internal Connection — 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: Internal Connection — Do not use 

Pin 12: Grid No.l 

Pin 13: Cathode 

Pin 14: Heater 

KEYED JUMBO ANNULAR 7-PIN BASE 

Pin 1: Grid No.6 

Pin 2: Photocathode 

Pin 3: Internal Connection — Do not use 

Pin 4: Internal Connection — Do not use 

Pin 5: Grid No.5 

Pin 6: Tazget 

Pin 7: Internal Connection — Do not use 

ANNULAR BASE GAUGE 

Angular variations between pine 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 
45o 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 stops having height of 0.187" ± 0.001", centered 
between pin holea, to bear against flat azeas of base. 

c. Rim extending out a minimum of 0.125" from 2.812" dia-
meter and having height of 0.126"± 0.001". 

d. Neck-cylinder clearance hole having diameter of 2.200" + 
0.001". 
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8775 
DIMENSIONAL OUTLINE 

3.00" -135°
(76.2 mm) (3~+002" ) 06" 

-015" DIA. 

T 
} 

2.50" 
(63.5 mm) 

_.06" 

f T 

,425" 
1.025" 

.040" 
1.002" DIA. 

6 PINS' 

JUMBO 
ANNULAR 

7-PIN BASE 

2.00" 
(50.8 mm) 

t.04" 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 1.315"R.MIN. AREA IS FLAT 

15.20" 
(366 mm) 

25" 

BASE 
JEDEC GROUP S, 

Ns Bt4-45 

38.5't 
IOe -~~ .093"t.003°

DIA. 

ENLARGED BOTTOM VIEW 

SEE NOTE I 

1,195" R. MAX. 

25' 43 

.5" MIN. 

92CM-10154 R3 

Note 1: Dotted area is flat or extends toward diheptal-base 
end of tube by 0.060" max. 
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TYPICAL BIALKALI SPECTRAL SENSITIVITY 
CHARACTERISTIC 
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BASIC LIGHT TRANSFER CHARACTERISTIC 
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8850 
Photomultiplier Tube 
2°° Diameter Type 

RCA•8850 is a 12.stage, headon QUANTACON* Type Having 
Extremely High~Gain Gallium-Phosphide First Dynode and 

High Quantum Efficiency Bialkali Photocathode 

GENERAL 

Spectral Response  See accompanying 
Spectral Response Characteristic

q
s 

Wave lengthofMaximumResponae   3850±500A 

Cathode, Semitransparent . . . . Potassium-Cesium-Antimony 
(Bialkali) 

Minimum projected area  2.54 sq in 
Minimum diameter   1.80 in 

Window  Pyrex, Corning°  No.7740, or equivalent 

Shape   P 1 an o-C one ave 

Index of refraction at 5893 angstroms   1.47 

Dynode No.l: 

Secondary Emitting Surface . . . .Gallium-Phosphide, GaP 

Dynode No.2 through 12: 
Secondary Emitting Surface   Beryllium-Oxide 

Dynode Structure   In-Line Electrostatic Facua-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 
Bulb   T16 
Baee   See Base Drawing 

Socket   RCA AJ2144 or AJ21456
Magnetic Shield   See footnote (c) 
Operating Position   AnY 
Weight(Approx.)   6 oz 

MAXIMUM AND MINIMUM RATINGS,Absolute-Maximum Values 

DC Supply Voltage: 
Between anode and cathode: 

With Voltage Distribution A 3000 max. V 
shown in Table I   1300°  min. V 

With Voltage Distribution B 3000 max. V 
shown in Table I   1800°  min. V 

~~U u 
Electronic 
Components 

DATA 1 
s~o 



8850 
Between anode and dynodeNo.12  800 max. V 

BetweendynodeNo.12 and dynodeNo.11 800 max. V 

Between consecutive dynodes   400 max. V 

1000 max. V 
Betweendynode No.l and cathode   600e min. V 

Betweenfocuaingeleclrodeandcathode  1000 max. V 

Average Anode CurrentF  0.2 max. mA 

AmbienbTemperature Range9   -100 to +85 ° C 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT 
DESIGN: 
Under conditions with do supply voltage (E) across a voltage 
divider providing electrode voltages shown in Table I,CoI-
umn A. 
With E =2000 volts (Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radianth at 
3850 angstroms  — 7.1 x 105 — A/W 

Luminous)
(2870° K)  46 620 1500 A/Im 

Current withblue 
light source 
(2870°K +C.S. 
No.558)   6 x 10-7 8 x 10~ — A 

Cathode Sensitivity: 

Radiant"' at 
3850 angstroms   — 0.097 — A/W 

Luminous" 
(2870° K) ' 7  7 x 10~ 8.5 x 10~ — A/lm 

C urrent with blue 
light sourceP 
(2870° K + C.S. 
No.5~8)   1 x 10$  1.1 x 10~ — A 
Quantum Efficiency 
at 3850 angstroms 4 28 31 — % 

Current Amplifi-
cation   — 7.3 x 106 —
Anode Dark 
Current'   — 6 x 10-10 4 x 10~ A 
Equivalent-Anode-
Dark-Current 1 3x10"12 2x10-11 lm 
Input'  1 _ 2.6 x 10-155 1.8 x 10-14s W 

Single Photoelectron 
ll

Pulse HeightResolu-
tion at Full-Width-Half-
MaximumPointt  — 40 — % 

~~ 

`~ 
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8850 

/'~. 

Peak-to-Valley Ratio 
Between Single and 
Double Photoelectron 

Min. Typical Max. 

Pulse Heights  1.4 1.6 
Peak-to-Valley Ratio 
of Pulse Hei~t Spec-
trum with Fe 
Sources   — 50 —
DarkPulse Summation 

^ at 2500 V: 

1 to 128 channels . — 150 660 cps 
(See Typical Dark-Pulse Spectrtem) 

Pulse Height 

Re solution: ̀r

.~.. Cs137 source, NaI(Tl) 
scintillator   — 7.5 8.0 % 

The following characteristics were measured with an anode-
to-cathode voltage distribution of 4, 1, 1.4, 1, 1, 1, 1, 1, 1, 
1, 1, 1, and 1. They are included for guidance purposes only. 

With E = 1100 volts (Except as noted) 

Pulse Height`'" 

Cs137 source,NaI(Tl>(— 0,15 —
scintillator   Y {_ —

1.5 x 10 11 
Mean Gain Deviation: 

With count rate 
change of 1000 to 
10000 cpsZ  — 1 —

For a period of 16 
hours at a count 
rate of 
1000 cps°O  — 1 — 

Anode-Pulse Rise 
Timebb at 3000 
Volts   — 2.1 x10 —

Electron Transit 
Time°C at 3000 
Volts   — 3.1 x10 — 

V 

cou-
lombs 

% 

The following characteristics were measured with anode-to- 
cathode voltagediatribution of 4, 1, 1.4, 1, 1, 1, 1, 1, 1, 1.5, 
2, 4, and 2. They aze included for guidance purposes only. 

With E =3000 volts (Except as noted) 

Pulse Current:dd

Linearee. . . . . — 0.25 — A 

Saturated . . . . — 0.75 — A 
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8850 

Table I 

Voltage Dlseributian 

Between the Column A Column B• 
fallowing 8.06% of Dyl-P 5.45% of 

Electrodes: Voltage (E) K-P Voltage 
Cothode (K), Multiplied (E) Multiplied 
Dynode (Dy), ey: By: 
and Anode (P) 

K-Dyl 1 6 
Dy 1 - Dy2 I 1 
Dy2 - Dy3 1.4 1.4 
Dy3 -Dy4 1 1 
Dy4 - Dy5 1 1 

Dy5 - Dy6 1 1 
Dy6 - Dy7 1 1 
Dy7 - Dy8 1 1 
Dy8 - Dy9 1 1 
Dy9 - Dy 10 1 1 

Dy10-Dyll 1 1 
Dyll - Dy12 1 1 
Dy12- P 1 1 
Dyl-P 12.4 —
K - P — 18.4 

Focusing Electrode is connected to arm of potentiometer 
between cathode and dynode No.l. The focusing-electrode 
voltage ie varied to give maximum anode current. Multiplier 
shield is operated at Dynode-No.S potential. 
/ Cathode-to-Dynode-No.l Voltage maintained at 660 volts. 
~ To take full advantage of the operating capabilities of the 

8850 it ie required Chet the cathode-todynode No.l voltage 
be a minimum of 600 volts. 
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8850 
*QUANTACON is the RCA designation for photomulti-

plier tubes employing group III/V compounds as sec-
ondary emitters and/or photocathodes. A typical com-
pound is gallium-phosphide. 

° Made by Corning Glass Works, Corning, NY 14830. 
b The AJ2145 is ordinarily supplied with the tube and is 

designed specifically for chassis mounting. The AJ2144 
~ may be supplied as an alternate socket if requested by the 

user. The AJ2144 is designed for use in any desired mountr 
ing arrangement. It is supplied with an unattached clamp 
ring which fits to either the top or bottom of its socket 
body to permit chassis mounting. The ring is not normally 
required for other mounting arrangements and can be dis--

'~"~ carded to make such arrangements mote compact. 

° Magnetic shielding material in the form of foil or tape ae 
available from the Magnetic Shield Division, Perfection 
Mica Company, 1322 North Elston Avenue, Chicago, IL, 
60622, or equivalent. 

° To take full advantage of the performance capability of the 
8850 , tube operation at voltage values below these minimum 

specified values is not recommended. 

f Averaged over arty interval of 30 seconds maximum. 
9 Tube operation at room temperature or below is recom-
mended. 

h Thia value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1140 lumens 
per watt. 

~ These values are calculated ae shown below: 
~+~ Anode Current (with blue 

light source) (A) 
Luminous Sensitivity (A/1nJ 

0.13 x Light Flux of 

1 x 10 1̀ (lm) 
The value of 0.13 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (k) to the anode current measured under the same 
conditions but with the blue filter removed. 

k 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, NY 14830) from a tung-
sten-filament lamp operated at a color temperature of 
2870°  K. The value of light flux incident on the filter is 
1 x 10-7 lumen. 
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8850 
~" This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 1140 lumens 
per watt, 

" These values are calculated as shown below: 
Cathode Luminous Sensitivity(A/lm)= 
Cathode Current (with blue light source) (A) 

0.13 x Light Flux of 1 x 10"4 (1nJ 
The value of 0.13 is an average value. It ie the ratio of 
the cathode current measured under the conditions specified 
in footnote (p) to the cathode current measured under the 
same conditions but with the blue filter removed. 

p Light incident on the cathode is transmitted through a blue 
filter (Corning C.S. No.5~8, polished to 1/2 stock thick-
ness) from a tungsten-filament lamp operated at a color 
temperature of 2870°  K. The value of light flux incident 
on the filter is 100 microlumens and 660 volts are applied 
between cathode and all other electrodes connected as 
anode. 

9 Calculated from the cathode current measured with blue 
light source. 

r At a tube temperature of 22°  C. Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness). The light flux 
incident on the filter is 0.1 microlumen. The supply voltage 
E is adjusted to obtain an anode current of 2.6 micro- 
amperes. Luminous sensitivity of the tube under these 
conditions is approximately equivalent to 200 amperes 
per lumen. Dark current is measured with incident light 
removed. 

s At 3850 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 1140 
lumens per watt. 

* Measured under the following conditions: Dark noise is 
eliminated by use of a coincidence circuit. As a result, 
moat of the low energy pulses below one photoelectron are 
not counted. The light source is agallium-phosphide lighti-
emitting diode having peak output at a wavelength of ap-
proximately 5600 angstroms. The diode is pulsed at a rate 
of 30,000 ppa; pulse duration is approximately 0.4 µs; 
anode circuit integrating time ie approximately 10 µs. The 
light intensity from the diode is adjusted to obtain greater 
or fewer registered counts in a given multielectron peak to 
obtain an approximately equal number of counts in the first 
and second photoelectron peaks. A Multichannel Pulse-
Height Analyzer having 256 channels is employed. 
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8850 

~ Measured using a Harshaw Type HG 0.005" beryllium win-
dow NaI (Tl) scintillator, 0.04" thick and 7/8" in diameter 
and an isotope of iron having an atomic mass of 55 (Fe55) 

and an effective activity at the scintillator of one micro- 
curie. 

~ Measured under the following conditions: The light source 
is atungsten-filament lamp having slime-glass envelope. 

^' It is operated at a low color temperature to assure the high 

probability of single photoelectron emission from the photo- 

cathode of the tube. The intensity of the light source is 

adjusted for approximately 104 photons per second. 

~" Pulse-height resolution in per cent is defined as 100 times 

"` the ratio of the width of the photopeak at half the maximum 

count rate in the photopeak height to the pulse height at 

maximum photopeak count rate under the conditions of (x). 

x Pulse height is defined as the amplitude of the anode pulse 
voltage (refeaed to anode) measured across a 100 kilohm 
resistor and a totalcapacitance of 100 + 3% pF in parallel. 
Under pulse conditions, the interstage voltages of the tube 

should not deviate more than 2% from the interatage voltage 
values during no-signal conditions. The 662 keV photon 
from an isotope of cesium having an atomic mass of 137 
(Cs137) and a cylindrical2"x 2" thallium-activated sadium-
iodide scintillator [NaI (T1)-type 3D8S50, Serial No.AJ651, 
or equivalent] are used. This scintillator is manufactured 
by the Hazshaw Chemical Corporation, 1945 East 97th 
Street, Cleveland 6, OH, and is rated by the manufacturer 
as having a resolving capability of 8.2 per cent to 8.3 per 
cent. The Csl~ so~sce is in duect contact with the metal 
end of the scintillator. The faceplate end of the crystal is 
coupledtothe tubeby a couplingfluid such as Dow Corning 
Corp. Type DC200 (Viscosity of 60,000 centistokes)—

Manufactured by the Dow Corning Corp., Midland, MI , or 
equivalent. 

Y Mean gain deviation is defined as the percentage change, 

regardless of sign, from the average pulse height far a 

given radiation source and scintillator over a specified 

time or count rate interval. 

Z Under the following conditions: The scintillator and Cs l ~ 
radiation source of (x) aze employed. The radiation source 
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8850 
is initially centered, on the major axis of the tube and the 
scintillator, at a point providing a pulse count rate of 1000 
cps. The pulse height of the photopeak is measured under 
this condition. Next, the radiation source is moved rapidly, 
in approximately 30 sec o>•de, to a new position that is 
equivalent to a count rate of 10,000 cps. The new position 
is also centered in the major axis of the tube. The pulse 
height under this condition is measured. The difference 
inpulseheight betweenthese two measurements is typically 
1 per cent. 

O°Utder the same conditions ore (z) except the count rate 
position of 1,000 cps is maintained for 16 hours and the 
pulse height is sampled at 1 hour intervals. 

bb Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time ie primarily 
a function of transit time variation acd ie measured under 
cotzlitions with the incident light fully illuminating the 
photocathode. 

~~ Tbe electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which 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. 

dd.~e interatage voltages of the tube should not deviate 
more than 2 per cent from the specified voltage distribu-
tion. Capacitors are connected across the itziividual resis-
tors making up the voltage~ivider arrangement to insure 
this operating condition. 

ee Maximumdeviationfrom linearity is 2 per cent. 

TERMINAL DIAGRAM 
(Bottom View) 

Pin 1: Dynode No.l 
Pin 2: Dynode No.3 
Pin 3: Dynode No.5 
Pin 4: Dynode No.7 
Pin 5: Dynode No.9 
Pin 6: Dynode Noll 
Pin 7: Anode 
Pin 8: Dynode No.12 
Pin 9: Internal Connection, 

Do not use 
Pin 10: ElectronMultiplierShield 
Pin 11: Internal Connection, 

Do not use 
Pin 12: Dynode No.10 
Pin 13: Dynode No.B 
Pin 14: Dynode No.6 
Pin 15: Dynode No.4 
Pin 16: Dynode No.2 
Pin 17: Focusing Electrode 
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IC 

IO 

G 

orZ

DYa

Drs

DYI 
DY3

DYg 

DY? 

DYy 

DYI I

P 

Drl p 

IO 
DY10 IO SHIELD 

DIRECTION OF RADIATION'. 
INTO END OF BULB 

Pin 

Pin 

Pin 

Pin 

18: Internal Connection, 
Do not use 

19: Internal Connedion, 
Do not use 

20: Internal Connection, 
Do not use 

21: Photocathode 

~~U u 
Electronic 
Components 

DATA 4 



8850 
DIMENSIONAL OUTLINE 

REFLECTIVE 
BAND UNDER 

PLASTIC 
LIGHT 
SHIELD 

PHOTOCATHODE-~ 

PLASTIC 
LIGHT 

SHIELD 

T16 BULB 

~ Dimensions in Inches 

2 10 MAX. 
DIA. 

USEFUL 
PHOTOCATHODE 
DIA. I.BOMIN. 

/ - FACEPLATE 
(SEE NOTE) 

4.98 
f .08 

5.71 
MAX. 

+-.30 MAX. DIA. 
92C5-13038R2 

Note: Deviation from Flatness of External Surface of Face-
plate will not exceed 0.010" from Peak to Valley. 

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 mm) 

Inch mm Inch mm Inch mm 
.003 .OS .05 1.3 1.375 34.93 
.010 .25 .064 1.63 1.80 45.? 
.02 .5 .08 2.0 1.91 48.5 
.04 1.0 .30 7.6 2..10 53.3 
.045 1.14 .65 16.5 4.98 126.5 

5.71 145.0 

~~U L~ 
Electronic 
Components 

DATA 5 
5-70 



8850 
DETAIL. OF BASE ARRANGEMENT 

  2.10 MAX.  
DIA. 

65 
MAX. 

PIN CONTOUR 
OPTIONAL 

.02 -.05 

.045 MAX. 
DIA. 

I6.4° 

16.4° 

16.4° 

16.4° 

16.4° 

x_.30 MAX. 
DIA. 

PLASTIC 
LIGHT 
SHIELD 

30 
f .04 

t

.064 f .003 
DIA. 

92C5-13000R2 

(~~/n 1 Electronic 
U U LJ LJ Components 

DATA 5 



8850 

SPECTRAL RESPONSE CHARACTERISTICS 

IDD 
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QUANTUM 
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'L000 3000 4000 5000 6000 
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7000 

991 Y-28D3 
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Electronic 
Components 
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8850 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.1'60F E 

MULTIPLIED BY 

CATHODE AND DYNODE No. l 
DYNODE No.l 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 
I.O 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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Electronic 
Components 
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8850 

TYPICAL ANODE DARK CURRENT AND EADCI 

~ 
CHARACTERISTICS 

r, 

^, 

SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E) 
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGE DISTRIBUTION 
OF COLUMN A, TABLE I . 

ELECTRON MULTIPLIER 
POTENTIAL. 

FOCUSING-ELECTRODE 
CURRENT. 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT 
TEMPERATURE OF 2870°K. 

TUBE TEMPERATURE • 

SHIELD IS CONNECTED TO DYNODE-No.5 

VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE 

LAMP OPERATED AT A COLOR 

22° C. 
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8850 
TYPICAL SECONDARY-EMISSION RATIO OF FIRST 
DYNODE AS A FUNCTION OFCATHODE-TO-DYNODE N0. 1 
VOLTAGE 
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CATHODE-TO-DYNODE No.IVOLTAGE—VOLTS 

TYPICAL DARK-PULSE SPECTRUM 

S

92LS-2804 

VOLTAGE DISTRIBUTION,TABLE I ,COLUMN A 
SUPPLY VOLTAGE=2500VOLTS 
TUBE TEMPERATURE•22°C 
ONE PHOTOELECTRON PULSE HEIGHT•6COUNTING CHANNELS 
INTEGRATING TIME CONSTANT =10µs 

(R=100 S1 C=IOOpF) 
MEASURED AFTER 24 HOUR OPERATION OF TUBE IN DARKNESS 
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8850 

DIFFERENTIAL Fe"~ SPECTRUM 

Fe 66 SOURCE, ACTIVITY I µ CURIE 
SCINTILLATOR: HARSHAW, TYPE HG 0.005" BERYLLIUM WINDOW, 

Na IIT!), 7/B° DIAMETER, 0.040" THICK 
CATHODE-TO-DYNODE No. I VOLTS = 660 
DYNODE No. I-TO-DYNODE No.2 VOLTS =. 108 
DYNODE No.2-TO-DYNODE No.3 VOLTS = 151 
EACH SUCCEEDING DYNODE -STAGE VOLTS = 106 
ANODE - TO -CATHODE VOLTS • 2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE No. I POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No. 5 
POTENTIAL 
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8850 
TYPICAL DYNODE MODULATION CHARACTERISTIC 

THE SUPPLY VOLTAGE tEI IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6.1%OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No.l 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 
I.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 

.N
( "c 

-900 -850 -800 -750 

DYNODE-No. 5 VOLTS (REFERRED TO ANODE) 
92CM-13014 

-700 

Ll ULJU LJ 
Electronic 
Components 

DATA 8 



8850 
TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-DYNODE-No.IYOLTS•660 
DYNODE-No.l-TO-DYNODE-Na2VOLTS•108 
DYNODE-No.2-TO-DYNODE-No.3VOLTS•151 
EACH SUCCEEDING DYNODE-STAGE VOLTS-lOt 
ANODE-TD-CATHODE VOLTS~20B0 
FOCUSING ELECTRODE IS CONNECTED TO OYNODE-No. l POTENTIAL. 
ELECTRON WkITIPLIER SHIELD IS CONNECTED TO DYNODE-No. S POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 26i0o K. 
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8850 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

VOLTAGE DISTRIBUTION, TABLE I, COLUMN A 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM 
ANODE CURRENT. 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE—No. 5 
POTENTIAL. 
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8850 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

~"'\ 
THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 

PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN: 6. 1 % Of E 
MULTIPLIED BY 

CATHODE ANO DYNODE No. l 
DYNODE No. l AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

4.0 
I.0 
1.4 
I.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.S 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE VALUE OF H IN ___ 
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8850 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT (Coot d) 
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MAGNETIC FIELD INTENSITY —OERSTEDS 92 LM-2924 

TYPICAL FOCUSING-ELECTRODE CHARACTERISTIC 

;'~r, 
FOCUSING-ELECTRODE VOLTAGE 

 I IS VAR EO BY ADJV9TMENT 
OF POTENTgMETER CONNECTED 
BETWEEN DYNODE No.l AND CATHODE 
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RELATIVE ANODE CURRENT —PER CENT 
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8851 
Photomultiplier Tube 

2"-Diameter Type 

RCA~851 is a 2~~-diameter, l2-stage, head-0n QUANTA-
CON* photomultiplier tube having a bialkali photo- 

~ cathode and a pyrex entrance window. It is identical in 
all respects to type 8850, except for the shape of its 
window which is a spherical segment. 

*QUANTACON is the RCA designation for photomulti-
plier tubes employing group III/V compounds as sec-
ondary emitters and/or photocathodes. A typical com-
pound is gallium-phosphide. 

See Dimensional Outline on Reverse Side. 

!":, 

/'~. 

U U~U LJ 
Electronic 
Components 
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8851 
DIMENSIONAL OUTLINE 

2.10 MAX. DIA. 
SURFACE OF 
ENTRANCE 
WINDOW IS 
UNPOLISHED 
PYREX 
(NOTE)- ~ 

PHOTOCATHOOE 

PLASTIC 
LIGHT 
SHIELD 

T-IB BULB 

USEFUL 
PHOTOCATHODE 
DIA. 190 MIN. 

1.93 
Y.OS 
O.R. 

4.98 
±.08 

s.n 
MAX 

~` ~~J~~~ 
- -I ~ 3o MAX. DIA. 

92LM-2951fi 

Dimensions in Inches 
Note: Caution must be employed when handling this tube be-
cause of the thinness of the entrance window. 

The dimensions in millimeters are derived from the basic inch 
dimensions (1 inch = 25.4 mm). 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.93 49.0 
.04 1.0 .30 7.6 2.10 53.3 
.045 1.14 .65 16.5 4.98 126.5 

5.71 145.0 

`~ 

~. 

~~U LJ 
Electronic 
Components 

DATA 



8857/V1,V2, 8858 
Image Intensifier Tubes 
18-mm Types Having Fiber-Optic 

Input and Output Faceplates 

GENERAL 

All Types 

Spectral Response   S-20 with extended red response 

Wavelength of Maximum Response  4700 + 1000 
-500 

Photocathode: 

Material   Na-K-Cs-Sb (Muftialkali) 

Minimum useful area   2.5 cm2 (0.4 in2) 

Minimum useful diameter   18 mm (0.71 in) 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 

Fluorescent Screen: 

Minimum useful area     2.5 cm2 (0.4 in2 ) 

Minimum useful diameter   18 mm 10.71 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence  Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape     Flat, Circular 

Material   Fiber-Optics 

Focusing Method     Electrostatic 

Tube Dimensions: 

Maximum overall length 

Type 8858  5.93 in 
Types 8857/V 1, 8857/V2   1.926 in 

Maximum diameter 
Type 8858   2.08 in 

Types8857/V1, V2   . . . 1.480 ina 

Operating Position Any 
n Weight (Approx.l 

Type 8858   1 Ib 
Types 8857/V7, V2   3 oz 

Electronic 
Components 

DATA 1 
2-71 
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8857/V1,V2, 8858 
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8857/V1,V2, 8858 
MAXIMUM RATINGS, Absolute-Maximum Values 
DC Input Voltage 

Type 8858  3.0 V 

DC Voltage: 
Anode with respect to photocathode 

Types8857N1,V2   13 max. kV 
Average Photocathode Currents (Continuous operationj 

Types 8857/V 1, V2  0.25 max. µq 
Ambient-Temperature Range: 

Non-operating   -54 to +680 C 
Operating  54 to +520 C 

a Excluding-exhaust tip. 

c The specified value is the maximum permitted average anode 
current with the photocathode uniformly illuminated. This value 
is averaged over any interval of 10 seconds maximum. 

d The resolution, both horizontal and vertical, is determined with 
a test pattern consisting of alternate black and white lines of 
equal width. Any two adjacent lines are designated a "line pair." 

e This minimum value applies at a distance of 7 mm from the 
major (optical) axis of the tube. 

Maximum screen luminance (brightness) is limited automatically 
by the oscillator power supply and occurs when the input illum-
ination is equal to or greater than 10-3 footcandle. Typical values 
are measured at 2 x 10-5 footcandle using a 28540 K tungsten 
lamp. 

9 Luminance Gain is defined as the quotient of screen brightness 
in footlamberts by the photocathode illumination in footcandles 
provided by atungsten-filament lamp having slime-glass envel-
ope. The lamp is oprxated at a color temperature of 2854° K. 
The value of light input radiation on the photocathode image 
surface is in the range of 1 x 10-5 to 3 x 10'5 footcandle and il-
luminates uniformly a 0.5"-diameter spot on the photocathode. 
The output is measure° with a photometer centered on a 10-mm 
diameter spot on the screen. 

f 

h Under same conditions of footnote Igl except input radiation on 
photocathode is 5 x 10-2 footcandle. Anode voltage is 15 kV. 

1 Under the same conditions of footnote lgl except that a light in-
put of 5 x 10-2 footcandle is incident on Corning C.S. No.3-71 
and C.S. No.4-67 interposed between the light source and the 
tube. Anode voltage is 12 kV. Use of these filters in conjunction 
with the 2854° K source closely approximates the P20 spectral 
distribution. 

~~ 

~/ 

~+ 
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8857/V1,V2, 8858 
k Defined as the equivalent value of luminous flux from atungsten-

filament lamp operating at 28540 K that would be required to 
~/~ cause an increase in screen brightness equal to screen background 

brightness. 
m For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

n Under the following conditions: The light source is a tungsten-
filament lamp having a limeylass envelope. The lamp is operated 

^ at a color temperature of 28540 K. The value of light flux is 0.03 
lumen. The light spot has a nominal diameter of 0.5", and 300 
volts are applied between anode and photocathode. 

P The light source is atungsten-filament lamp having slime-glass 
envelope. The lamp is operated at a color temperature of 28540
K. Luminance uniformity will not vary more than the ratio stated 

~~ over a circular area 17 mm in diameter centered on the image 
screen when the photocathode is illuminated uniformly with 
1 x 10-5 to 3 x 10-5 footcandle and the output is scanned with a 
1 millimeter aperture in a spiral pattern. 

q The light source is atungsten-filament lamp having slime-glass 
envelope. The lamp is operated at a color temperature of 28540
K. Luminance uniformity will not vary more than the ratio stated 
over a circular area 17 mm in diameter centered on the image 
screen. 

r Under the same conditions as shown in footnote iql except that 
Corning C.S. No.3-71 and C.S. No.4-67 filters are interposed be-
tween the light source and the tube. 

s Atwo-dimensional resolution pattern, providing constant illumi-
nation in the Y direction, and sinusoidal variation of intensity in 
the X direction is projected on the photocathode. Per cent image 
modulation M may then be defined as: 

^+ W —B 
M- W +B x100 

1 

where W =maximum illumination in white line 
B =minimum illumination in black line 

Output image brightness is also a sinusoidal function of the dis-
tance across one direction of the pattern, and the output modu-
lation is equal to or less than the input modulation. The modula-
tion transfer function (MTF) is defined as the ratio of the output 
modulation to input modulation expressed as a function of the 
spatial frequency of the incident illumination pattern. MTF for 
the tubes is measured using Modulation Transfer Function 
Anaylzer Model No.K1-b, a product of Optics Technology, Inc., 
Belmont, CA, using the specified procedure for that instrument. 

U U~U LJ 
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8857/V1,V2, 8858 
Modulation is recorded with asquare-wave resolution pattern for 

types 8857/V 1 and 8857/V2. 

In this case, modulation is expressed as a function of line fre-
quency and is called "contrast transfer characteristic". MTF is `...~ 

calculated from the contrast transfer data using the following re-
lationship. 

7T r C13N) C15N) C17M 
MIN) = 4 CINI + 3 5 + 7 

where MINI is the MTF value at line frequency N 
and C(NI is the contrast transfer value at line frequency N 

t Paraxial Image Magnification ICmxl is defined as the ratio of the 
separation of two diametrically opposite image points on the 
screen to the separation of the two corresponding image points 
on the photocathode. The image points on the photocathode are 
separated by a distance of 1 mm and are located equal distances 
from the major axis of the tube. 

u The center of an image produced on the screen by focusing a 

test pattern on the optical axis of the photocathode will fall with 
in a circle concentric with the optical axis of the screen having 
the specified diameter. 

v The center of an image produced on the screen by focusing a test 
pattern on the optical axis of the photocathode will not shift 
more than the specified value during 30 seconds of operation. 

w Asecond magnification value (Emxl is obtained as stated in foot-
note Iml except the image points on the photocathode are separ-
ated by a distance of 14 mm. Per-cent distortion is defined by 
the equation. 

Emx-Cmx 
Per-Cent Distortion —  

CIr1X 
x 100 

a_.. 
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8857/Vl,V2, 8858 
DIMENSIONAL OUTLINE FOR TYPE 8858 

^~ 

~1 

FIBER-OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 
USEFUL DIA =18mm~ 

5.815 
3.115 

.030 
2 .003 

OPTICAL 
DISTANCE 
.I10(NOTE)~ 

FIBER OPTIC 
SCREEN IMAGE 
SURFACE 
USEFUL DIA 
IBmm 

2.075±.005 DIA. ~ 

L 050 
\ ~±.004 

DIA. 

I.O50 
±.004 
DIA 
1400 
5020 
DIA. 

— 060*003 DIA 
DC INPUT 
TERMINAL 

1 (2.65 V 
1  POSITIVE) 

~.09 
2.02 

06 
t01 

\ ~ ASS WINDOW 

92LM - 3262(32 

~~ Note: This distance is measured with a depth microscope. 

Dimensions in Inches 
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8857/V1,V2, 8858 
DIMENSIONAL OUTLINE FOR TYPE 8858 

CATHODE GROUND 
(NEGATIVE)  

AND ALIGNMENT 
PIN .060 DIA. 

.844R 

30° 
60° 

9 HOLES 
_.2 50 MIN. DIA. 

.100 MIN. 
60° DEPTH 

DIMENSIONAL OUTLINE FOR TYPES 8857N1, 8857N2 

270 REF 

EXHAUST 
TUBULAT ION 
CAP 

-910 MAX R 

1.350 2.010 DIA 
ANODE TERMINAL 

FIBER-OPTIC SCREEN 
IMAGE SURFACE 
USEFUL DIA• 795 MIN. 

Dimensions in Inches 

I--1.050±.004 
i DIA. 

1050±.004 
DIA. 

FIBER-OP71C 
PHOTOCATHODE 

1.4593.022 DIA— -+i IMAGE SURFACE 
USEFUL DIA.=.710 

- MIN. 

PHOTOCATHODE 
TERMINAL 
r 2001010 

.520 REF 

1.926 
MAX. 

1 .325±.035 
DIA. 

I 
.300 REF 

.070 
1.010 

92L5-32 S6R3 

i.i 
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8857/V1,V2, 8858 
.TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 

FOR ALL TYPES 
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8857/V1,V2, 8858 
TYPICAL RESOLUTION AS A FUNCTION OF RADIAL 
DISTANCE ON PHOTOCATHODE FOR TYPE 8858 

0 2 4 6 8 10 
RAd AL dSTANCE ON PHOTOCATHODE IMAGE SURFACE 

FROM CENTER TOWARD EDGE —MILLIMETERS 
92L3-3332 

TYPICAL RESOLUTION AS A FUNCTION OF RADIAL 
DISTANCE ON PHOTOCATHODE FOR TYPES 8857N7, 8857N2 

0 0.1 02 03 0.4 0.5 
INCHES 

I I I 
1

1 I I 
0 2.54 5 762 p.16 12.7 

MILLIMETERS 
RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE 

FROM CENTER TOWARD EDGE gt LS-3120 
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8857/V1,V2, 8858 
TYPICAL RESOLUTION AS A FUNCTION OF ANODE 

~ VOLTAGE FOR TYPES 8857/V1, 8857/V2 

0 2 4 6 8 10 
DC ANODE VOLTAGE —KILOVOLTS 

12 

92L5-3319 

TYPICAL MODULATION TRANSFER FUNCTION AND. 
CONTRAST TRANSFER CHARACTERISTICS FOR TYPES 
8857 / V 1, 8857 N2 

CURVE A~CONTRAST TRANSFER 
FUNCTION 

CURVE 8~ NK)DULATION TRANSFER 
FUNCTION 

5 10 15 20 25 30 

SPATIAL FREQUENCY— LIN E -PAIRS / nrn 
92L5-i264R1 
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8857/V1,V2, 8858 
TYPICAL MAGNIFICATION AND DISTORTION 
CHARACTERISTICS FOR TYPE 8858 

0 2 4 6 8 10 
RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE 

FROM CENTER TOWARD EDGE-MILLIMETERS 
92LS-1333 

TYPICAL MAGNIFICATION AND DISTORTION 
CHARACTERISTICS FOR TYPES 8857N1, 8857N2 

 i:i:i:i:i   i : i:i:i 
 s  iliifiiiivanm:6:eineue:::e: 
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0 0.1 0.2 0.3 0.4 
INCHES 

0 2.54 5.08 762 10.16 
MILLIMETERS 

RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURRICE 
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8857/V1,V2, 8858 
TYPICAL MODULATION TRANSFER FUNCTION FOR TYPE 8858 
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8857/V1,V2, 8858 

JEDEC PHOSPHOR P20 FOR ALL TYPES 
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8857/V1,V2, 8858 

RELATIVE LIGHT OUTPUT CHARACTERISTIC FOR TYPES 

8857 / V 1, 8857 / V 2 

LIGHT SOURCE IS ATUNGSTEN-FILAMENT 
LAMP OPERATED ATACOLOR TEMPERATURE 
OF 2854•K. 

0 2 4 6 8 10 
DC ANODE VOLTAGE-KILOVOLTS 
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THYRATRON, 

IGNITRON, & GLOW-
DISCHARGE TUBE 
SECTION 

This Section contains data on thyratrou~, 

ignitrons, and glow-discharge (cold-

cathode) tubes used for voltage-regulator, 

relay, and voltage-reference applications. 

For further Technical Information, write lu 

Commercial Engineering, Tube Division, 
Radio Corpor¢lion of America, II¢rrison, N. ./. 
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RCA THYRATRON, GLOW-DISCHARGE, 
IGNITRON, &VACUUM-GAUGE TUBE GUIDE 

THYRATRONS 

Triodes 

MAXIMUM RATINGS 

Anode Tempera- Peak Fi lament-F 
Current ture Inverse or RCA Type 

Av Peak Range Anode Heater -N 
Amp Amp °C Volts Volts Amp 

Mercury-Vapor Types 
0.5 2 40 to 80 5000 2.5 F 5 5557 
C. 64 2 5 25 to 70 2500 Z 5 F 6 627 
1.8 10 25 to 55 15000 5.0 F 10 5563A 
2.5 15 40 to 80 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 5.0 H 10 676 

Gas Types 

a.o4 
o.z -4o to +70 350 

S
=

S
2
L
L
 

ll 
L
L
 L

L
 L

L
 LL. L

L
 

~n m
 
m
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 ~n in ~n ~n ~n ~n ~n 

N
 

(D
 (O

 N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

2.6 692 
0.045 35 -50 to +g0 3000 2.3 6130/3C45 
0.075 0.3 -75 to +gC 350 0.6 884 
0.075 0.3 -75 to +g0 350 1.5 885 
1 8 -55 to +75 1250 6.3 CIK/6014 
2 5 30 -55 to +75 1250 9 C3J/5632 
2.5 30 -55 to +75 1250 9 C3JA/5684 
25 30 -55 to+75 1250 9 C3JL 
6.4 77 -55 to +75 1250 21 C6J/5C21 
6.4 77 -55 to +75 1250 21 C6JA/5685 
18 100 -55 to +75 1250 31 CI6J/5665 

Gas and Mercury-Vapor Types 
1 3 -40 to +g0 1250 2.5 F 5 714/7021 
1 8 -40 to +g0 1250 2.5 F 6.3 716/6855 
1.5 6 -40 to +80 1250 2.5 F 7 3C23 
2.5 30 -40 to+80 1500 2 5 F 9 710/601 1 
6.4 77 -40 to +gC 1500 2.5 F 21 760/6858 

Tetrodes 

Mercury-Vapor Types 
2.5 15 40 to 80 1000 5 H 4.5 5560 
Z S 30 40 to 80 1500 S H 5 6328 
3.2 40 40 to 80 2500 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 +90 500 6.3 H 0.15 5696a
0.1 0.5 -75 to +90 1300 6.3 H 0.6 2D21 a
0.1 0.5 -75 to +150 1300 6.3 H 0.6 5727a 
0.1 1 -55 to +g0 1300 6.3 H 0.6 502A 

THY, GLOW-DI S, 

Q RADIO CORPORATION OF AMERICA ieN, m vac-sa 
Electronic Components and Devlc es Harrison, N. J. TUBE GUIDE I 

7-67 



RCA THYRATRON, GLOW-DISCHARGE, 
IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

Tefrodes (Cont'd) 

MAXIMUM RATINGS 

Anode 
Current 

Tempera- 
ture 

Range 
°C 

Peak 
Inverse 
Anode 
Volts 

Filament-F 
or 

Heater-H 

RCA Type 

Av 
Amp 

Peak 
Amp Volts Amp 

Gas Types (Cont'd) 
0.1 
0.1 
0.5 
0.8 

1 
1 
5 
8 

-75 to +90 
-75 to+g0 
-75 to +g0 
-75 to +g0 

1300 
1300 
1300 
1500 

6.3 H 
6.3 H 
6.3 N 
6.3 H 

C. 6 
0.6 
2.6 
2.6 

2050 
2050A 
6012 
3D22A 

GLOW-DISCHARGE TUBES 

Average DC 
Operating 

Volts 

DC Operating 
Current Range 
Mill iamperes 

Average DC 
Starting 

Volts 
RCA Type 

Voltage-Regulator Types 
59 0.4 tot 67 991 
75 5 to 30 105 OC2a 
75 5 to 40 OA3 
78 5 to 40 OA3A 

108 5 to 30 _ 082a 
108 5 to 30 6074a,b
110 5 to 40 OC3A 
150 5 to 40 :6v OD3A 
151 5 to 30 156 OA2a 
151 5 to 30 156 6073 
153 5 to 40 160 OD3 

Voltage-Reference Types 
86.5 1.5 to 3.5 107 5651Aa,d
87 1.5 to 3.5 107 5651a 

Relay Types 
Maximum Peak Maximum Cathode 
Inverse Anode Mill iamperes 

Volts Peak Average 
RCA Type 

180 100 25 IC21e 
200 100 25 5823a,f
225 100 25 OA4Gf

THv, Grow-GIs, 
RADIO CORPORATION OF AMERICA IGN, & VAC-GA 

TUBE GUI CE I Electronic Components and Devices Harrison, N. J. 



RCA THYRATRON, GLOW-DISCHARGE, 
IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

IGNITRONS 

MAXIMUM RATINGS 

For power-supply frequencies of 25 to 60 Hz 

Anode Current 

Demand 
Power 

KVA 

RMS 
Supply 

Volts 

Peak 
Anode 
Inverse

or 

Forward 
Volts 

RCA Type 
Time 

Av for Inter- 
Va15 

Amp Sec 

Peak 

Amp 

Resistance-Welding Control Serviceh 

4.86 27.8 
4.86 71.F 
12. 1 22 
12.1 9.~ 

_. . _ 

_. 
7~. 

~ 

250 
600 
250 
600 

-

- 
-
-

5550 

30.2 18 
30.2 7.5 
~6 18 
56 7. 

i~=~~ 
1`.= 

250 
600 
250 

-
- 
-

5551A 

75.6 14 
75.6 5.i" 
146 14 
i40 ~.8 

~ 
a 

F~'~ 
-

- 
-
-

5552A 

Intermittent Rectifier Service and 
Frequency-Changer Welder Service 

4 10 
5 1C 
+0 6 

762 6 

~~: 

~ 

- 
- 
- 

- 

- 
- 
-

- 

1`_; 
];~~"~ 

5C` 

5551A 

5552A~ 

Resistance-Welding-Capacitor Discharge Service 

L 25 
1` .66 

500 
NCO 

60 dischgs/sec 
rC d i c hg i _ ec 

k 
30GC 5550 

VACUUM-GAUGE TUBES 
Gas Pressure Range Gauge 

Type 
RCA Type 

in mm of Ng (Torr) in microns 

1 to 0.:5,1 
1 to 0.""'l'" 

~' ,: 0.1 
1~ : ~: to 1'" 

Thermo- 
couol e 

1946 

L 5 to below 0.01 
0.5 to 0.01"' 

1~6G to below 10 
5GO to 10m 

Pi rani 1947 

C. 001 to below 
0.0001 

0.001 and below'" 

i to below 0.1 

0. 1 and below'" 

Ionization 
(Hard Glass) 

1949 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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RCA THYRATRON, GLOW-DISCHARGE, 
IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

a Minrecure. 
b "Premium" ersrvv of 082 intended for spill is acians critical co sh ock avd 

v fibre ti on.v

~ "P a eraron of OA2 intended for epplic scions critical co ah ock and 
v ibretion.v

d Like the 5651 but has gre scar voltage stability. 
e For opereciov from a do supply. 

f For operation from en ac supply. 

9 Per cube 
h Two tubes i nverse-psrallel circ uic. 

~ intermittent Rectifier Service only. 

k Forward volts = 6000, inverse volts = 3000. 
m Range of grestesc sensitivity. 

rr,v, crow—ois, RAD10 CORPORATION OF AMERICA 
~ GN, 6 VAC—GA Electronic Components and Devices Harrison, N. J. 
TUBE GUIDE 2 



GRID-CONTROLLED RECTIFIER CIRCUITS. 

Numerical Relationships Among Electrical Quantities 

E = Trans. Sec. Voltage (RMS) lav = Average DC Output Current 

Eav = Average DC Output Voltage Ib = Average Anode Current 

E bmi = Peak Inverse Anode Voltage I p = Anode Current (RMS) 

Em = Peak DC Output Voltage Ipm = Peak Anode Current 

Er = Major Ripple Voltage (RMS) Pal = Line Volt-Amperes 

t = Supply Frequency Pap = Trans. Pr i. Volt-Amperes 

fr = Major Ripple Frequency Pas = Trans. Sec. Volt-Amperes 

Pde =DC Power (Eav x lav) 

Note: Conditions assumed involve sine-wave suyply; zero 

voltage droy in tubes; no losses in transformer and cir-

cuit; no back emf in the load circuit; and no yhase-back. 

RATIO Fi g.l Fi g.2 Fi g.3 Fi g.4 .Fi g. 5' Fi g.6 Fi g.7 fig.8 

Voltage Ratios 

E/EaV 2.22 I. I I 1. 11 0.854 0.854 0.427 0.785 0.74 

Ebmi/E 1.41 2.83 1.41 2.45 2.45 2.45 2.83 2.83 

Ebmi/EaV 3.14 3.14 1.57 2.09 2.09 1.05 2.22 2.09 

F~/Eav 3.14 1.57 1.57 1.21 1.05 1.05 I.I I 1.05 

Er/Ear I.I I 0.472 0.472 0. 177 0.01 0.04 0.106 0.04 

frequency Ratio 

f r /f I ~ 2 2 3 6 6 4 6 

Current Ratios. 

Ip/I av 1.57 0.785 0.785. 0.578 0.289 0.578 0.5 0.408 

I b/l a.,~ I 0.5 0.5 0.33 0.167 0.33 0.25 0.167 

Resistive Load 

I pm/lay 3.14 1.57 1.57 1.21 0.52 1.05 I.I I 1.05 

I pm/I b 3.14 3.14 3.14 3.63 3.14 3.14 4.5 6.3 

Inductive Load 

Ipm/lav - I - I I 0.5 I I I 

Power Ratios 

Resistive Load 

P~/Pdc 3.49 1 .74 1.24 - - - - - 

Pap/Pdc 2.69 1.23 1.24 - - - - - 

Pal/Pdc 2.69 1.23 1.24 - - - - -

Inductive Load 

Pas/Pdc - 1.57 I. I I 1.71 1.48 1.05 1.57 1.81 

Pap/Pdc - I.I I I. I I 1.21 1.05 1.05 I. I I 1.29 

Pal/Pdc - I• I I I.I I 1.21 1.05 1.05 I. I I 1.05 

` Bleeder current of 25 full-load current will provide ex iting current 
for balance coil and thus avoitl poor regulation a lignt loading. 

~ The use of a la ge Pilte r-input Choke is assumed. 

4-57 TUBE DIVISION 
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GRID —CONTROLLED RECTIFIER CIRCUITS 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.1 HALF-WAVE SINGLE- PHASE 

PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 

3-PHASE 
SUPPLY 

O 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

F IG.2 FULL—WAVE SINGLE—PHASE 

F IG.3 SERIES SINGLE—PHASE 

PHASE SHIFTER 

  """' 1

FIG,4 HALF-WAVE THREE-PHASE 

PHASE SHIFTER 

FIGS PARALLEL THREE—PHASE (QUADRATUR E. OPERATION) 

Devices and arrangements shown or described herein may use patents of RCA 
or others. Information contained herein is furnished without responsi—
bil ity by RCA for its use and without prejudice to RCA's patent rights. 

V/ 
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GRID-CONTROLLED RECTIFIER CIRCUITS 

c+'«r~ 

/~\ 

PHASE SHIFTER 

3-PHASE 
SUPPLY 

N=NEUTRAL 

N ACB 

F IG.6 SERIES THREE—PHASE (QUADRATURE OPERATION) 

PHASE SHIFTER 

4-PHASE 
SUPPLY 

EpY

PHASE SHIFTER 

FIG.7 HALF—WAVE FOUR—PHASE (QUADRATURE OPERATION) 

92CL-8340 

3-PHASE 
SV PPLY B 

N=NEUTRAL 

FIG. 8 HALF —WAVE SIX—PHASE (QUADRATURE 
OPERATION) 

NOTE 

T=PEAKING TRANSFORMER 
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1~1 

OA2 
VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Mounting Position  Any 
Maximum Overal l Length   2-5/8" 
Maximum Seated Length  2-3/e" 
Length, Base Seat to Bulb Top (Excluding tip) 2" 13/32" 
Maximum Diameter   3/4" 
Weight (Approx.)   0.3 oz 
Bulb   T-5-1/2 
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 MiniVlum Ratings, Absolute Values: 

AVERAGE STARTING CURRENTS  75 max. ma 

DC CATHODE CURRENT   ! 30 max. ma 
l 5 min. ma 

FREQUENCY  0 max. cps 
AMBIENT—TEMPERATURE RANGE  —55 to +90 °C' 

Circuit Values: 

Shunt Capacitor 0  1 max. {ycf 
Serie3 Resistor  See Oberating Considerations 

CNARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Ni n. Av. Max. 

DC Anode—Supply Voltage  185 — — volts 
Anode Breakdown Voltage  — 156 185" volts 
Anode Voltage Drop   140' 151 168' volts 
Regulation (5 to 30 ma)  — 2 6` volts 

Averaged over starting period not exceeding 10 seconds. This starting 
period must be fol lowetl Dy a steady—state operating condition of at least 
20 minutes, or tuoe performance will De impaired. 

~ Not less than indicated supply voltage should De provided to insure 
's to rtinq" throughout CUDe l ife. 

' Maximum individual LuDe value during u sef ul l ife. 

~ Minimum individual tube value During useful life. 

-4-I nd icates a change. 
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OA2 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 

the OA2 to l imit 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 OA2, and should be 

chosen to l imit the operating-cu-rreTrt through the tube to 

30 mi l l iamperes at al l times after the starting period. 

The maximum load current that can be- regulated by the 

OA2 isdetermined 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 wi l l 

permit adequate starting voltage when the supply voltage 

fal ls to its minimum value, If adequate starting voltage 

is not obtained, a new load current of lower value must 
be used and the calculations repeated. It wi l l be apparent 
from such calculations that the higher the minimum 's upply 

voltage and the smal ler the difference between its minimum 
and maximum values; the higher wi l l be the load current 
that can be regulated. 

When equipment uti l izing the OA2 is "turned on", a 

starting current in excess of the average operating current 

is permissible as indicated under Maximum Ratings. When 

the tube is subjected to such high starting currents, the 

regulatedvoltage may require up to 20 minutes to drop to 

its normal operating value. This performance is charac-

teristic of voltage-regulator Pubes of the glow-discharge 

type. Simi larly, the regulation is affected by changes in 
current within the operating current range. For example, 
the regulation of a tube operated fora protracted period 
at 5 mi l l iamperes and then changed to 25 mi l l iamperes, may 
be somewhat different from the value that wi l l be obtained 
after a long period of operation at 25 mi l l iamperes. 
Likewise, the regulation may change somewhat after a long 
idle period. 

In order to handle more load current, two or more OA2's 
may be operated in paral lel, but such paral lel operation 
requires that a resistance of approximately 100 ohms be 
used in series with each OA2 in order to equal ize 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 OA2, the capacitor should be l imited in value to 0. 1 µf. 
A larger value may cause the OA2 to osci l late and thus give 
unstable regulation performance. 

NOV, 5, 1954 IUBE DIVISION 
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OA2 
VOLTAGE REGULATOR 

SERIES 

FIB TOER 

VOLTAGE 
SUPPLV) 

f

TYPE 
OA2 OR OB2 

~ O 

REGULATED 
+B 

SUPPLY VOLTAGE 
TO LOAD 

TYPE VOLTS(APPROX.) 

OA2 150 ~g
OB2 t  IOB 

O 
92Cl- 6! I IRI 

TyptiCal circuit to Qrovide regulated suyyly volt-
age of aQQroximately zgo or zo8 volts to load. Re-
moval of to 6e from socket removes voltage from load. 

SERIES 
RESISTOR 

T VPE 
OA2 OR 082 

_ VOLTS 

FILTER 0 
TYPE APPROX.

(DC OA2 300 
VOLTAGE •BI OB2 216 

SUPPLV ) 

92Cl-6312111 REGULATED 
SUPPLV VOLTAGE 

TO LOAD 

TyQzcal ci rcurt using two OA2's or two OB2's to Qro-
vtide regulated suQQly voltages of approximately goo 
or 2z6 volts and zgo ar zo8 volts to load. Socket con-

nections are so made tkat voltage on load is removed 
when either tube Rs taken }rom its socket. 

CIRCUIT FOR BIAS—SUPPLY REGULATION 

IS SHOWN ON NE%T PAGE. 

Mdny Of the devices and drrdngemenLS ShO Wn Or deSCrided ne rein I1 Se 
I nv ent lOnS Of pat E!nLS Owned Dy RCA or Others. In40fmati0n COnt alned 
herein is furni sh ed without assuming any re sponsioility for its use. 

DEC. 30, 1947 TUBE DEPARTMENT 
RAOiO CORVORATION Of AMERICA, NARRiSON, NEW JERSEY 
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OA2 
VOLTAGE REGULATOR 

SERIES 
RESISTOR 

_~v` 

BIAS 
SUPPLY 

~e 

T VPE 
OA 2 OR 002 TO CATHODE 

OF TUBE 

REGULATE( 
BIAS 

VOLTAGE 

TYPE- VOLTS(APPROXJ
OA2 150 
OB2 ~ IOB 

92C5-6l1)NI TO GRID 
OF TUBE 

Tyyisal circuit for bias-suy>Sly re~~lation. Removal 
of tube from socket ovens B-suyyly circuit of regu-

lated tubes. 

DEC. 30, 1947 TUBE DEPARTMENT DATA 2 
RADIO CORPORATION OF AMFRIG, MARRISON, NFW JFtSEY 



OA3 
VOLTAGE REGULATOR 

GLOW-DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  4-1/8" 
Seated Length   3-3/8" t 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outl ine   See General Section 
Weight (Approx  ) 1  3 oz 
Bul b  ST-12 
Base  Small-Shell Octal 6-Pin (JETEC No.B6-3) 

Basing Designation for BOTTOM VIEW  4AJ 

P i n 1- No Connec- .Ju+aEa © P i n s- Anode 
lion © Pin 7 -Jumper-

Pin 2 -Cathode ~ ~ Pin 8 -No Connec-

Pin 3 -Jumper• Q~ i Q lion 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENTI   100 max, ma 

DC CATHODE CURRENT  f40 max. ma 
1 5 min. ma 

FREQUENCY   0 max, cps 
AMBIENT-TEMPERATURE RANGE   -55 to +90 °C 

Circuit Values: 

Shunt Capacitor   0.1 max. µf 
Series Resistor  See Oberating Considerations 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

DC Anode-Supply Voltage . 

Hin. 

105•

Av. 

- 

Hax. 

- volts 
Anode Breakdown Voltage . - 100 105' volts 
Anode Voltage Drop  68• 75 85' volts 
Regulation(5 to 40 ma) - 5 6.5' volts 

• 

1 

■ 

• 

With suitable socket connections, jumper within Da se acts as a switch 
to open power—supply clrcu it when voltage regulator tube is removed from 
s be ket. 

Averaged over starting period not exceeding 10 seconds. Tnis starting 

Deri od must De Pollowed by a steady—state operating condition of at 
least 20 minutes, or tube performance will De impaired. 

Not less than indicated supply voltage shoultl be provided to insure 
"starting• to rouphout tube IPe. 

Maximum individual tube value during useful l ife. 

Minimum individual tube value during useful life. 

ina icat es a change. 

4-56 TUBE DIVISION 
AADIO CORIOAAiION Of AMERICA, HARRISON, NEW JERSEY 
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OA3 
VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 
the OA3 to l imit 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 OA3, and should be 
chosen to l imit the operating current through the tube to 
40 mi l l iamperes at at l times after the starting period. 

The maximum Load current that can be regulated by the 
OA3 is determined by the minimum and maximum values of the 
supply voltage. Afterthe value ofseries resistor for the 
maximum supply voltage has been calcul ated as indicated 
above, it is then in order to determine if this value wi l l 
permit adequate starting voltage when the supply voltage 
fal ls to its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 
be used and the calculations repeated. It wi l l 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 wi l l be the load current 
that can be regulated. 

When equipment uti l izing the OA3 is "turned on", a 
starting current in excess 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. Simi larly, 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 l l iamperes and then changed to 35 mi l l iamperes, may 

be somewhat different from the value that wi l l be obtained 
after a long period of operation at 35 mi l l iamperes. 
Likewise, the regulation may change somewhat after a long 

idle period. 

In order to handle more load current, two or more OA3's 
may be operated in paral lel, but such paral lel operation 

requires that a resistance of approximately 100 ohms be 
used in series with each OA3 in order to equal ize division 
of the current between the paral leled tubes. Tne 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 OA3, the capacitor should be l imited in value to 0. 1 µf. 

A larger value may cause the OA3 to osci l late and thus give 
unstable regulation performance. 

-~ Indicates a change. 
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OA3 

VOLTAGE REGULATOR 

n7v. 
AC 

TO 
RECTIFIER 
AND FILTER 
OF B-SUPPLY 

XX 

SERIES 
RESISTOR 

+ TYPE OAS, 
TO OC3, OR OD3 

FILTER 
(DC X 

VOLTAGE 
- SU P~PLY) ~ ~0

REGULATED +B 
SUPPLY VOLTAGE 

TO LOAD 
TYPE VOLTS(APPROX.)
OA3 75 
OC3 105 

X OD3 + 150 -8 
 O 

Typical circuit to provide regulated suably volt-

age of approximately 75, log, or tgo volts to 

load. Removal of tube from socket removes volt-
age from load. 

SERIES 
RESISTOR 

TO 
F (LDCER TYPE OAS, 
VOLTAGE OC3,OR OD3 
SUPPLY) 

92CM-6963 

+B2 

x VOLTS 
TYPE (APPROX.)
OA3 150" 

+BI OC3 210+ 
VOLTS OD3 300 

TYPE (APPROX.)
AO 3 75 
OC3 105 
OD3 ISOK 

x 

•REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

Typical circuit using two DA3 's, two OC3 's, or twa 
OD3's to provide regulated supply voltages of ap-
proximately tgo, 2io, or goo volts and 75, iog, ortgo 
volts to load. Socket connections are so made that 
voltage on Load is removed when either tube is taken 

from its socket. 

Devices and arrangements shown or tlesc ribed herein may 
use patents of RCA or others, Information contained 
herein i5 furn i5h ed wi`.hout responsiD it ity Dy RCA for 
its use and without pre iud ice to RCA's patent rights. 

4-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NARRISON, NEW JE RSFY 
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OA3A 

Voltage-Regulator 
~ GLOW-DISCHARGE TYPE 

For Appl ications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

75 VOLTS 

Mechanical: 
Operating Position  Any 
Type of Cathode  Cold 
Maximum Overal l Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9132" 
Dimensional Outl ine   See General Section 
Bulb T9 
Base   Intermediate-Shel l Octal 6-Pin, Arrangement 1 

(JEDEC Group 1, No.86-8) 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 -No Internal 
Connection 

Pin 2 -Cathode 
Pin 3 -Jumpers 
Pin 5 -Anode 
Pin 7 -Jumpers 
Pin 8 -No Internal 

Connection 
NC 

VDLTAGE REGULATOR 

Maximum and Minimum Ratings, Absobute-Max 

Average Cathode 
Starting Currentb  100 max. ma 

DC Cathode Current   
J40 max. ma 
l 5 min, ma 

DC or AC Jumper Current 2 max. amp 
Ambient-Temperature Range  -55 to +90 °C 

Circuit Values: 

Shunt Capacitor 0  1 max. µf 
Series Resistor  See 0>Serating Considerations 

a with suitable socket connections, the jumper within the tube base (be—
tween pins 3 and 7) provides for opening the power—supply circuit to 
protect cl rcuit components when the voltage—regulator tube i5 removed 
from its Socket. 

NC 

mum Values: 

b Averaged over starting period not exceeding to seconds. when starting 
currents greatly in excess oP the maximum dc—cathode—current rating of 
u0 mill iamperes are encountered, it may De necessary to operate these 
tubes as much as 20 minutes under steady—state conditions to assure 
staple operation. 

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

DATA I 
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OA3A 
CHARACTERISTICS RANGE VALUES 

Values are initial unless otherwise sbeci Pied 

Nate Min. Av. Max. 
DC Anode Supply Voltage 
DC Anode Starting Voltage in: 

Total darkness   - 
Normal ambient l ight 

(5 to 50 footcandles). 
Anode Voltage Drop 

See Note i 

160 volts 

105 volts 

- volts 
79 volts 
81 volts 

5 to 30 ma.  2 - 3 4.5 volts 
5 to 40 ma.  2 - 5 6.5 volts 

Tube Noise for do cathode current of 
40 nla  - - - 5 rms my 

DC Leakage Current 
for do anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms   - - - 10 µa 

for do cathode current of: 
5 ma.  - 
30 ma  - 
40 ma  - 

Regulation for dc-cathode-
current range of: 

rote t: 

rote 2: 

- - 

- 100 

70 - 
70 76 
70 78 

Tne minimum value [o insure sta rti ny throughout useful tube 
l ife must De equal to ine tic anode starting voltage plus the 
voltage tlrop across the series resistor at the maximum value of 
the load Current. 
The maximum values for the specified regulation range apply 
[h rou ghoul useful tube l i fe. 

OPERATING CONSIDERATIONS 
In any given appl ication, the fol lowing two considerations 

must be met to assure safe and rel iable operation: 

I . The do cathode current must be kept within the minimum 

( Ikminl and maximum I l km l ratings. 

2. The do anode starting voltage, ED Istg ), must be avai l-
ahle under the worst probable conditions. 

Instantaneous cathode starting currents in excess of the 
maximum dc-cathode-current rating (40 mi l l iam pe resl 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 do 
voltage to reach its normal operating value. The regulated 
do voltage may also change after long idle periods. To assure 
a constant regulated voltage a single value of operating cur-
rent should be maintained. 

Another 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 smal l instantaneous changes in anode 
voltage drop. These changes can be minimized by operating 
the voltage-regulator tubes at do cat hode currents sufficiently 
above the minimum dc-cathode-current rating (5 mi l l iampe rest 

V 

RAD10 CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 



oa3A 
to assure that the glow covers a substantial portion of the 

cathode surface. 

The level of ambient radiation directly affects the do 

anode starting voltage of VR tubes. The maximum values re—

quired to start any tube under normal ambient—l ight conditions 

and in total darkness are given under Characteristics Range 

Values. Shielding should be considered when VR tubes are 

operated in the presence of strong, varying, magnetic, or 

nuclear—radiation fields to assure proper performance. 

Ambient temperature should be kept relatively constant to 

minimize voltage drift. 

Coupl ing effects can be minimized by shunting the VR tube 

with a capacitor not larger than 0. 1 µf. 

Series connection o} VR tubes may be employed to obtain 
do regulated voltages greater than those obtainable from a 

single tube. Different types may be 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 employed where it 
is necessary to obtain do load currents greater than those 

obtainable from a single tube but at a loss in regulation. 
This loss in regulation results from the requi rement that 
a resistor be used in se ries with each VR tube when in paral lel 
operation. 

Combinations of regulated do voltages may also be obtained 
by series connection of VR tubes with tapped output as shown 

in Py~ical Circuit i. 

To determine the value of the series resistor for smal l 

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 mi l l iamperes. 

Regulated bias voltages may also be obtained as shown in 

Typical Circuit 2. In this circuit, a single OA3A can supply 

a regulated do voltage of —75 volts. 

The jumper between pins 3 and 7 inside the base makes it 

possible with suitable socket connections, to open power—
supply circuits to protect circuit components when one of the 
VR tubes is removed from its socket. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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OA3A 
TYPICAL CIRCUIT 1 

250 t 10 % V 

(UNREGULATED) 

5 TYPE 
.~ OD3A 

3` 
~'

7 

2 

5 

3 

Y 2 

225 V 
(REGULATED) 

TYPE 
OA3A • t 

7 75 V 
(REGULATED) 

—C 

VOLTAGE 
FROM 

UNREGULATED, 
FILTERED 

BIAS SUPPLY 

tC 
—B 

TYPICAL CIRCUIT 2 

Rg 

9205-12055 

TYPE 
OA3A 

3 

x 

—C 

75 V 
REGULATED 

BIAS 
VOLTAGE 

92CS-12056 

+C 

Information furnished by RCA is believed to be a orate end re 
liable. How esponsibility is mad by RCA for its u 

r for anyVenfringements of patents uo other rights of third 
parties which may r salt from its u e. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

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



OLD- ATH 

OA4-G 

GAS-TRIODE 
E START R-AN E TYP 

Maximum Overall Lengttl 
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 
Pin 5 -Anode 
Pin 7 -Starter-Anode 
Pin 8 - No Connection 

BOTTOM VIEW 

CHARACTERISTICS 

Peak Anode Breakdown Voltage t5tarter 
anode tied to cathodal 225 min. volts 

Peak Positive Starter-Anode Break- 70 mire, volts 
down Voltage 90 max. volts 

Starter-Anode Current tFor transition of 
discharge to anode at 140 volts peak) 100 max. pomp. 

Starter-Anode Drop 60 approx.volis 

Anode Drop 70 approx.volts 

MAl(IMUN RATINGS and TYPICAL OPERATING CONDITIONS 

Relay Service 

Peak Cathode Current 
D-C Cathode Current 
Typical Operation with A-C Supply: 

Anode-Supply Voltage IRMS) 
A-C Starter-Anode Voltage (beak) 
R-F Starter=Anode Voltage (peak) 
Sum of A-C and R-F Starter-

Anode Voltages (peak) 

100 max. ma. 
25 max. ma. 

105 - 13o vol is 
70 max. volts 
55 min. volts 

110 min. volts 

SCHEMATIC RELAY CIRCUIT USING TYPE OA4-G 
A-C OPERATION 

119 V. 
A-C LINE 

J ~ ~ ~ ~ 

l 
G 

CONTROLLED 
~ GIRGUIT 

TYPE 
pA~-G 

~}=RIGR-O TUNED CIRCUIT FOR R-F SIGNAL 

R 1 =15000 ORMS ~I/2 WATT 

Rz=10000 OHMS ~I/Z WATT) 

S=REL AV —CHOSEN FOR DESIGN REGUIREMENTs 

Tne license e><t end ed to [ne purchaser o/ tubes appears in the License 
Notice accompanying them. Int ormation contained herein is Turni shed 
without assuming an oDli ~at ions. 

APRIL 20, 1938 
RCA RADIOTRON DIVISION 
4Cn u,WUf~CiU4MG COurwNY. N1C. 
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OA4-G 
GAS-TRIODE 

TTPICAI lRCAKDOWN GNARACTCRIlTICS 
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300 

- _ 
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I 
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082 
VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

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" t 3/32" 
Maximum Diameter   3/4" 
Weight (Approx.)   0.3 oz 
Bulb  T-5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-i) 

Basing Designation for BOTTOM VIEW  560 

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 CURRENTS   75 max, ma 

DC CATHODE CURRENT   J30 max, ma 
l 5 min, ma 

FREQUENCY  0 max• cps 
AMBIENT-TEMPERATURE RANGE  -55 to +9U °C 

Circuit Values: 

Shunt Capacitor 0  1 max. tftf 
Series Resistor  See noic below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

DC Anode—Supply Voltage. 
Nin. 
133•

Av. 
— 

Nax._ 
— volts 

Anode Breakdown Voltage. — 115 133' volts 
Anode Voltage Drop  101 108 114` volts 
Regulation (5 to 30 ma.) - 1 4' volts 

Averaged over starting period not exceeding 10 seconds. This starting 
period must De followed by a steady—state operating condition oP at 
least 20 minutes, or tube performance will be impaired. 

• Not less than indicated supply voltage should De prdvided to insure 
•start i~~g• throughout LUDe 71fe. 

* Maximum individual tube value during useful life. 

~ Minimum individual tube value during useful life. 

The ogeratinq considerations and circuit information shown 

under Tyge OA2 also agyiy to Tyge OB2 

tIndicates a change. 

<--

w 

F 
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OC2 
VOLTAGE REGULATOR 

7—PIN MINIATURE, 75—VOLT, GLOW—DISCHARGE TYPE 

Electrical: 

Cathode 

Mechanical: 

Operating Position  
Maximum Overall Length 
Maximum Seated Length 

GENERAL DATA 

Cold 

Any 
2  s3" 
2  3B.. 

Length, Base Seat to Bulb Top (Excluding tip). 2.00" t 0.09" 
Maximum Diameter 
Dimensional Outline See General Section 
Bulb   T5-1/2 
Base   Small—Button Miniature 7—Pin (JETEC No.E7-1) 

5B0 Basing Designation for BOTTOM VIEW 

Pin 1 —Anode 
Pin 2 —Cathode 
Pin 3 —Internal 

Connection—
Do Not Use 

Pin 4 —Cathode 

0  75" 

P i n 5 —Anode 
Pin 6 —Internal 

Connection—
Da Not Use 

Pin 7 —Cathode 

Maximum and Minimum Ratings, Absodate Values: 

AVERAGE STARTING CURRENT• 

DC CATHODE CURRENT  

FREQUENCY 
AMBIENT—TEMPERATURE RANGE 

Maximum Circuit Values: 

Shunt Capacitance 

75 max. ma 
j30 max. ma 
l 5 min. ma 
0 max, cps 

—55 to +90 °C 

0.1 max. µf 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

DC Anode—Supply Voltage 
Anode Breakdown Voltage: 

:Min. Av. 

— 

Max. 

— volts 

Under total darkness  — — 145" volts 
Under 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 exceeding 10 seconds. This starting 
period must be Pollowed Dy a steady—state operating condition of at 
least 20 minutes, or LuDe performance well be Impaired. 

' The minimum value to insure 'starting• throughout tune life must be 
equal to the anode breakdown voltage plus the voltage drop across the 
series resistor at the maximum value of the load current. 

" Maximum individual LuDe value during useful life. 

~ Minimum individual LuDe value during useful l ife. 

7-56 ELECTRON TUBE DIVISION TENTATIVE DATA 
R AelO CORPORALION OF AMERICA, HARRISON, NEW JERSEY 



OC2 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Svf{icient resistance must always be used in series with 
the OCa to l imit the current through the tube. 

The value for the series resistor is dependent on the 
do supply voltage, anode voltage drop, load current, and 
cathode current and should be chosen to l imit the operating 
current through the tube to 30 mi l l iamperes at al l times 
after the starting period. 

7-58 ELEGiRON TUBE DIVIAON TENTATIVE DATA 
RADIO CORRORATION Of AMERIG, HARRISON, NEW 1Ft5EY 



OC3 
VOLTAGE REGULATOR 

GLOW-DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  4-1/8" 
Seated Length   3-3/B" ± 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outl ine   See General Section 
Weight (Approx  ) 1  3 oz 
Bulb  ST-12 
Base  Small-Shell Octal 6-Pin (JETEC No.66-3) 

Basing Designation for BOTTOM VIEW  4AJ 

Pin 1- No Connec- '"""~" Q Pin 5 -Anode 
lion ©~ Pin 7 -Jumper' 

Pin 2 -Cathode ~ ~ Pi n 8 - No Connec-
Pin 3 -Jumper' ©~ /0 lion 

Maximum and Minimum Ratings, Absolute vatues: 

AVERAGE STARTING CURRENTS   100 max. 

DC CATHODE CURRENT  (40 max. 
l 5 min. 

FREQUENCY   0 max. 
-55 to +g0 (AMBIENT-TEMPERATURE RANGE 

circuit Values: 

Shunt Capacitor  
Series Resistor  

ma 
ma 
ma 

Cps, 
OG 

0.1 max. µf 
See note below 

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN 

DC Anode-Supply Voltage 

Mtin. 

133` 

Av. 

- 

Xaz. 

- volts 
Anode Breakdown Voltage - 115 133' volts 
Anode Voltage Drop 103' 108 116` volts 
Regulation (5 to 40 ma) - 2 4' volts 
• with suitable socket connections, iamb er within Dase acts as a switch 

to open Dower-supply circuit when voltage reg ulator tube is removed from 
5 oc ket. 
Averaged over st arting period not exceeding 10 seconds. This starting 
period must De followed by a steady—state operating condition of at 
least 20 minutes, or LuDe De rf ormance will be impaired. 

~ Not less than indicated supply voltage Should be provided to insure 
°starting" throughout tube l ife. 

x Maximum individual tube value during useful life. 

` Minimum individual tube value during useful life°

The oberating considerations and circuit information shown 

under Tyye OAg also aybly to Tybe OCg 

+ Indicates a change. 

4-56 TUBE DIVISION 
fADlO CORIORAiI Or+ OF A.uF PICA, MAREISON, NEW JEESEY 
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I OD3 
VOLTAGE REGULATOR 

GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  4-1/8" 
Seated Length   3-3/8" t 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outl ine   See GeneraC Section 
Weight (Approx  ) 1  3 oz 
Bulb   ST-12 
Base   Small-Shell Octal 6-Pin (JETEC No.66-3) 

Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 -No Connec-
tion 

Pin 2 -Cathode 
Pin 3 -Jumper• 

Pin 5 -Anode 
Pin 7 -Jumper• 
Pin 8 -No Connec-

tion 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT/ 

DC CATHODE CURRENT 

FREQUENCY  
AMBIENT-TEMPERATURE RANGE 

Circuit Values: 

Shunt Capacitor 
Series Rssistor 

100 max. ma 
f40 max. ma 
l 5 min, ma 
0 max. cps 

—55 to +g0 oC 

0.1 max. µf 
See note below 

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN 

DC Anode-Supply Voltage  

Nin. 

185' 

Av. 

- 

Nax. 

- volts 
Anode Breakdown Voltage  - 160 185` volts 
Anode Voltage Drop 142' 153 165' volts 
Regulation (5 to 40 ma)  - 4 5.5' volts 

~ with suitable socket connections, jumper within Dase acts as a switch 
to open power—supply circuit when voltage regulator tube is removed from 
aoC ket. 

/ Averaged over starting Deriod not exceeding 10 seconds. This starting 
period must De followetl Dy a steady state oDe rating condition of at 
least 20 minutes, or LuDe De rfo rmance will De impaired. 

~ Not less Loan indicated supply voltage should be Drovided to insure 
"starting" to rough out tune l ife. 

' Maximum individual tube value during useful l ife. 

~ Minimum individual tune value during useful lice. 

The operating considerations and circuit inJorfAation shoum 
under Tyge OAg also aggly to Tyge ODg 

+ Indicates a change. 

4-5E 
TUBE DIVISION 

RAOIO COIfoRAT10N Of AAIE RI U, HA RF!SON, NEW IERSEY 
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OC3A 

Voltage-Regulator 

-'- 'a. GLOW-DISCHARGE TYPE 105 VOLTS 

For Appl ications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply -Voltage Variations 

Mechanical: 
Operating Position  Any 
Type of Cathode  Cold 
Maximum Overal l Length  3-1/16" 
Maximum Seated Length   2-1 /2" 
Maximum Diameter  1-9/32" 
Dimensional Outl ine   See General Section 
Bulb T9 
Base  Intermediate-Shell Octal 6-Pin, Arrangement 1 

(JEDEC Group 1, No.66-8) 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 -No Internal 
Connection 

Pin 2 -Cathode 
Pin 3-Jumpera 
Pin 5 -Anode 
Pin 7-Jumpera 
Pin 8 -No Internal 

Connection 

NC NC 

VOLTAGE REGULATOR 
Maximum and Minimum Ratings, Absolute—Maximum Values: 

Average Cathode 
Starting Currentb  100 max. ma 

DC Cathode Current  J40 max. ma 
l 5 min. ma 

DC or AC Jumper Current   2 max. amp 
Ambient-Temperature Range   -55 to +90 °C 

Circuit Values: 
Shunt Capacitor   0.1 max. µf 
Series Resistor  See Oyeratting Considerations 

a With suitable socket connections, the jumper within the to De base (be—
tween pins 3 and 7) provides for opening the power—supply circuit to 
protect circuit components when the voltage—regulator tube is removed 
from its socket. 

b Averaged over starting period not exceeding So seconds. When starting 
currents greatly in excess of Lhe maximum c—cathode—current rating of 
40 mi ll iamperes are encountered, it may be necessary to operate these 
tubes as much as 20 minutes under steady—state conditions to assure 
stable operation. 

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

DATA 
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OC3A 

CHARACTERISTICS RANGE VALUES 

Values ¢re initial unless otherwise specified 

Note Min. Av. Max. 
DC Anode Supply Voltage  See Note i 
DC Anode Starting Voltage in: 

Total darkness  
Normal ambient l ight 

(5 to 50 footcandles) . 
Anode Voltage Drop 

for do cathode current of: 
5 ma. 
30 ma 
40 ma 

Regulation for dc—cathode—
current range of: 
5 to 30 ma.  
5 to 40 ma. 

Tube No i se for do cathode current of 
40 ma 

DC Leakage Current 
for do anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms  

— — — 210 volts 

— — 115 127 volts 

— 105 — — volts 
— 105 109 111 volts 

105 110 112 volts 

2 1 2 volts 
2 — 2 4 volts 

— — — 15 rms my 

— 10 µa 

Note 1: The minimum Value to insure starting [h ro ughout useful tube 
l i fe must be equal to the do anode st artiny voltage plus the 
voltage drop across tfie sen es resistor a[ the maximum value of 
the load current. 

Note 2: The maximum values for the specified regulation range apply 
t.h rou ghout useful Lube l ife. 

OPERATING CONSIDERATIONS 

shown under Type OASA also apply to the OCSA 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harr!son, 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 Position  Any 
Type of Cathode  Cold 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1 /2" 
Maximum Diameter  1-9/32" 
Dimensional Outl ine   See General Section 

Bulb  T9 
Base  Intermediate-Shel l Octal 6-Pin, Arrangement 1 

(JEDEC Group 1, No.B6-8) 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 -No Internal 
Connection 

Pin 2 -Cathode 
Pin 3 -Jumpera 
Pin 5 -Anode 
Pi n 7 -Jumpera 
Pin 8 -No Internal 

Connection 
NC 

VOLTAGE REGULATOR 
Maximum and Minimum Ratings, Absolute —Maximum 

Average Cathode 
Starting Currentb  100 max. ma 

DC Cathode Current   f40 max. ma 
l 5 min, ma 

DC or AC Jumper Current  2 max. amp 
Ambient-Temperature Range  -55 to +90 °C 

Circuit Values: 
Shunt Capacitor  0.1 max. µf 
Series Resistor  See Operating Considerations 

a With suiLaDle socket connections, the jumper within the tube base (be—
tween pins 3 and 7) provitles for opening the power—supply circuit to 
protect circuit components when the voltage—regulator tube is removed 
from its socket. 

NC 

Values: 

b Averaged over starting period not exceeding 10 seconds. When starting 
currents greatly in excess of the maximum dc—cathode—current rating of 
40 mill iamperes are encountered, it may De necessary to operate these 
tubes as much as 20 minutes under steady—state conditions to assure 
st aDle operation. 

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

DATA 
10-63 



OD3A 

CHARACTERISTICS RANGE VALUES 

Values are initial unless otherwise specified 

Note Min. Av. Max. L 

DC Anode Supply Voltage See Note z ~/ 
DC Anode Starting Voltage in: 

Total darkness  — — 225 volts 
Normal ambient l ight 
(5 to 50 footcandles). — — 160 180 volts 

Anode Voltage Drop 
for do cathode current of: 
5 ma.  145 — — volts 
30 ma 145 149 160 volts 
40 ma 145 150 162 volts 

Regulation for dc—cathode—
current range of: 
5 to 30 ma. . 2 — 2 4 volts 
5 to 40 ma.  

Tube Nn i se for do cathode current of 
2 — 4 5.5 volts 

v~ 

40 ma — — — 15 rms my 
DC Leakage Current 
{or do anode- supply voltage 
of 50 volts and anode resistor 

of 3000 ohms  — 10 µa 

Note is Tne minimum value to insure starting throughout useful tube 
l ife must be equal to the do 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 tune l ife. 

OPERATING CONSIDERATIONS 

shown under Type OA3A also apply to the OD3A 

~' 

~~ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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I C21 
GAS-TRIODE 

COLD-CATHODE GLOW-UISCHARfE TYPE 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

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 tGrid tied 
to cathode) 

Peak Positive Grid Breakdown Voltage 

C-C Anode Extinction Voltage 
Grid Current IFor transition of dis-
charge to anode at 100 volts peak) 

Anode Voltage-Drop 
Grid Voltage-Drop 

2-5/8..

2-1/16" 
1-5/16" 

T-g 
Intermed.Sh.Octal s-Pin 
Pin 7 -Grid 
Pin B - No Connection 
• - Gas Tube Type 

Any 

180 min, volts 
f 66 min. volts 
l 80 max. volts 
73 approx. volts 
25 ay. Vamp. 
50 max. VIP• 
73 approx. vo 1 t s 
55 approx. volts 

Maximum Ratings Are Design-Center Values 

MAXIMUM RATINGS 

Peak Cathode Current 
D-C Cathode Current 
T~~pical 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 IPeakl 

D-C Grid Current 

79 BULB 

INTERMEDIATE 
SHELL OCTAL 
6'PIN BASE 

13116 
-' 

MAX. 

15j16 
MAx. - 

100 max. ma. 
25 max, ma. 

125 - 145 volts 
66 max. volts 
40 min. volts 

100 min. volts 
loo Vamp. 

2 ~8

MAx. 

92C-6398 

Dec. 1, 1942 
RGA RADIOTRON DIVISION 
RCw MANUFACTURING COMRANT. RRC. 

TENTATIVE DATA 



IC21 

GAS-TRIODE 

AVERAGE TRANSITION CHARACTERISTIC 
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TYPE IC21 
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AVERAGE ANODE CHARACTERISTIC 
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2D21 
THYRATRON 

GAS TETRO DE, MINIATURE TYPE 

,^ 

^_ 

.<..~ 

GENERAL DATA 

Electrical: 

Neater, for Unipotential Cathode: Nin. Av. Nas. 

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.l to Anode 0  026 µµf 
Input   2.4 µµf 
Output  1.6 µµf 

Ionization Time (Approx.): 
For conditions: do anode volts= 100; grid-No. l 

s au a.re-pulse volts = 50; peak anode amp. 

during conduction = 0.5   0.5 µSec 
Deionization Time (Approx.): 

For conditions: do anode volts = 125; grid-No. l 

volts = -100, grid-No. l resistor Iohmsl = 

1000; do anode amp. = 0. 1   35 µsec 

For conditions: do anode volts = 125; grid-No. l 

v01t5 =-10; grid-NO. I re5i5tOr IOhm5) _ 
1000; do anode amp. = 0. 1   75 µsec 

Maximum Critical Grid Current, with ac anode-

supply volts Irms) = 460, and average anode 

amp. ~ 0. 1 0.5 µamp 

Anode Voltage Drop (Approx  )   8 volts 
Grid-No.l Control Ratio (Approx.) witn grid-No. l 

resistor (megohmsl = 0; grid-No.2 volts = 0 250 

Grid-No.2 Control Ratio (ADP(O%.) with grid-No. l 
resistor (megohmsl = 0; grid-No.2 resistor 
t megohmsl= 0; grid-No. l volts = 0 1000 

° ritnout external sn field. 

Mechanical: 

Mounting Position   AnY 
Maximum Overall Length  2-1/B" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top lexcluding tip). 1-1/2" t 3/32" 
Maximum Diameter  3/4" 
Bul b  T- 5-1/ 2 
Base  Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW  76N 

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

t Indicates a cheng e. 

Pin 5-Grid No.2 
P i n 6 - Anode 
Pin 7 -Grid No.2 

JUNE 15, 1948 TlleE DfDARTMEM 
uo~o carounoN or wmu. ~w~nor, raw atsty 

Para 



2D21 
THYRATRON 

RELAY and GRI[~CONTROLLED RECTIFIER SERVICE 

MaXIIRYaI Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse  1300 max, volts 

GRIC-Nc.2 (SHIELD-GR10) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conductions -10 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conductions -10 max. volts 

CATHODE CURRENT: 
Peak   0.5 max. amp 
Averages   0.1 max. amp 
Surge, for duration of 0.1 sec. max. 10 max. amp 

GRID-No.2 CURRENT: 
Averages   +0.01 max, amp 

GRID-No.l CURRENT: 
Averages   +0.01 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 TEMPERATiiRE RANGE  -75 to *90 °C 

Typical Operating Conditions for Ralay Service: 

RMS Anode Voltage  11? 400 volts 
Grid-No.2 Voltage. C 0 volts 
RMS Grid-No.7. Bias Voltage° 5 - volts 
DC Grid-No.l Bias Voltaye - -6 volts 
Peak Grid-No.l Signal Voltage. 5 6 volts 
Grid-No.l-Circuit Resistance 1.0 1.0 megohm 
Anode-Circuit Resistancr+K   1200 2000 ohms 

Maxisus Circuit values' 

Grid—No.l—Circuit ResiStarn~F  10 max. megohms 

a averaged over eny interval or go zec. max. 

° €100 rox imately 180° out et pnese with the anode voltage. 

~ Sufficient resistance, Inc~ud inq Lne tube load, must De used under any 
conditions of oDe rat lon to Drevent exceeding the current retings. 

-Ʒ Indi[etes a cnang e. 

JUNE 15, 1948 TUBE (7EƷARTMEM 
r~0i0 CO~tOl~T!ON Oe µ[eiC/ wAf[i50N, NFW It tsfT 

DATA 



2D21 

/~ AVERAGE CONTROL CHARACTERISTICS 

"~ 

E{=6.3 VOLTS 
SHIELD-GRID RESISTOR=O OHMS 
CONTROL-GRID RESISTOR=O OHMS. 

MAY 2~ 1944 
D-C ANODE VOLTS 

RCA VICTOR DNISION 
uao conaenna+ a wnaiu w~niww, rtw mn 

0 
N 

92CM— 6531 RI 
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2D21 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 
7 ~ ( I 

TYPE 2D21 
-E f  =6.3 VOLTS 

SHIELD-GR D VOLTS=O 
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200 

00 

~I

0.06 

N 

Q 
o.oa a 

L 
O 
rc

0.02 v 

0 

0 

J 

rc
r 
z 

0.02 ° 
u 
0 

0.04 

-6 -2 -B -A O 
D-C CONTROL-GRID VOLTS 

92CM-6532TI 

AVERAGE GRID Cr+AR ACTER1571C5 
DURING ANODE CONDUCTION 

TYPE 2D2~ j
- E;=6.3 vOLTS  

SHIELD-GR D YOLTS =0 

0-C ANODE MA.=25 

O 
m 

2 

u 

O a 

J 

-2 ~ 
~_ 

R 
f7 

a J 
O 
(C 

Z 

6 u 
U 
D 

-8 -6 -4 -2 0 
D-C CONTROL-GRID VOLTS 

92C M- 65337 

AP I L 1, 1944 
RCA VICTOR DIVISION 

tAD~O COtIOtAiION Of AMEtIU, MAttI50H. NfW 1Et5fY 

9 2CM-653271 
92CM-65337 I 



c~~ 

~~ 
2D2 I 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2D21 SHIELD-GRID 
RANGES SHOWN ARE FOR TWO 
OF GRID RESISTOR - 0.1 MEG. 
MEG. —AND TAKE INTO ACCOUNT 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES 8 SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR AHEATER—
VOLTAGE RANGE OF 5.7 TO 

Range for Range 
_ IO Megohms  ~O.I 

~~ ~~ 

VOLTS=O 
VALUES 

AND 10 
INITIAL 

6.9 VOLTS 

for 
Megohm 
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3C23 
GAS-AND -MERCURY-VAPOR THYRATRON 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage 2  5 t 5% . .ac or do volts 
Current at 2.5 volts, 7   amp 
Minimum heating time prior to 
tube conduction   15 sec 

Direct Interelectrode Capacitance (Approx.):° 
Grid to anode   1.8 µµf. 

Ionization Time (Approx.): 
For conditions: do anode volts = 100, 

peak grid volts = +30, and peak 
anode amperes = 6   3 µsec 

Deionization Time (Approx.): 
For conditions: do anode volts = 120, 
do grid-supply volts = -20, grid re-
sistor lohmsl = 10000, and do 
anode amperes = 1.5   360 µBBC 

For conditions: do anode volts = 120, 
do grid-supply volts= -500, grid re-
sistor lohmsl = 100000, and do 
anode amperes = 1.5   60 µS20 

Anode Voltage Drop (Approx  )   15 volts 

Mechanical: 

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 tuber 
lNeight (Approx.)   3 oz 
Bulb  ST-16 
Cap   Medium (JETEC No.Cl-5) 
Base  Mediurtr-Shell Small 4-Pin 

with Bayonet (JETEC No. A4-10) 
Basing Designation for BOTTOM VIEW   3G 

Pin 1 -Filament 
Pin 2 -No Connec-

tion 

Pin 3 -Grid 

Pin 4 - Filament 

Cap - Anode 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: For suq~ly frequency ub to qoo cfls 

Operating Condensed-Mercury 
Tenperature Range 

-40° to +100°C -40° to +80°C 
PEAK ANODE VOLTAGE: 
Forward   200 max. 1250 max. volts 
Inverse   200 max. 1250 max. volts 

° Without external sni el a, f Indicates a cAang e. 

4-56 TUBE DIVISION 
U[IIO CORtORAT10N OF AMERIG, NAttI50N, NEW XRSRT 

DATA 



3C23 
GAS-AND-MERCURY-VAPOR THYRATRON 

Operating Condensed—Mercury 
Temperature Range 

—40° to +100°C —40° to +BO°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  12C max. 120 max. amp 

GRID CURRENT: 
Averaye~  ~r:,r1 max. +0.01 max. amp ~ 

~ pv erag e0 over one co nnvcti ng perieo. 
' pv P, rag eo over any interval of 5 seco nos maximum, 
j pverag eo over per goo of cr itl contluction. 

6 1/g 
MAX. 

5 1x4, 
} 1x4, 

~4„

~ 2 %16 MAX. 

MEDIUM CAP 
JETEC NQCI-5 

ST 16 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEG N~A4-10 

92CS-6745R2 

i.r` 

4-56 DATA 
TUBE DIVISION 

RA~~C CO¢rORAT10N OF AMF¢ICA. MARRISON. NEW 1ERSEY 



3C23 

~. GAS -AND -MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE IS FOR CONDITIONS WHERE: 
Ef=2.5 VOLTS AC 3570; CIRCUIT RE-
TURNS TO CENTER TAP OF FILAMENT 
TRANSFORMER. THE RANGE INCLUDES 
INITIAL AND LIFE VARIATIONS OF IN-
DIVIDUAL TUBES. GRID RESISTOR=O 
TO 100000 OHMS. CONDENSED-MERCURY 
TEMPERATURE=-40"C TO +BO'C. 

/ ~ ~ ~ 

~~~~ If' CONDUCT-
ING 

~~~~ 
J~/r 

~~i~ /~ I

~~/~~ 
/~/~. 

~TICAL 

~~ Ʒ~ ~/ 1

/y ,~,,/G, , ~ , ~~~, 
~~7 ~~ NON- 

"I~~~~% CONDUCTING 

~~ %~~Ii 

-b 

1200 

1000 

800 ~ 
J 

600 0 
0 Z 

400 
0 

200 

-8 -6 -4 -2 0 
OC GRID-SUPPLY VOLTS 

92C5-670372 

4-56 TUBE DIVISION 
[A010 CO[pRATION OF AME[IU, HA[[ISON, NEW JE[SEY 

CE-670372 





3D22-A 
GAS THYRATRON 

NEGATIVE-CONTROL TETROOE TYPE 

Subersedes Tyfle gD22 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Min. Av. Maz. 
Voltage   5.7 6.~ 6.9 ac or do volts 
Current at 6.3 volts. — 2.6 2.85 amp 

Cathode: 
Minimum heating time prior to 
tube conduction  30 sec 

Maximum outage time without reheating.. 3 sec 
Direct tnterelectrode Capacitances 

Grid No.l to anode`  0.1 µµf 
Grid No.l to cathode, grid No. 2, 

base shell, and heater 8.5 µµf 
Anode to cathode, grid No. 2, 

base shell, and heater   4.6 µµf 
Ionization Time (Approx.): 
For conditions: do anode volts = 100, 
grid—No. l square—pulse volts = +100, 
and peak anode amperes during con—
duction = e   0.5 µsec 

Deionizatign:Time (Approx.): 
For conditions: do anode volts = 125, 

do grid—No. l volts = —200, grid—No. l 

resistor lohmsl = 1000, and do anode 

amperes = 0  8   150 µsec 

For conditions: do anode volts = 125, 

do grid—No.lvolts = —14.8, grid—No. l 

resistor lohmsl = 1000, antl do anode 

amperes = 0  8   400 µsec 

Maximum Critical Grid—No.l Current: 
For conditions: 'ac .anode-supply volts 

= 460 1 rms 1, and average anode amperes 
= 0  8   0.8 µamp 

Anode Voltage Drop (Aoprox.)   10 volts 

Grid-No.l Control Ratio (Approx.): 

For conditions: grid-No. l resistor 
I megohmsl = O to O. I, grid-No.2 r -
sistor (megohmsl = 0, and grid—Noe2 

volts = 0   15G 
Grid—No.2 Control Ratio (Approx.): 
For conditions: grid—No. l res istor 

(megohmsl = 0, grid—No.2 resistor 

l megohmsl = 0 to 0. 1, and grid—No.l 

volts - —3   650 

itnout external shield. 
ith all of ner electrodes and base Snell connected t0 ground. 

JULY 1, 1955 TUBE DIVISION 
RADIO CORIORATION OF AMERIU, MARRISON, NEW JERSEY 
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3D22-A 
GASTHYRATRON 

Mechanical: 

Mounting Position Any 
Maximum Overall Length   4-5/8" 
Maximum Seated Length  4" 
Maximum Diameter   2-3/8" 
Weight (Approx.)   5 oz 
Bul b   T-lE~ 
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.l 

Pin 5 - Grid No:2. 

Pin 6 - Anode 

.,,- Pin 7 - Heater 

AA=PLANE OF EIECTROCEI 

RELAY AND GRID-CDNTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse. 1500 max. volts 

GRIi~No.2 (SHIELD-GRID)~VOLTAGE: - 
Peak, before tube conduction   -100 max. volts 
Average#, during tube conduction -10 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak or DC, before tube conduction -200. max. volts 
Ave rage#, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak.  8 max. amp 
Average#   0.8 max. ampi 
Fault, for duration of 0.1 second max. 30 max. amp 

AVERAGE GRJD-No.2 CURRENT#   +0.1 max. amp 
AVERAGE GRI[}-No.l CURRENT#   +p.05 max. anp 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  • 100 max. volts 

Heater positive with 
respect to cathode 

AMBIENT-TEMPERATURE RANGE 
25 max. volts 

-75 to +90 °C 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   2 n,ax. megohms 

#' Av erage0 over any interval of 30 seconds maxi muln. 

JULY 1, 1955 
TUBE DIVISION 

RA010 CORRORARION OE AMERICA, MARRISON. NfW IF RSEY 

DATA 1 



3D22-A 
GAS THYRATRON 

SPECIAL PERFORMANCE TESTS 
Xade in conformance with indicated sections of 

XIL—E—iB Specifications dated a Nay 2gga 
4.9.19.2 (F-66) High-Frequency Vibration: 

The tube is rigidly mounted on a table vibrating with simple 
harmonic motion at a frequency of 50 t 2 cps with a fixed 
amplitude of 0.040" t 0.0025" (total excursion is double 
the amplitude). Maximum acceleration is lOg. No voltage 
is applied during vibration. Tube is vibrated for 10 
minutes in such manner that table motion is along shortest 
line between anode and cathode. This test will not cause 
tube to be inoperative. 

4. 10. 19 (F-6q) Thyratron Nigh-Voltage Operation: 
Nin. Xax. 

Grid—Xo.i Supply Voltage (i)   —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 rms, anode supply voltage of 500 volts 
rms, grid No.2 tied to cathode, load resistance of 2000 
ohms, and grid-No.l circuit-resistance of 2 megohrns. Tube 
conduction is indicated by an oscilloscope connected between 
anode and cathode and ceases when the grid-No.l supply 
voltage is increased negatively within indicated range. 

Grid-No.i Sapply Voltage (a1   —4.4 —9.2 volts 

This test is made as for Grid-No.l Supply Voltage (1), ex-
cept that the taps are made in direction from anode to 
cathdde. 

Voltage Difference   - 1 volt 

The difference between thevalue of grid-No.l supply voltage 
in the first and second grid-No.1 supply voltage tests wily 
not exceed the specified value. 

OPERATING CONSIDERATIONS 

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. 

JULY 1, 1955 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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3D22-A 

GRID—CONTROLLED RECTIFIER CIRCUITS 

DC Voltage Control 
PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. I HALF —WAVE SINGLE—PHASE 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.2 FULL—WAVE SINGLE—PHASE 
PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 

.~ 

FIG.3 SERIES SINGLE-PHASE 

AC Voltage Control 

PHASE SHIFTER 

SINGIE-
PHASE 
SUPPLY 

FIG.4 FULL-WAVE SINGLE-PHASE 

NOTES 92CL-8596 
T=PEAKING TRANSFORMER 
IN FIG. 3, THE RECTIFIER TUBES MAY BE 
3 D22-A's USED AS DIODES. THE 3022-A 
IS USED AS A DIODE BY CONNECTING 
GRIDS N"2 AND N^1 TO CATHODE (PIN 3~ 

Devices anc arrangements mown or oesc riDeo nE rein may 
uce patents of RCA or others. Information cant aineci 
hei eln i5 furnish eo without responsiDil ity by RCA far 
ILS IJSe an(1 WlthO ut prEjUU ICE 20 RC A'S patent right 5. 

JULY 1, 1955 
TUBE DIV190N 

DATA 2 
RADIO CORroRAT10N Of AMERICA, MARRISON, NEW Jf RSEY 



3D22-A 
GRID - CONTROLLED RECTIFIER CIRCUITS 
Numerical Relationships Among Electrical Quantities 

E = Trans. Sec. Voltage (RMS) Iav = Average DC Output Current 

Eav = Average DC Output VO1 Cage Ib = Average Anode Current 

E bm{ = Peak FD rward Anode Voltage I p = Anode Current (RMS) 

Ebmi = Peak Inverse Anode Voltage I pm = Peak Anotle Current 

Em = Peak DC OuLp u2 Vol[age Pac = LOad volt-Amperes 

E r = Major Ripple Voltege (RMS) Pal Line Volt-Amperes 

r = Supply Frequency Pap = Trans. Pri. Volt-Amperes 

t r = Major Ripple Frequency Pas = Trans. Sec. Volt-Amperes 

Pdc = DC Power-(Eav x lavl 

Note: Conditions assumed involve sine-wave su>}gly; zero 
voltage drob in tubes; no losses in transformer and cir-
cuit; no back emf in the load circuit; and no flhase-back. 

RATIO Fig. l Fig.2 Fig.3 Fig.4 

Voltage Ratios 

E/Eav 2.22 I. I I I . I I -

Ebmi/E 1.41 2.63 1.41 1.41 

Ebmi/Eav 3. 14 3.14 1.57 -

Em/Eav 3. 14 1.57 1.57 -

Er/Eav I. I I 0.472 0.472 -

Ebmf/E: 

Resistive Load 1.41 1.41 1.41 1.41 

Inductive Load 1.41 2.83 J.41 1.41 

Freguency Ratio 

fr/f I 2 2 - 

Current Ratios 

I p/l av 1.57 0.785 0.785 -

Ib/Iav I 0.5 D.5 -

Resistive Load 

I pm/Iav 3. 14 1.57 1.57 -

Ipm/Ib 3.14 3.14 3. 14 3. 14 

Induc hive Load 

Ipm/Iav -- 
I

L. 

Power Ratioa 

Pac/IbEbmf -- - - 1.57 

Resistive Load 

Pas/Pdc 3.49 1.74 1.24 - 

Pap/Pdc 2.69 1.23 1.24 -

PaI /Pdc 2.69- 1.23 1.24 - 

•: See next page. 

J U LY 1, 1955 TUB DIVISION 
RADIO COI W/ATION Of AMERICA, MARRISON, NEW If RSEY 
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3D22-A 
GAS THYRATRON 

RATIO Flg. l Fig.2 Fig.3 Fig.4 

Power Ratios (Cont~d) 

Inductive Load 

Pas/Pdc 

PaP/Pdc

Pal/Pdc 

— 

-~- 

-- 

1.57 

I. I I 

1. 1 1 

I. I I 

I.I I 

I. I I 

~-

- 

- 

• The use of a large filter
in Fig.u. 

-input choke is assumed ezc eot for the circuit 

CIRCUIT 
Single-Phase 

NAX. 
TRANS. 
SEC. 
VOLTS 
(RNS) 
E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav

NAX. 
OC

OUTPUT 
AMPERES 

lav 

MAX. 
DC 

OUTPUT 
NATTS 

TO FILTER 
Pdc 

MAX. 
AC 

OUTPUT 
YOLT-

AMPERES 

Pac 

F ig.l 
Nalf-Nave 460 205 0.8 165 -

Fig.2 
Full-Nave: 

Resistive Load 

Inductive Load 

460 

230 

410 

205 

1.6 
i.6 

660 

330 

-

- 

Fiq.3 
Series 960 410 1.6 660 - 

Fi g.V 
Full-Nave 460 - - - 800 

2 I/16 MAX. 

T16 BULB 

2 3/B MAX.—+{ 

MEDIUM-METAL- 

4" 
MAX. 

4 

MAX. 
S/B 

SHELL GIANT 
7-PIN BAYONET 

BASE 
JETEC Nst A7-17 

92CM-6569R2 ' f 

`i 

~r~ 

`/ 

JULY 1, 1955 
TUBE DIVISION 

RADIO CpRN)U110N OF AMERICA, NAR RISON, NEW IE RSEV 
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3 D22-A 
GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-NCI VOLTAGE 

I I I I I I I I I 
GRID NR245HIELD)CONNECTED TO CATHODE. 
RANGES SHOWN ARE FOR 7W0 VALUES OF 
GRID-N'I RESISTOR, OI MEG. AND 2 MEG.,AND 
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+90'C. 

Range or /Range for 
2 Megohms~  ✓  0.1 Meqohm

~` 

_ NON-
CONDUCTING 

500 

J 
O 

200 

D 
O 
2 

100 Q 
U 
Q 

- 0 - 8 - 6 - 4 - 2 
DC GRID-Nsl SUPPLY VOLTS 

92CM-648373 

JULY 1, 1955 TUBE DIVISION 
RADIO CORRORATION Of AMERICA, NARRISON. NEW JERSEY 

CE-~~83T3 



3D22 -A 
AVERAGE CONTROL CHARACTERISTICS 

T  Ep=6.3 VOLTS 

  GRID-Ns2 RESISTOR = 0 OHMS 

—' GRID-Nsl RESISTOR = 0 OHMS 

 ~~~ 
BBB~BBBBB~.B~..~w ~.B~.BIÅ~~8~11■ 

GP~D~Ni~.wiii=iigi iiTii~ilTii{i~ 

■ .~. ■ l■ 

■~■ ~~i=iiiiiii=isi~  ii 
~■~ii~i~ii~iii _ :~_~'i 
~~:~aa: "  ~-=-~~.~.. ~5 ~  _ ii . ~. 
 _ ~.-- _ _.  ~, -  .. 

0 
N 

0 
N 
f 

O 

a Z 
~2 

U 
u 
0 

JAN.22~ 1947 
DC ANODE VOLTS 

TUBE DIVISION 
uew coerourw~ a ,~wEnu. w.uisa+, ww iestr 

92CM-E631 



~ 3D22-A 

... 

_~ 

~~ 

~, 

CHARACTERISTIC CURVES 

AVERAGE GRID-Nsl 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

Ef =6.3 VOLTS 
- GRID Ns2 (SMIELD)CON-
NECTED TO CATHODE 

_ GRID-NSI RES15TOR(OHMS)=0 
u=CONDUCTION STARTS 

400 

DC ANODE VOLTS=60p 

~\S

1 
200

+DOB 

wt 
+.004 W 

C 
W 
6 
f 

O ~ 

O 
f 

.004 Z 

0 
a 
U 

OOB O 

.012 

- B - 2 -B -4 0 
DC ORID-Nsl SUPPLY VOLTS 

92CS-6BBSTi 

AVERAGE GRID- N>:I 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

Ef=6.3~VOLTS ~ I
- GRID Ns2 (SHIELD) CON-
NECTED T CATHODE 
GRtD-Ns2 RESISTOR(ONM~1=0 _ 
GRID-Nsl RESISTOR (OM MS)=0 

00
DC ANODE MA.= 2

~__ 35~ 

S00 

BOO 

750 

-10 -B -6 -4 -2 0 ~2 
OC GRID-Nsl SUPPLY VOLTS 

92C$-68307 

DSO 

~40w 
a 

X30 n 
I 

.20 ~ 
_J

X10 2

O 2 

0 
-IOC 

V 
200 

30 

40 

JULY 1, 1955 nwE dv6ioN 
uolo co~HxAnoN or •Neuu. IunuoN. Ncw iEner 

CE-686571 
-68307 





Electrical: 

' I~ 

105 
THYRATRON 
MERCURY-VAPOR TETRODE 

DATA 

Heater,for Unipotential Cathode: 

Continuous 
Service 

Intermittent 
Service 

Voltage*  5.0 5.0 5.5 5.0 volts 
Current 1U.0 i0.0 11.0 10.0 amp 

Direct Interelectrode Capacitance: 
Grid-No.l to Anode (Approx.) 0.3 0.3 0.3 0.3 p}Rf 

Peak Voltage Drop (Approx.). 16 16 16 16 volts 
Approx. Control Characteristics: 
Anode Voltage 100 1000 100 lOW volts 
Grid-No.2 Voltage 0 0 0 0 volts 
Grid-No.l Voltage +1 -9 +i -9 volts 

Ionisation Time (Approx.). 10 10 10 10 Nsec. 
Deionization Tiuie (Approx.). 1000 lOW 100'J 1000 psec. 

Mechanical:

Mounting Position  Varticai, Rase Down 
Overall Length   11" t 1/!." 
Seated Length  i0-1/4" t 1/4" 
Greatest Radius  2-13/16" 
Bulb   ST-30 
Caps   No. 3917 
Base   Super-Jumbo 4-Pin,Tsith Bayonet 

Maximum RatinKs, Absolute Values: 
Continuous Intermittent 
Service Service 

PEAK FORWARD ANODE YOLT. 2500 750 10000 mex.volts 
PEAK INVERSE ANODE VOLT. 2500 750 10000 max.volts 
GRID-No.l (CONT.GRID) VOLT.: 

Before Conduction. -1000 -1000 -1000 max.volts 
During Conduction. -10 -10 -10 max.volts 

GRID-No.2 (BREED GRID) VOLT.: 
Before Conduction. -500 -500 -500 max.volts 
During Conduction. -10 -10 -10 max.volLs 

ItiSTANTANE0U5 ANODE CUR.: 
Below 25 Cycles. 12.g 5.0 8.0 mAx.amp 
25 Cyclee and Righer 40 77 16 max.amp 

AVERAGE ANODE CURRENT. 6.4 2.5 4.0 ~•smP 
SURGE ANODE CUR., for 

0.1 sec,; max. 400 400 160 max.emp 
INSTP.NTANDOUS GRID-No.l CUR. 1.0 1.0 1.0 max.amp 
AVERAGE GgID-No.l CUR. 0.25 0.25 U.25 max.amp 
INSTANTANEOUS GRID-No.2 CUR. 2.0 2.0 2.0 max.amp 
AVERAGE GRID-No.2 CUR. 0.5 0.5 0.5 max.emp 
TIME OF AVERAGING CURRENT 15 5 15 max.sec 
COND.-MERCURY TEMP. AANGE~ 40-SU 30-y5 25-50 °C 

# Yust be applied 5 minutes before anode voltage is applied. 
• Recommended condensed-mercury temperature = QOoC. 

MAY 1, 1946 iVms DIVtS10N TENTATIVE DATA 
[ADIO CORfOGT10N OE NAFRIU, NNIRISON, NEW JERSEY 



CATHODE 
8 HEATER 
TERMINAL 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

CONDENSED H~ TEMPERATURE 40~C 
SHIELD-GRID VOLTAGE 2ER0 

1000 

8~ 

so 

4Q 

r

.r. 
105 

THYRATRON 

CONTROLLIN 
MERCURY 
TEMPERATUR 

d 

HEATER 
TERMINAL 

sI " DIA. 
3 16 MAx. 

~ 111 

~ 45` 

~,~ 

.

.~~~_ 
~~ CATHODE GRIDS 

SHIELD-GRID 8 ANODE {iETURN 
TERMINAL TERMINAL 9205-6699 

ANODE 
TERMINAL 

GAP N~ 3917 
GONTROL-
GRID 
TERMINAL 

MAX. 

7434 

LARGE METAL-
SHELL SVPER-
JUMBO 4-PIN 
BASE 

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 gSCHARGE HJ VOLTS 9205-6702 

MAY 1, 194& TUBE DIVKION 
lADIO COlFOGTIpE OF AMElIG, NAlEISON, NEW JEISEI 

CE-6699 702 



I ~I I 

62 7 
THYRATRON 
MERCURY-VAPOR TRIODE 

DATA 
Electrical; 

Filament: 
Voltage#   2.5 
Current  6.0 

Direct Interelectrode Capacitance; 
Anode to Grid (Approx.) 2.5 

Peak Voltage Drop. 12 
Control Characteristic Negative 
Ionization Time (Approx.) 10 
Deionization Time (ppprox.) 1000 

Mechanical; 

volts 
  amp 

  F4+f 
volts 

µseconds 
µseconds 

Mounting position  Verticals Base Down 
Overall Length   6-3/S" f 1/4" 
Seated Length  6" t 1/4" 
Maximum Diameter   2-1/16" 
Bulb   5-19 
Cap  Medium Metal 
Base   Small Shell Super--Jumbo 4-Pin 

Maximum Ratingat Absolute Values: 
For frequencies up to 150 cycles 

PEAR FORWARD ANODE VOLTAGE  
PEAK INVERSE ANODE VOLTAGE  
PEAK GRID VOLT. (Before Conduction).  
PEAK ANODE CURRENT  
AVERAGE ANODE CURRENT+ 
SURGE ANODE CURRENT for 0.1 sec. max. 
GRID CURRENTS Before Conduction (Grid Neg.) 
PEAK GRID CURRENT 
AVERAGE GRID CURRENT  
COND.-MERCURY TF9IPERATURE RANGE • . 

1250 max. volts 
2500 max. volts 
-500 max. volts 
2.5 max. amp 
0.64 max. amp 

25 max. amp 
4 max. t~P 

0.25 max. amp 
0.06 max. amp 
25-70 °C 

# Filament voltage must be applied at least 10 seconds 
before start of tube conduction. 

t~ Averaged over any 30-second interval. 

• Recommended Condensed-Mercury Temperature 40 to 45oC. 

MAY 1, 1946 TU~DIVISION TENTATIVE DATA 
tADlO COMOtATION OF AMFtIG. HAttI50N, NEW lE tSEY 



~~Ʒ 

62 7 

THYRATRON 

MEDIUM 
CAP 

SMALL SHELL 
SUPER-JUMBO 
4 -PIN BASE 

FILAMENT 

GRID ~I a• NO CONNECTION 

92C5-873? 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

I I I 

TYPE 627 
—E f=2.SVOLTS 

i 
~i 

u 
z 

f J . 

U~ 

~ 

j 

~ ~ - 2 
U. O 

NON-CONDUCTING 

-24 - 6 -8 O +8 
DC GRID VOLT$ 

1440 

1280 

IZzoQ 
a 

960 " 

J 
800 

w 
640 

Z 
Q 

480 U 
Q 

320 

160 

92C5-6738 

~~ 

~r 

~-

MAY 1, 1946 TUBE DIVISION 
tAD10 fAR10RAT10N OF A,4EtICA, NARRISON, NEW IERSET 
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632-B 6~~~8 

MERCURY-VAPOR THYRATRON 
NEGATIVE—CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   5~  ac or do volts 
Current   5   amp 

Cathode: 
I Minimum heating time prior to 

tube conduction   5 minutes 
Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to anode 0  04 µµf 
Grid No.2 to anode  3 ~f 

Ionization Time (Approx.)   10 µsec 
Deionization Time (Approx..)   1000 µsec 
Maximum Critical Grid—No.l Current  2. µamp 
Anode Voltage Drop (Approx  )   12 volts 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length  8-5/16" 
Seated Length   7-1/2" t 1/4" 
Maximum Radius (Including side cap)   1-3/4" 
Weight (Approx  )
Bulb 

9 oz 
T-18 

Top Cap   Skirted Medium (JETEC No.C1-29) 
Side Cap  Saddle Medium 
Base Skirted—Medium-Shell Srnal1 4—Pin 

with Bayonet (JETEC No.A4-71) 
Basing Designation for BOTTOM VIEW  4CD 

Pin 1 —Heater 
Pin 2 —Cathode, 

Circuit 
Returns 

Pin 3 -Grid No.2 

Pin 4 —Heater, 
Cathode 

Top Cap —Anode 
Side Cap —Grid No.l 

Temperature Control: 

Keating--When the ambient temperature is so low that the 
normal rise ofcondensed—mercury temperature above 
the ambient temperature wi l l not bring the con—
densed—mercury temperature up to the minimum value 
of the operating range specified under Maximum 
Ratings, some form of heat—conserving enclosure 
or auxi l iary heater wi l l be required. 

Cooling--When the operating conditions are such that the 
maximum value of the operating condensed—mercury 
temperature is exceeded, provision should be made 
for forced—air cool ing sufficient to prevent ex—
ceeding the maximum value. 

~ Under operating conditions where the average anotle current does not 
exceed 0.5 ampere, the heater voltage may De increased to 5.5 volts. 

B—~ TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. NARRI$ON. NEW JERSEY 



632-8 
MERCURY-VAPORTHYRATRON 

IGNITOR-FIRING AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

For anode-suyply frequency of 6o cfls 

Operating Condensed-Ibrcury 

Temperature Range 

40° to BOoC~ 

PEAK ANODE VOLTAGE: 
Forward.  1500 max. volts 
Inverse. 1500 max. volts 

GRID-No.2 (SHIELD-GRiD)~VOLTAGE~ 
Peak, before tube conduction   -300 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -1000 max. volts 

CATHODE CURRENT: 
Peak   30 max. amp 
Average#   2.5 max. amp 
Fault, for duration of 0.1 
second max.   150 max. amp 

AVERAGE GRID-No.2 CURRENT#   +0.25 max. amp 
AVERAGE GRID-No.1 CURRENT#   +0.25 max. amp 

~ Recommended temperature range of condensed mercury is U5° to 50°C. 

# Averaged over any interval of 30 seconds maximum. 

SKIRTED MEDIUM CAP 
JETEC N'CI-29-

20NE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

0E MEASURED—~ 

~—

SKIRTED-MEDIUM-SHELL 
SMALL 4-PIN BASE 

WITH BAYONET 
JETEC ~J~A4-71 

`Z5~16 MAX;+ 

134.. 

MAX. 
85/ 16 
MAX. 

SADDLE 
MEDIUM 
CAP 

1 3/g 

8-56 
TUBE DIVISION 

RADIO CORPORAiiON OF AMERiU. NARPISON. NEW IF RSFv 

TENTATIVE DATA 



632-8 s~~~B 

MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGES 
OF CRITICAL GRID—N'I VOLTAGE 

Ef=S VOLTS 
GRID-Ns2 (SHIELD) VOLTS=O 
RANGE SHOWN TAKES INTO AC-

000NT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GRID RESISTOR = 0 OHMS 
CONDENSED-MERCURY TEMP-
ERATURE=40•7080•C 

~RIT-~ 
GAL CON-

DUCTING 

NON-CONDUCTING 

600 

400 

1200E 
J 

IOOOOj 
W 

BOO C 
Z 

600 ~ 

400 W 
a 

200 

-50 -40 -30 -20 - 0 0 ~ 0 •20 
DC GRID-Nsl SUPPLY VOLTS 

92C5-9008T 

Ef=S VOLTS 
GRID-Ns2 (SHIELD) VOLTS=10 
RANGE SHOWN TAKES INTO AC-

000NT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GRID RESISTOR=O OHMS 
CONDENSED-MERCURY TEMPER-
ATURE RANGE=40^7080•C 

CONDUCT-. 
CRITICAL IA'IG 

NON-
CONDUCTING 

600 

400 

200 ~ 
J 

000 ~ 

00 ~ 
2 

600 Y 

400 w 
a 

zoo 

-SO -40 -30 -20 - O 0 ~ 0 ~2 
DC GRID-Nsl SUPPLY VOLTS 

92C5-90077 

8-56 TUBE DIVISION 
RAI110 fOAPORATION OF AME RIBA HARRi50N NEW JERSEY 

CE-90087 
—90077 





6 72 -A 
THYRATRON 

MERCURY—VAPOR TETRODE 

Supersedes fype 692 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5   ac or do volts 
Current  5   amp 

Cathode: 
Min. Heating Time, Drior to tube conduction, 5 minutes 

Direct Interelectrode Capacitances: 
Grid No.l to Anode   0.04 µµf 
Grid No.2 to Anode   3 µµf 

Ionization Time (Approx  )   10 µsec 
Deionization Time (Approx  )   1000 µsec 
Maximum Critical Grid Current  2 µamp 
Anode Voltage Drop (Approx.)   12 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-7/8" t 1/4" 
Seated Length  7-1/8" t 1/4" 
Maximum Diameter   2-5/16" 
Bulb   T-18 
Cap  Skirted Medium 
Base 

Basing Designation for BOTTOM VIEW 4CE 

Pin 1 -Grid No.l 
Pin 2 -Heater, 

Cathode 

Large-Shell Super-Jumbo 4-Pin, Bayonet 

Pin 3 -Heater 
Pin 4 -Grid No.2 
Cap - Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

/or frequencies uy to 150 cycles 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  2500 max. volts 
Inverse  2500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode conductior. -j00 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -1000 max. volts 

CATHOCE CURRENT: 
Peak  40 max. amp 
Average   3.2 max. amp 
Surge, for duration of 0.1 sec. max. 150 max. amp 

~ See next page. 

(coot inuetl on next Dage) 

JUNE 1, 1948 TUBE DEPARTMENT TENTATIVE DATA 
R ApiO CORvoRAiiOH OF AME RIU, MARRiSON, uFW IE R SEv 



672-A 
THYRATRON 

GRID-No.2 CURRENT: 
Peak   1 rnax. amp 
Average   0.25 max. amp 

GRID-No.l CURRENT: 
Peak   1 max. amp 
Average   0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE   40 to BO °C 

~ Averaged over any interval or 35 sec. max. 

• Recommended conden seQ—mercury temperature is Det ween a5° and 50°t. 

SKIRTED 
MEDIUM CAP 
N" 39002 — 

ANODE ~ 
TERMINAL 

2S/16~ 
MAX. 

T16 BULB 7 /B 

t /qw

LAR-E-SHELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 

BOTTOM VIEW OF BASE 

7 7/8

92C5-6735R1 

SEPT. 30, 1948 
TUBE DEPARTMENT 

RAD10 CORRORATION Oi AMERICA, wAe atsOv u_w iE i SEY 

CE-6735R1 



672-A 

THYRATRON 

i 

/~ 

A^ 

11 

~\ 

Ot\ 

OPERATIONAL RANGES 
OF CRITICAL GRID-NCI VOLTAGE 

TYPE 672-A 
_Eq=5.0 VOLTS 
GR D-N!2(SHIEID)VOLTS=O 

  RITICAL 

NON-
CONDUCTING 

CONDUCTING 

1 ~~ 

2500 

Q 
2000 a 

ut 
r 

0 Isoo > 
W 
0 
0 
z 

l000 ~ 

500 

-40 -20 0 ǅ20 
DC GRID-N>sl VOLTS 

92CM-673471 

TYPE 672-A 
E p = S.0 VOLTS 

' GRID-N42 (SHIELD) VOLTS =10 

',  I ONDUCTING 

2500 

Y 
Q 

2000 
n 

I-
J 

ISOO ~ 
w 
O 
O 
Z 

1000 
U 
Q 

NON-
CONDUCTING 

s00 

-40 
OC GRID-NsI VOOLTS 

X20 

92CM-69297 

SEPT. 30, 1948 TUBE DEPARTMENT CE-67}471-69297 
tADiO COttOtAT10N Of AMEtICA, NMEISON, NEW 1Et5ET 





676 
THYRATRON 
MERCURY-VAPOR TRIODE 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  $   volts 
Current   10   amp 

Direct Interelectrode Capacitance: 
Grid to Anode (Approx.) 5   µµf 

Peak Voltage Drop 12   volts 
Control Characteristic. Negative 
Ionization Time (Approx,) 10   µseconds 
Deionization Time (Approx.) 1000   µseconds 

Mechanical: 

DATA 

Mounting Position   Verticr.l, Base Down 
Overall Length  11-1/4" t 1/2^ 
Maximum Diameter  3-13/x" 
Bulb  ST-30 
Cap   No.3985 
Base  Large Shell Super~umbo 4-Pin 

Yazina Ratings, Absolute Values; 

For frequencies up to 150 cycles 
Aelder-
Control 
Service

PEAK FORyARD ANODE VOLTAGE 
PEAK INVEPSE ANODE VOL?AGE 
PEAK GRID VOLTAGE: 

Before Conduction . 
PEAK ANODE CURRENT 
AVERAGE ANODE CURRENT • 
SURGE ANODE CURRENT for 

0.1 sec, max. 
GRIll CURRENT : Before con-

duction (Grid Negative) 
PEAK GRID CURRENT  
AVERAGE GRID CURRENT. . 
TIME OF AV~aGING CURRENTS• 
COND.-uFpCURY TEMP. RANGE•

Continues s 
Service 
2500 max• 750 max. volts 
2500 max• 750 max. volts 

-500 max. -500 max. volts 
40 max. 77 max. amp 
6.4 max. 2.5 max. amp 

200 max. 200 max. amp 

5 max • 5 max • !tamp 
1 max. 1 max. amp 

0.25 max. 0.25 max. amp 
15 max. 5 max. sec 
40 - 30 40 - 90 oC 

• Heater voltage must be applied for at least 5 minutes be_ 
fore anode voltage is applied. 

P.ecommended condensed-mercury temperature range, 45 - 55°C. 

MAY 1, 1946 7~ pryggN rE"lT AT!V= DATA 
uoio coerouna" of nwEou, aueisar+, rtes ann 
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676 
THYRATRON 

ANODE —i 
TERMINAL 

LARGE SHELL 
SUPER-JUMBO 
4 -PIN BASE 

NO CONNlCTION 

92C5-6733 

HEATER 

CAP N" 
3995 

GRID 

CATHODE 
NEATER 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

2500 
TYPE 676 
Ef- 5.0 VOLTS 

CRITI 

'~' 

C
O
N
D
U
C
T
I
N
G
 

,~ 

~~ 

~~ 

NON- , 
,~` CONDUCTING 

~I 

2000 

1500 
N 
J 

O 1000 O

Q 

Q 

500 

-20 -b 0 +5 

DC GRID VOLTS 92C5-6732 

MAY 1, 1946 7111E OMSgN 
uoa coerourron a weau. N,VtNON. New xeser 

CE-6733--6732 
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67 7 

THYRATRON 
MERCURY—VAPOR TRIODE 

Electrical: 

Heater, for Unipotentiel Cathode; 
Voltage*  5   volts 
Current   10   amp 

Direct Interelectrode Capacitance; 
Grid to Anode (Approx.) 5   µµf 

Peak Vol+,age Drop   12   volts 
Control Characteristic. Negative 
Ionization Time (Approx.) 10   µseconds 
Deionization Time (Approx.) 1000  'µseconds 

yschanlcal; 

DATA 

Mounting position   Verticals Base Down 
Overall Length  11-1/!,^ ± 1/2^ 
yaximum Diameter  3-13/lb" 
Bulb  ST-30 
Cap   xo.3985 
Base  Large Shell Super~Tumbo 4rPin 

Ys:1,us Ratings, Absolute Values: 

For frequencies up to 150 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 CUFRENT  15 max. amp 
AVERAGE ANODE CURRENT+   4 ~• a®P 
SURGE ANODE CUARF27T for 0.1 sec., max. Ib max. amp 
GRID CURF~IT: Before Conduction (Grid Neg.) 5 max. µamp 
PEAK GRID CURRENT   1 max. emp 
AVERAGE GRID CURRENTS   0.25 max• amp 
COND.-yERCURY TEMPERATURE AANGE~ 30 - 50 °C 

~ Heater voltage must ba applied for at least 5 minutes be-
fore anode voltage is applied. 

~ Averaged over any 15-second interval. 

~ Recommended condeneea~ercury temp. range, 35 - 45oC. 

MAY 1, 1946 itleE pry~~ TENTATIVE DATA 
uoio coerot~no" or wttt~G. wutaor~, ̂ ew xetr 
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THYRATRON 

ANODE --Ʒ 
TERMINAL 

LARGE SHELL 
SUPER-JUMBO 
4-PIN BASE ~~ 

NO CONNECTION 

CAP N~ 
3985 

~~ 

0~ 

GRID 

CATHODE 
HEATER ~~ CHEATER 9265-8731 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

10000 
TYPE 677 
E f = 5.0 VOLTS 

CONDUCTING 

J 
Q 
v 

i  F 
K 
U 

NON-CONDUCTING 

8000 

r 
a 
W 
a 

8000 rn 
H 
J 
O 

W 

4000 Z 
Q 
U 
Q 

2000 

-60 -30 0 r15 
DC GRID VOLTS 92C5-6730 

TUBE OMSICtN 
unto cwroe~noN w ~uu, wunsON, wcw ~nEr 

CE-6731-6730 



710/6011 
Gas and Mercury-Vapor Thyratron 

... 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage (AC or DC) between pins 
1 and 4  2.5 volts 

Current at 2.5 volts   9 t 2 amp 
Minimum heating time prior to 
tube conduction  20 sec 

Direct Interelectrode Capacitances (Approx.):' 
Grid to anode  2 µµt 
Grid to cathode  12 µµf 

Ionization Time (Approx  )   10 µsec 
-^""1 

Deionization Time (Approx  )   1000 µsec 
Peak Tube Voltage Drop at anode 
amperes = 8  10 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   6-1/4" 
Maximum Diameter   1-5/8" 
Weight (Approx.)   4 oz 
Bulb   T13 
Cap  Medium (JEDEC No.Cl-5) 
Socket  Small 4-Contact 
Base   Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No. A4-10) 
Basing Designation for BOTTOM VIEW  4CF 

Pin 1-Filament 
Pin 2 -Filament 

~""\ Tap, Cir-
cuit Returns 

!1 

Pin 3.~Grid 
Pin 4 -Filament 

Cap -Anode 

Thermal 
Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury to Equi-

l ibrium Above Ambient Temperature (Approx.): 
No load  25 °C 
Full load  30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Mini~aun~ Ratings, Absolute-Naxiaum VaCues: 

~~ For anode-suy~ly frequency of bo cgs 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

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

DATA 
5-62 



710/6011 
PEAK NEGATIVE GRID VOLTAGE: 

Before tube conduction  500 max. volts 
During tube conduction  10 max. volts 

CATHODE CURRENT: 
Peak  30 max. amp 
Averageb  2.5 max. amp 
Fault 250 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating°  -40 to +g0 °C 

a Mithout external Shield. 
b Averaged over any interval of 5 seconds maximum. ~'~ 

o For longest life, the operating condensed—mercury temperature range after 
warm—up shoul$ De kept between +YOo and +e0o C which corresponds approxi—
mately to +10 to +50o C ambient. 

~~' 

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



714/7021 
Gas and Mercury-Vapor Thyratron 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage (AC or DC) 2  5 volts 
Current at 2.5 volts 5  0 t 0.5 amp 
Minimum heating time prior to 
tube conduction   5 sec 

Direct Interelectrode Capacitance (Approx.):b 
Grid to anode   2 µµf 

Ionization Time (Approx.)   10 µsec 
Deionization Time (Approx.)   1000 µsec 
Maximum Critical Grid Current   5 µa 

~1 Peak Tube Voltage Drop at anode 
amperes = 3   15 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  6-1/B" 
Maximum Diameter  2-1/16" 
Weight (Approx  )  3 oz 
Bulb ST16 
Cap  Medium (JEDEC No.Cl-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 

Pin 3 -Grid 
Pin 4 -Filament 

Cap -Anode 

Thermal: 

Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury to Equi-

l ibrium Above Ambient Temperature (Approx.) 15 °C 

GRID-CONTROLLED-RECTIFIER SERVICEa 

Maximum and Minimum Ratings, Absolute-Naximum Values: 

For anode-suggly frequency of bo cps 

PEAK ANODE VOLTAGE: 
Forward   1250 max. volts 
Inverse 1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before "tube conduction  500 max. volts 
During tube conduction  10 max. volts 

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

DATA 
5-62 



714/7021 
ANODE CURRENT: 
Peak  3 max. amp 
Average°  1 max. amp 
Fault 50 max. amp ~ 

CONDENSED~fERCURY TEMPERATURE 
RANGE (Operating~d  ~0 to +SO °C 

a with circuit returns to filament-transformer center-tap. 
L Mithout external shield. 

~ nve rag ed over any interval of 5 seconds maximum. 
d For longest l ife, the oDe rat ing condensed-mercury temperature range after 

warm-up snould De keyt Det ween +40o and +BOo C which corresponds approxi-
mately to +10o to +500 C ambient. ~~ 

`/ 

~`+€ 

~/ 

`r/ 

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



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 t 0.8 amp 
Minimum heating time prior to 

tube conduction   15 sec 
Direct Interelectrode Capacitance (Approx.):b 
Grid to anode   3 I~µf 

Ionization Time (Approx.)   10 µsec 
Deionization Time (Approx.)   1000 µsec 
Maximum Critical Grid Current   10 µa 

^"1 Peak Tube Voltage Drop at anode 
amperes = 5   8 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  4-3i8" 
Diameter 1  438" to 1.562" 
Weight (Approx  )  3 oz 
Bulb  T12 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet (JfDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 4D 

'~ 

Pin 1 -Filament 
Pin 2 -Anode 

Pin 3 -Grid 
Pin 4 -Filament 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to Equi-

l ibrium Above Ambient Temperature (Approx.) 30 oC 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For anode-suyyly frequency o} 6o cys 

PEAK ANODE VOLTAGE: 
Forward  1250 max. volts 
Inverse  1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   500 max. volts 
During tube conduction   10 max. volts 

r; ~. Ʒ RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
5—tit 



716/6855 
CATHODE CURRENT: 

Peak  8 max. amp 
Average°  1 max. amp 
Fault   80 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating)d  -40 to +80 oC 

a With circuit returns to filament-transformer center-tap. 
b Without external Shield. 

~ Averaged over any interval of 5 seconds maximum. 
d For longest life, the operating condensed-me rc u ry ,tempe rature range after ` , 
warm-up should be kept between +40o and +80o C which corresponds approxi- v 
mately to +SOo to +50o C amD ient. 

V 

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



760/6858 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 
Electrical:$ 
Fi lament, Coated: 

Voltage (AC or DC) 
Current at 2.5 volts 
Minimum heating time prior to 

tube conduction  
Direct Interelectrode Capacitance (Approx. ):b 

Grid to anode   4 µµf 
Ionization Time (Approx.)   10 µsec 
Deionization Time (Approx.)   1000 µsec 
Maximum Critical Grid Current   10 µa 
Peak Tube Voltage Drop at anode 
amperes = 20 

Mechanical: 
Operating Position  Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-g/16" 
Weight (Approx  )  9 oz 
Cap  Medium (JEDEC No.Cl-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 

2  5 volts 
21 ± 2 amp 

Pin 1-Grid 
Pin 2 - Filament 
Pin 3 -Filament 

60 sec 

12 volts 

Pin 4-No Internal 
Connection 

Cap - Anode 

Thermal: 
Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury to 

Equilibrium Above Ambient 
Temperature (Approx.)   30 oC 

GRID-CONTROLLED-RECTIFIER SERVICE¢ 
Maximum and Minimum Ratings, Absolute-Naximum Values: 

For anode-su¢¢ly frequency of boc¢s 
PEAK ANODE VOLTAGE: 

Forward  1500 max. volts 
Inverse  1500 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   500 max. volts 
During tube conduction   10 max. volts 

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

DATA 
5-62 



760/6858 

CATHODE CURRENT: 
Peak  77 max. amp 
Average°  6.4 max. amp 
Fault   770 max. amp '~,/' 

CONOENSED~IERCURY TEMPERATURE RANGE 
(Operating)d  -40 to +g0 

a With circuit returns to filament-transformer center-tap. 
b without external shield. 

~ Averaged aver any interval of 15 seconds maximum. 
E For longest l ife, the operating Conde nsetl-mercury temperature range after 

warm-up snould De kept Det ween +n0o and +e0o C which corresponds approxi-
mately to +10o to +50o C ambient. 

°C 

`~ 

~~ 

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



.r. 
884,885 

THYRATRONS 
TRIODE TYPES 

Fqr new equipment design, RCA-884 is recommended. 

GENERAL DATA 

Electrical: Tyfle 88q I Type 885 

neater  Coated Unioctential Cathode 
Voltage 6  3fto% 2.5t:o% a-cord-c vclis 

0.6 1.5   amp. Current  
D i rect I nterel ect rode 

Capacitances: 
Grid to Anode 6 
Grid to Cathode 2 
Anode to Cathode. 0.6 

Tube Voltage- Drop 16 

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 - Na Connection 
Pin 2 -Heater 
Pin 3 -Anode 
Pin 5 -Grid 
Pin 7 -Heater 
Pin 8 -Cathode 

6 N}l f 
2 NNf 
0.6 NNf 
16 .approx.volts 

Any 
4-3/16   inches 
3-9/16   inches 
1-9/16   inches 
ST-12 

JSmall 
5-Pin 
SA2

BOTTOM VIEWS 

Pin 1-Heater 
Pin 2 -Anode 
Pin 3 -Grid 
Pin 4 -Cathode 
Pin 5 -Heater 

RELAXATION OSCILLATOR — Sweep-Circuit Service° 

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 ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER 350 maz. volts 
D-C HEATER-CATHODE POTENTIAL  -100 to + 25 volts 
AMBIENT TEMPERATURE RANGE   -75 to + 90 °C 

° For best l ife results, it is desirable to delay tube conduction for 
about 10 seconds after ap ply my heater voltage In order to allow the 
cathode to reach normal ope rat log temperature. 

• In sweep circuits designed so that the peak cathode Current of 30q 
milliamperes wi ll nqt De exceeded during condenser disc narge, the re- 
sultant average cathode current is so small in comparison with the 
average—current capability of the cathode Loaf a maximum rat my"for 
average cathode current is omitted Deca use it nas no practical slgni—
fi icance. 

~ The resistance of the grid resistor shoultl De not less than 1000 ohms 
per maximum instantaneous volt applied to the grid. Resistance values 
In excess oP 500000 ohms may cause circuit Instabil ity. 

.a--Indicates a change. 

4 

..-
F 

DEC. 15, 1944 RCA VICTOR DIVISION 
IAOIO CORYOAAIION OF AMERICA, NARIISON, NEW IERSFY 

rJATA L 



.r. 
884R885 

THYRATRONS 
(coot inuetl from preceding page) 

RELAY & GRID-CONTROLLED RECTIFIER SERVICE ° 
At Frequencies~Below ~g Cycles ¢er 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 

° The heater voltage should De appl ied for 10 seconds oef ore tube con—
duction occurs. 

# For an averaging period of 30 seconds. 

F Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPO[ATION Of AMERIG, NARRISON, NEW IE RSFY 

DATA 1 
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884 
LINEAR SWEEP —CIRCUIT 

OSCILLATOR AND AMPLIFIER 

Rq 

RCA-884 

SYNCHRO-
NIZING 

VOLTAGE 
INPUT 
O 

R3 

5.0 V. 

RII R12 
VW. KK 

R13 ~ A14 
W`.t .w~ 

+ +~ 

G"~- -TGIz 

s2
R~ 

_ 6J7 
C 

EXTERNAL 
HORIZONTAL 
DEFLECTING 
VOLTAGE 

CI = 0.25 of OR GREATER 
C2=0.25 uf, 500 V. 
C 3 = 0. l uf, 500 V. 
Cq = 0.04 yf, 500 V. 
C5=0.015 uf, 500 V. 
Gg = 0.005 }t f, 500 V. 
C7 = 0.002 uf, 500 V. 
C g = 0.0008 uf, 500 V. 
Cg=0.5 uf, 250 V. 
GIO=0.5 LL£500 V. 
CII=25 }if, IS V. 
Cl2=8}t f, 200 V. 
RI = 5000 OHM(MAX.)PO~ENTIOMETER 
R2=NOT GREATER TH N500000HMS 
R3=2000-3000 OHMS, 0.5 WATT 

GIO 

RIS 

TO 
HORIZONTAL 
DEFLECTING 
PLATES 
0 

B- +450 V. 

Rq= 350-500 OHMS, O.S WATT 
R5=0.3-0.5 MEGOHM, 0.5 WATT 
Rg=IMEGOHM POTENTIOMETER 
R7=IMEGOHM,0.5 WATT 
Rg=O.5MEGOHM POTENTIOMETER 
Rg = 850 OHMS, 0.5 WATT 
RIO=0.1 MEGOHM,0.5 WATT 
RI I = 1500 OHMS, 0.5 WATT 
R 12 = 25000 OHMS, I.0 WATT 
R 13 = 60000 OHMS, I.0 WATT 
R M{ = 60000 OHMS, I.0 WATT 
R 15=2.0 MEGOHMS, I.O WATT 
SI = 7-CONTACT S.P. SWITCH 
S2=S.P.D.T. SWITCH 

92CM-4875R1 

APPROXIMATE FREQUENCY RANGE (CYC IE S/SEC.) 

SWITCH (SS) ON Cz C3 C OS C6 C7 CR

R6 AT MA%. 20 uo 110 zao 670 1500 3600 

MIN. 60 130 3uo 8e0 zzoo LL 900 SSuoo 

The 1 1Le n5e exte nd ea LO [he pU rL hd Ser OT Lu0 e5 dppe dry in Lhe LlCende 
Notice accompanying them. ' In/ormat ion contained herein is furnished 
without assuming any o0l igat ions. r Indicates a change. 

t 

DEC. 15, 1944 RCA •VICTOR DIVISNJN 
uoio coerounoH a AAantA NANusotN, rNew utser 

DATA 2 



884 

AVERAGE CONTROL CHARACTERISTIC 

e Ef=6.3 VOLTS 

300 

250 

U 

Q 
S 
V 

200 ~ 

O 
Z 
F-

Q 

150 '^ 
.~ 

O 

J ~~~ 

50 

W 
J ,~. 
a 

-40 -30 -20 
GRID VOLTS 

-10 

JAN. 4, 1945 RCA VICTOR DIVISION 
uoio coerounow oe ueenu n.eeiwH, r,ew rceur 

92CM-4883R1 
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991 

VOLTAGE REGULATOR 
Type Glow Discharge 
Maximum Overall Length 1-9/16" 
Maximum Diameter 5/8" 
Bulb T-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. 

67 max. volts 
Operating Voltage° 48 min. volts 

' If the 991 is used wi ttt a yutsatingg or etternating supply voltage, 
~~ the ee9N current should De limited to 3 ma. 

SUfflCient re5i5tance mY"L always De used in 5e ties With this LuDe 
to limit its d-c current to 2 ma. 

~ For d-c operating current between O.N and 2 ma. 

TUBE MOUNTING POSITION 

VERTICAL OR HORIZONTAL 

T 4 ~/z BULB 

1 9/ib 

MA%. 

REGULATION CHARACTERISTIC 
so 

75 

BAYONET CANDELABRA, 

DOUBLE CONTACT BASE 

u7o 
0 
N 

~ 65 

ib 
r 
a 
a: 

BOTTOM VIEW OF BASE 

92C-4614 

55 

SO 

45 

STARTING 
SVOLTAGE 

TYPE 991 

I 
I 
1 

1 

1 
1 

1 

i 
I 

Mw 

OPERATION 
IN THIS REGION 

RECOMMENDED NOT 

O 0.5 I O I S 2.0 
OPERATING MILLIAMPERES D.C. 

92C-4615 

DEC. 1, 1939 
RCA RADIOTRON DIVISION 
RCA MANVL~CiURMG COMR.,NT, iNC. 

DATA 
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1945 
VACiJUM-GAUGE TUBE 

THERMOCOUPLE TYPE 

DATA 

General: 

Heater, for Thermocouple: 
Voltage (Approx  )  1   ac or do volts 
Current 0  070   amp 

Resistance of Thermocouple 5 approx. 
Maximum Overall Length (with tubulation) 
Maximum Diameter  
Bulb  
Tubulation 

Mounting Position 
Terminal Arrangement 
Terminal Connections: 

H -Heater 

TC 

Calibration: 

See next page. 

HARD GLASS 
CORNING CODE 
772 NONEX 

1 I %I6 MAX. 

T12 BULB 

4 TERMINAL 
LEADS 

.050' DIA. 

THERMOCOUPLE 

  ohms 
6-1/4" 

1-11/16" 
T-12 

3/8" Diameter Hard Glass, 
Corning Code 772 Nonex 

Any 
  See Outl ine Drawing 

TC -Thermocouple 

TC 

APPROX. 

6 /q 

MAX. 

APPROX. 

3 /8~ 
APPROX. 

HEATER*

f

*MEASURED FROM BULB END TO BULB-TOP 
LINE AS DETERMINED BY RING GAUGE OF 
I/2~ I. D. 

XkBROWN HEATER LEAD SHOULD BE CONNECTED 
TO POSITIVE TERMINAL OF DG HEATER SUPPLY. 92C S-6815 

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORNDRATION OF AMERIG, NARRISON, NEW IERSEY 



1946 

CALIBRATION CURVES 
I I # I I 4 

NEATER 
CURVE BROWN UNMARKED CURRENT 

LEAD LEAD AMP. 

1 + - 0.070 DG 
2 - + 0.070 DG 
3 f ~ 0.070 RMS 

— GAS=DRY AIR 
_ TO CONVERT MM TO MICRONS, 

MULTIPLY VALUES BY 1000 

i3O 

s 

6 

4 

3 

2 

0, I 

6 
~O+ 
= 6 
4 
0 

~ 4 
f 
I 3 

K 

N 2 
N 
W 
K 
a 

O,OI 
u 

e 

6 

4 

3 

2 

O OOI 
0 

O 

i~ 

i 

I 

HEATER 
SUPPLY 

i
2 4 6 8 10 

THERMOCOUPLE EMF-MILLIVOLTS 

I I 

12 

M AR.11,1947 TUBE DEPARTMENT 
RAdO CORRORATIOri OF AuflICA, XARII5011, ArtW IfISEY 

92G M - 6652 
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1947 
VACUUM-GAUGE TUBE 

P IRANI TYPE 

DATA 
General: 

Filament, Platinum Iridium: 
Voltage (Approx  )  10   do volts 
Current (Varies with 

Gas Pressure). 70 — 100   ma. 
Resistance between base 

p ins No.1 & No. 2 ur>—
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" 
Bulb   T-9 
Tubulation   7/32" Diameter Soft Glass, 

Corning Code 001 Lead 
Mounting Position  Any 
Base   Small—Shell Small 4—Pin 

BOTTOM VIEW 

Pin 1 —Filament 
Pin 2 —Filament 
Pin 3 — No Connection 
Pin 4 —Internal 

Connection —
Do Not Use 

R —Series Filament—
Cal ibrating 
Resistor in 
base of tube 

Maximum Ratings, Absolute Valsses: 

FILAMENT VOLTAGE   16 max. volts 

Calibration for 1947 in Accompanying Circuit: 

See curve on followino sheet. 

P IRARI GAUGE BRIDGE CIRCUIT 

1~ TO PINS NCI 
VV  gN-20F 

•TYPE1947 

92C S-6853 
R1; 50 Ohms R9 METER: 15 Ohms R6; 320.7 Ohms 
R2; 25 Ohms R4 R5: 10 Ohms each R7; 135.8 Ohms 

STEP 1: With switch S in position 2, adjust R2 so that 
meter reads 2.5 mlll iampe re 5. 

STEP 2: With Switch S in position 1, and with dry air 
at atmospheric pressure in the 39 Y7, adjust R1 
so tnat meter reads 5.0 mill iamperes. 

STEP 3: With no further adjustments and with switch 5 
in position 1, Droc eed to use gauge. 

JUNE 20, 1947 TUBEDEPARTAAENT TENTATIVE DATA 
RADIO fORWRATION OF AME[IG, MA[RISON, NEW JERSEY 
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1947 

VACUUM-GAUGE TUBE 

SOFT GLASS 
CORNING CODE 

001 LEAD 

1 3/6 MA 

T9 BULB 

SMALL-SHELL 
SMALL 4-PIN 

BASE 

1 3/16 MAX. 

T/32 APPROX. 

~ 9/ 16~ 
MAX. 

S 3/ 16 
APPROX. 

XMEASURED FROM END OF BASE PINS 
TO BULB-TOP LINE AS DETERMINED 
BY RING GAUGE OF I/2' I.D. 

92CS-6816 

JUNE 20, 1947 TUBE DEPARTMENT 
RADIO CORN)RATION OF AMERIU. MARRISON, NEW 1ERSFY 

CE-6816 
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1947 
CALIBRATION CURVE 

FOR USE WITH CIRCUIT ON DATA PAGE 

I 1 I I I I I I I 

GAS = DRV AIR 
TO CONVERT MM TO MICRONS, 
MULTIPLY VALUES BY 1000. 

G
A

S
 

P
R

E
S

S
U

R
E

-M
M

 O
F

 H
g

 

3 

2 

IA 

8 

8 

4 

3 

2 

0.I 

8 

6 

4 

3 

2 

0.01 
O 2 3 4 

METER DEFLECTION-MILLIAMPERES 
5 

MARCH 10,1947 TUBE DEPARTMENT 
AMIO COIIORATION Of M1NIG. IMRRISON, NFW J95H' 

92CM-8849 





1949 
VACUUM-GAUGE TUBE 
HARD—GLASS BULB, IONIZATION TYPE 

DATA 

General: 

Fi lament, Tungsten:` 
Voltage (Approx.) 5 
Current (Approx.)  3 5 

Maximum Tube Length (Including tubulation) 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 

ac or do volts 
amp 

1/2" Diameter Hard Glass, 
Corning Code 772 Nonex 

Operating Position   Vertical with tubulation up or 
down; Horizontal, with stem 

press in vertical plane 
Terminal Arrangement   See Outl ine Drawing 
Terminal Lead Connections: 

Lead 1 —Common 
Lead to 
Filaments 

Lead 2 —Filament 
Lead 3 —Filament 

(Spare) 
3 2 

Lead 4 —Grid 

T UBULATION 

Top Lead — Plate 

[yaximuln Ratings, Absolute Values: 

FILAMENT VOLTAGE   6.5 max. volts 
DC PLATE VOLTAGE DURING OPERATION —100 max, volts 
DC GRID VOLTAGE DURING OPERATION +200 max. volts 
VOLTAGE ON GRID d PLATE TIED TOGETHER 

DURING DEGASSING (DC OR PEAK AC) 650 max. volts 
GRID & PLATE DISSIPATION 1TOTAL) 

DURING DEGASSING 150 max. watts 
AMBIENT TEMPERATURE DURING OPERATION. 100 max. °C 
GAS PRESSURE 0  001 max. mm of Hg 

Typical Degassing Conditions: 
Grid Connected to PLate 

Filament Voltage (AC or DC) 6 6 volts 
Grid 6 Plate Voltage   350 rms 500 do volts 
Grid d Plate 

Current (Average)   100 150 ma 

Typical Operation: 

DC Plate Voltage —22.5 —22.5 —22.5 volts 

w Tne 19x9 contains two filaments, one of which is a sDa re. Values shown 
are for either filament operated alone. Tne filament voltage should De 
kept as low as Doss io le tluring, degassing because use of a low filament 
voltage materially increases filament life. 

F 

F 

~-lnd icates a cna nge 

MARCH 1, 1954 TUBE DEPARTMENT 
RADIO CORN)RATION OF AM[RIU, MARRISON, NEW JERSEY 

DATA 



1949 
VACUUM-GAUGE TUBE 

DC Grid Voltage  +g0 +liC +i60 volts 

Grid Torrent  10 10 1~ T~a 

Sensitivity  

Calibration: 

See curve on following sheet. 

80 110 h"C µa/micron• 

~ 1 micron=0. o01 mm of mercury. 

PLATE 13/4 * 3/I6 

7 .050"DIA. 5 " /B" 

I /I6 APPROX. 
APPROX. ~ 

5 /g"

MAX. 

GRID 
4 /2" 

APPROX. 

FILAMENT 
(SPARE) 

%2 DIA. 
APPROX. 

HARD GLASS 
CORNING CODE 
772 NONEX 

716 BULB 

MAX. 

2 1 6 MAX. 

4 TERMINAL 
LEADS 

.050" DIA. 

COMMON LEAD 
TO FILAMENTS 

FILAMENT 

92C5 —6917 

MARCH 1, 1954 T~pE DEVARTMENT 
RADIO CORFORATION OF AMERIG, NARRISON, NFW JERSEY 

DATA 
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1949 

CALIBRATION CURVES 

3 

t 

a 

TYPE 
1949 

_ GAS = DRY AIR 
GRID MILLI AMPERES(IC)=10 _ 

__ PLATE VOLTS (E b)= - 22.5 

+ 
 _=

_ EC 

____ 

Ey 
+ TO CONVERT 

MULTIPLY 
MM 

VALUES 
TO MICRONS 
BY 1000 _ 

1C Ib

117 V. 
AC 

9 
6 
1 
8 
S 
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9 
s 
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PLATE MICROAMPERES (Iy~ 

MAR. I I, 1947 TUBE DEPARTMENT 
uoio carounoN or rwenu, w,niwn, ~xw rtnn 

92CM-6851 





2050 
THYRATRON 

GAS TETRODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode Nin. Av. Nax. 

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 Interelecirode Capacitances (Approx.):• 

Grid No.l to Anode 0  26 µµf 
Input  4.2 µµf 
Output   3.6 µµf 

Ionization Time (Approx.): 
.for conditions: do anode volts = 100; grid-No. l 

square-pulse volts = 50; ar,d peak anode amp. 
during conduction = I.0 D.5 µSec 

Deionization Time (Approx.): 
For conditions: do anode volts = 125; grid-No. l 

volts = -250; grid-No. l resistor lohmsl = 
1000; do anode amp. = 0. 1   50 µSec 

For conditions: do anode volts= 125; grid-No. I 
volts= -10; grid-No. I resistorlohmsl = 1000; 
do anode amp. = 0. 1   1DD µSec 

Maximum Critical Grid Current, with ac anode-
supply volts Irmsl = 460, and average anode 
amp. ' 0. 1 0.5 µamp 

Tube Voltage Drop (Approx.)   8 volts 
Grid-No.l Control Ratio (App rox.) with grid-No. l 

resistor Imegohmsl =0; grid-No.2 volts = 0 250 
Grid-No.2 Control Ratio (Approx.) with grid-No. l 

resistor (megohms) = 0; grid-No.2 resistor 
(megohmsl = 0; grid-No. l volts = 0 800 

~ Without external shield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  }9/16" 
Maximum Diameter   1-9/16" 
Bulb   ST-12 
Base   Small-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   66S 

Pin 1 - No Connection 
P'rn 2 -Heater 
Pin 3 -Anode 
Pin 4 - No Connection 

EIndicates a change. 

Pin 5 -Grid No.l 
Pin 6 -Grid No.2 
Pin 7 -Heater 
Pin 8 -Cathode 

F 

JUNE 15, 1948 TUBE DEPARTMENT 
RA010 CORNJRATION OF AMERICA, HARRISON, NEW lF [SEY 

DATA 



2050 
THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 
Inverse  360 max. 1300 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode 

conduction  -100 max. -100 max. volts 
Average, during anode 

conductionm   -10 max. -10 max. volts 
GRID-No.l (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 
GRID-No.2 CURRENT: 

Averay~m +0  O1 max. +0.01 max. amp 
GRID-No.l CURRENT: 

Averagem +0  O1 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 volts 
Grid-No.2 Voltage  0 0 volts 
RMS Grid-No.i Bias Voltage 5° - volts 
DC Grid-No.l Bias Voltage. - -6 volts 
Peak Grid-No.l Signal Voltage. 5 6 volts 
Grid-No.l-Circuit Resistance 1.0 1.0 megohm 
Anode-Circuit ResistanceN. 1200 2000 ohms 

Maximum Circuit Values: 

Grid-No.i-Circuit Resistance: 
For average anode current below 0.1 amp. 10 max, megohms 
For average anode current above 0.1 amD• 2 max. megohms 

~ Averaged over any interval of 90 sac. max. 

° pD Droximat ely Sao° out o/ phase with the anode voltage. 

~ Sufficient resistance, including Lne LUDe load, must De used under any 
conditions o/ operation to prevent ezt eed ing the current ratings. 

—llndicates a cna ng e. 

JUNE 15, 1948 Tl1BEDEPRRTMENT 
t ADIO COtROtAT10N OF AMERICA, NAR[ISON, NEW JERSEY 

DATA 
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2050 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2050 GRID-N42 VOLTS.=O 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR -0.1 MEG. AND 10 
MEG.-AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES 8 SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR AHEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 

Ranqe for Ranqe for 
_ 10 Meqohms  ~0.1 Megohm _ 

`` 1 ~ 

\ ~ 
~ , 1 ` 

1 ~ 

~ ` 1 
r, 
1 

~ rt 

``` ` 

500 j 
0 ~o 
w 

300 ~ 

w 
200 p 

Z 
Q 
U 

100 Q 

-6 -6 -4 -2 0 
DC GRID-'=I SUPPLY VOLTS 

92CM-6540T1 

~~S 
O 

JUNE 15, 194A TUBE DEPARTMENT 
[AGIO CO[[O[ATION OF AMERICA, NA[IISON, NEW lE[SEY 

CE-6540Ti 
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2050 

AVERAGE CONTROL CHARACTERISTICS 
-ulU+:~~=d—~ ~ 1 ~~ I n rrllrul l i I ~ ~ , ~ T 
~i E { = 6.3 VOLTS ~ 

SHIELD -GRID RESISTOR=O OHMS 1 ~C 
CONTROL -GRID RESISTOR=O OHMS ~ ~-, 
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D-C ANODE .VOLTS 

RCA VICTOR DNISION 
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92CM-6274R1 



.r. 
2050 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 
E f =6.3 
SH 

2OSO 

ELO-GRID 
VOLTS 

VOLTS=O 

200 
i50 

~ 

I 

~-i00 
25 
50 

D-C ANODE MA.=25 ~ 

50 
~I 

100
~~ 

~y0 

2 

J 

+I 

N 
W 
D: 

D W 
a 

J 

- I ~ 

l7 

-2 J 
O 

O 
3~ 

0 

4 

-6 -4 -2 0 
D-C CONTROL-GRID VOLTS 

92CM-62757 

AVERAGt GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 2050 I
VOLTS -Eq=6.3 

SHIELD-GR D VOLTS=O 
=CONDUCTION STARTS ' 

--D 

D-C ANODE VOLTS=25 

1 200400 
600 

~~ 

0.016 vl 

3 
0.008 p 

V 

0 

J 
O 

-0.008 Z 
O 
V 

V 

0.016 ~ 

-16 - 2 -8 -4 0 
D-C CONTROL -GRID VOL75 

92CM- 65417 

APRIL 1, 1944 RCA VIC10R DIVISION 
RADIO CORgRATION Oi AMEBIC, NARRISON, NEW JERSEY 

92CM-62757 

szcM-6salr 



2050-A 
Gas Thyratron 

TETRODE TYPE 

For Relay and Grid-Ccntrolled-Rectifier Service 

GENERAL DATA 

Electrical: 

Heater, far Unipotential Cathode: 
Voltage (AC or DC) 6  3 t 10% volts 
Current at 6.3 volts 0  6 amp 

Cathode: 
Minimum heating time prior to 
tube conduction   10 sec 

Direct Interelectrode Capacitances (Approx ):a 
Grid No.l to anode  0.15 µµf 
Grid No.1 to cathode and grid No  2 2  2 µµf 

Ionization Time (Approx.): 
For do anode volts = 100, grid-No.l 
volts (square-wave pulse) = 50, peak 
anode amperes during conduction = 1 0.5 µsec 

Deionization Time (Approx.): 
With do anode volts = 125, grid-No.l 

volts = -250, grid-No.1 resistor (ohms) 
= 1000, do anode amperes = 0  1   50 µsec 

With do anode volts = 125, grid-No.l 
volts = -10, grid-No.l resistor (ohms) 
= 1000, do anode amperes = 0  1   100 µsec 

Maximum Critical Grid-No.l Current for 
do anode supply volts (rms) = 460, 
average anode amperes = 0.1 0  5 µa 

Anode Voltage Drop (Approx  )   8 volts 
Grid-No.l Control Ratio (Approx.) for grid-

No.l resistor (ohms) = 0, grid No.2 
connected to cathode at socket  250 

Grid-No.2 Control Ratio (Approx.) for 
grid-No.l resistor (ohms) = 0, grid-No.2 
resistor (ohms) = 0, grid No.1 connected 
to cathode at socket  B00 

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 I 



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, Ahsolute-Maximum Values: 

For anode subgly frequency of 6o cys 

PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 
Inverse. 360 max. 1300 max. volts 

GRID-No.2 (SHIELD~RID) ~ 
VOLTAGE: 
Peak, before tube 
conduction   -100 max. -100 max. volts 

Averageb, during tube 
conduction   -10 max. -10 max. volts 

GRID-No.l (CONTROL~RID) 
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 
Fault, for duration of 0.1 

second maximum   10 max. 10 max. amp 
GRID-No.2 CURRENT: 

Averageb +0  O1 max. +0.01 max. amp 
GRID-No.l CURRENT: 

Averageb +0.01 max. +0.01 max. amp 
PEAK HEATER-CATHODEVOLTAGE: 
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.l Bias Voltage°  5 - volts 
DC Grid-No.l Bias Voltage. - -6 volts 
Peak Grid-No.l Signal 
Voltage  5 6 volts 

Grid-No.i-Circuit 
Resistance   1 1 megohm 

Anode-Circuit Resistances. 1200 2000 ohms 

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



2050-A 

Maximum Circuit Vatues: 
Grid-No.l-Circuit Resistance: 

For average anode current below 
0.1 ampere  10 max. megohms 

For average anode current above 
0.1 ampere  2 max. megohms 

a Without external shield. 
b averaged over any intery at of 30 seconds maximum. 
0 Approximately 180° out of phase with the anode voltage. 
d Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current rat ing s. 

OPERATING CONSIDERATIONS 
The heater is designed to operate on either ac or do 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 wi l l 
impair tube performance and may cause tube failure. Low heater 
voltage causes low cathode temperature with resultant cathode 
sputtering and consequent destruction 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. l voltage 
for conduction. 

The cathode should be al lowed to reach normal operating 
temperature before anode current is drawn. Th¢ delay period 

should not be less than io seconds a}ter al5plication o} heater 
voltage. Unless this recommendation is fol lowed, the cathode 
wi l l be damaged. 

The shield grid (grid No.21 is normal ly connected to the 
cathode at socket. It may, however, be used as a control 
electrode because the control characteristic of grid No. l may 
b eshifted by varying the potential of grid No.2. As grid No.2 
is made negative, the grid—No. l characteristic is shifted in 
the positive direct'i on. The use of grid No.2 as the control 
electrode (with grid No. l connected to cathode at socket) has 
the advantage of increased sensitivity but consideration must 
be given to the higher preconduction current, higher capacitance 
to anode, and less stabi l ity of operation. 

A grid—Xo.i resistor having a value as high as 10 megohms 
to give circuit 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, care should be taken to keep 
the tube base and socket clean and dry in order to make the 
effect of leakage currents between the control—grid base pin 
and anode base pin very smal l, 

Su}}icient anode—circuit resistance, including the tube 
load, must be used under any conditions o} oitieration to yrevent 
exceeding the current ratings o} the tube. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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2050-A 
AVERAGE GRID-No.l CHARACTERISTICS 

Before Tube Conduction 
Ef=6.3 VOLTS 
GRID Nat CONNECTED 

TO CATHODE AT SOCKET.  
o•CONDUCTION STARTS 

—14 —12 —10 —8 —6 —4 
DC GRID—No. l VOLTS 

—2 

During Tube Conduction 

0 

92CS-6541R2 

Ef=6.3 VOLTS 
GRID Nat CONNECTED 

TO CATHODE AT SOCKET.  

—7 —6 —5 —4 —3 —2 
DC GRID—No.l VOLTS 

0 

92CS-6275R2 

RADIO CORPORATION OF AMERICA 
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2050-A 
OPERATIONAL RANGE 

OF CRITICAL GRID-No.l VOLTAGE 
Et=6.3210% VOLTS 
GRID No.2 CONNECTED TO CATHODE AT SOCKET. 
AMBIENT—TEMPERATURE RANGE ("C1=-75 TO +90 
RANGES SHOWN ARE FOR TWO VALUES OF GRID—No.IRESISTOR AND 

TAKE INTO ACCOUNT NIT AL DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES DURING TUBE LIFE. 
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2050-A 

AVERAGE CONTROL CHARACTERISTICS 
E f = 6.3 VOLTS 
GRID—N?2 RESISTOR IOHMS = O 
GRID—NCI RESISTOR (OHMSI=O 

b O 8 
DC ANODE VOLTS 

N 
O 

92GM —6274R2 

~-
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6{30/3C45 
HYDROGEN THYRATRON 

POSITIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage  6.3 {+10~ ac or do volts 

Current at 6.3 volts: 
Minimum  2 amp 

Average  2.3 amp 
Maximum  2.5 amp 

Minimum heating time   2 minutes 
Direct Interelectrode Capacitances 
(APProx.): 
Grid to anode  3.9 µµf 
Grid to cathode  8.6 µµf 

Ionization Time (Approx.)°   0.6 µsec 
Deionization Time (Approx  )   25 µsec 
Anode-Cathode Voltage Drop (Approx.) 
at middle of pulse duration  150 volts 

Maximum Variation in Firing Tim (Jitter)  0.06 µsec 

Mechanical: 

Operating Position 
Maximum Overall Length   5-3/16" 
Seated Length  4-3/8" t 3/16" 

  1-9/i6" 
  3 oz 

Natural 
T12 

(JEDEC No.C1-i) 
(JEDEC No.A4-9) 

46L 

Maximum Diameter 
Weight (Approx.) 
Cool ing 
Bulb  
Cap Small 
Base .Medium-Shell Small 4-Pin, Micanol 

Basing Designation for BOTTOM VIEW  

Pin 1 -Heater 
Pin 2 -Cathode, 

Circuit 
Returns 

Maximum 

DC ANODE-SUPPLY VOLTAGE 
PEAK ANODE VOLTAGE: 
Forward (Ebmf); 
Inverse 
After anode-current pulse:•

During first 25 µsec . 
After first 25 µsec. . 

n, ~, #, ~, ~: See next page. 

Any 

Pin 3 -Grid 
Pin 4 -Heater, 

Cathode 
Cap - Anode 

PULSE-MODULATOR SERVICE 

and Minimum CCS' Ratings, Absolute Values: 

For yressu res down 
to ryo mm of Nq# 

800 min. 

3000 max. 
5% of Ebmf min. 

1500 max. 
3000 max. 

volts 

volts 
volts 

volts 
volts 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JE R SET 
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6130/3G 45 
HYDROGEN THYRATRON 

For pressures down 
to ryo mm of Bq N 

GRID VOLTAGE: 
Negative (DC or Peak), 

before conduction  200 max. volts 
Peak positive-pulse  175 min. volts 

ANODE CURRENT: 
Peak   35 max. amp 
Average°   0.045 max. amp 
Rate of rise   750 max. amp/µsec 

OPERA710N FACTORt  3 x 108 max. 
PULSE DURATION¢  6 max. µsec 
AMBIENT-TEMPERATURE RANGE. -50 to +90 °C 

Typical Operation: 

At 2000 pps in accom¢anyinq circuit 
with pulse duration of o.g µsec 

DC Anode-Supply Voltage  1250 volts 
Peak Anode Voltage: 

Forward  3000 volts 
Inverse 

Immediately after anode-
current pulse  530 volts 

GRID 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 x 108
Peak Power Output to Pulse 
Transformer (T)  43000 watts 

Maximum Circuit Values: 

Effective Grid-Circuit Resistance. 1500 max. ohms 

D Defined as the time interval Oetween the point on the rising portion 
Ot She gritl Dulse whim 15 26 Der cent of the peak unloaded-pulse 
amplitude and the point on the anode-current Dulse which is 26 Der cent 
of Its peak amplitude. The anode-current pulse >tas a maximum time rise 
Of 0.05 µsec. The grid pulse ha5a minimum peak ampl itude of 130 volts, 
a maximum rise time of 0.5 µsec, and is supplied by a driver having a 
maximum internal impedance of 1500 ohms. 

~ Continuous Commercial Service. 

'~ Corresponds to altitude of about 50,000 feet. 

In appl ications where the anode voltage is applied instantaneously, the 
power-supply filter should be designed so that the peak forwa rtl anode 
voltage Is applied at a rate not to exceed 75,000 volts per second. 

~ Exclusive of spike not having more than 0.05 µsec duration. 

Averaged over any cycle. 

Defined as Peak Porkprd Anode Io ltsx Pu ise-Repetition Rate (gps)x Peak 
Anode Asgeres (excluding spike). 

¢, l: See next page. 

4-59 ELECTRON TUBE DIVISION 
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6130/3C45 
HYDROGEN THYRATRON 

"~\ 

~~ 

Pulse tluration is tlefined 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. 

j Operation with a bu1D temperature within the approximate range of 600
to 900 C measured on the Du1D tl i redly oppositethe anode is recommended 
for longest l ife. To attain this temperature under operating Condit Eons 
i nvolving low ambient temperature, the use of a heat-conserving enclosure 
far the tube may be necessary. 

OPERATING CONSIDERATIONS 

The anode is brought out of the tube to a Smal l cap. The 

o nnector for this cap should be of the heat-radiating type 

:nd the connector lead should have ample current-carrying 

apabi l ity for the operating requirements. 

Shielding of the 6130/3C45 should be provided if it is 

.perated in the presence of strong electric fields which wi l l 

ionize the gas within the tube. Any such ionization wi l l 

cause erratic performance. 

Cooling of the 6130/3C45 is accompl ished by natural 
circulation of air around it. Under no circumstances should 
a stream of cool ing air be appl ied to the glass envelope. 

TYPICAL PULSE-MODULATOR CIRCUIT 

E250 V. 
DC 

Q9 

92C 3-7784R2 

C: Blocking Capacitor, O.UUI µf 
egg: Pulse Generator supplying peak positive-pulse grid 

voltage of 175 volts (unloaded) 

L: Charging Choke, 5 hen rtes 
PF X: Pulse-Forming Network with iterative impedance of 

50 ohms, and a two-way transmission time of 0.5 µsec 

R1: Grid Resistor, 30,000 ohms 
Ry: Effective Resistance of grid clr uit, 1000 ohms 

RL: Load Resistance. Value reflected into primary of 
transformer (T) is 35 ohms. 

7: Matching Pulse Transformer 

RL

4-59 ELECTRON TUBE DIVISION 
RA nlO CORRORAiION Of AMERICA, HAR RISON, NEW iE RSEY 

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 Dy RCA for 
its use and without prejudice to RCA's patent rig ht s. 

4 % 6

' 316 

5316 
MAX. 

t 1 9/ 16 ~ MAX. ~ 
DIA. 

11532 MAX. 

DIA. 

SMALL GAP 
JEDEC N4 CI -I 

~—INSULATOR 

T12 
BULB 

MEDIUM - SHELL 
-SMALL 4-PIN 

BASE 
JE DEC N^A4-9 

92CS-7974 R1 

4-5~ ELECTRON TUBE DIVISION ~t- ~974R1 
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5550 
Ignitron 

SEALED, CLAMP-COOLED, MERCURY-POOL-CATHODE TYPE 

For Resistance-Welding Control 

GENERAL DATA 

Electrical: 

Cathode Excitation Cycl ic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire   200 volts 
Peak ignitor current required to fire   30 amp 
Starting time at required voltage or current 100 µsec 

Tube Voltage Drop: 
At peak anode current of 1697 amperes   30 volts 
At peak anode current of 70.4 amperes   12 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length (Including 

flexible lead)   17-5/8" 
Maximum Diameter  2-1 /2" 
Weight (Approx  )   1.5 lbs 
Terminal Diagram (See Dimensional Outline): 

P -Anode I -Ignitor 
Terminal ~P Terminal 
(Flexible 

~ 

(Adjacent 
lead) to exhaust 

K -Cathode tube) 
Terminal 
(Lower por-
tion of 
shell) 

Cool ing: 
Type  Air or water-cooled 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: 
For frequencies from ag to 6o cis 

Ratings I-A and I-B Apply to Operation with 

a Clamp-Temperature Range of 10° to 75° C 

RATING I-A 

CoLbmn Co2bmn 

SUPPLY VOLTAGE (RMS)  250 max. 250 max. volts 
DEMAND POWER (During conduction)   50 max. 150 max. kva 

f -Indicates a change. 

RADIO CORPORATION OF AMERICA 
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5550 

Coabmn Colbmn 

DUTYo+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 

Colbmn Coabmn 

SUPPLY VOLTAGE (RMS)  600 max. 600 max. volts 
DEMAND POWER (During conduction)   50 max. 150 max. kva 
DUTY°+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 -A and II -B Apply to Ope rat ion with 
a Clamp-Temperature Range of 10° to 50° C 

AATING II-A 

Coabmn Coabmn 

SUPPLY VOLTAGE (RMS)  250 max. 250 max. volts 
DEMAND POWER (During conduction)   100 max. 300 max. kva c 
DUTY°+d 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 \~' 

Fault, for duration of 0.15 
second maximum  3360 max. 3360 max. amp 

RATING II-B 

Colbmn Colbmn 

SUPPLY VOLTAGE (RMS)  600 max. 600 max. volts 
DEMAND POWER (During conduction) 100 max. 300 max. kva 
DUTY°+4   30 max. 5.4 max. % 

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



5550 

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, for duration of 0.15 
second maximum  1400 max. 1400 max. amp 

RESISTANCE-WELDING CAPACITOR-DISCHARGE SERVICE 
Maximum Ratings, Absolute-Maximum Values: 

RATING I 

CLAMP TEMPERATURE   70 max. 40 max. °C 
NUMBER OF DISCHARGES 
PER SECOND  60 max. 60 max. 

PEAK ANODE VOLTAGE: 
Forward   3000 max. 3000 max. volts 
Inverse   3000 max. 3000 max. volts 

ANODE CURRENT: 
Peak  500 max. 500 max. amp 
Averagef  3 max. 15 max. amp 
Averaging time-intervalf. 3.3 max. 0.66 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

RATING II 
CLAMP TEMPERATURE 60 max. 
NUMBER OF DISCHARGES PER SECOND. 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 
Averagef 2  5 max. 8 max. amp 
Averaging time-intervalf. 4 max. 1.25 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

40 max. °C 
60 max. 

IGNITOR 
Maximum Ratings, Absolute-Naximum 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 

f Indicates a change. 
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5550 
a Rn5 voltage, current, ono tlemantl kva are on the Dasis of full-cycle 

conduction (no phase delay) regardless of whether or not phase control 
is used. 

~ For supply voltages between 250volts and 600 volts, duty is propor-
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

e For supply voltages between 250 volts and 600 volts, tlemantl anode 
current and averaging time are each inversely Gropo rtional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

f With the use oP log-log paper, straight-l ine interpolation between 
t abulatetl -polo is may 6e used to obtain average-anode-cu rrent antl maxlmum-
averaging-time ratings at clamp temperatures between the two tabulated 
values. 

b Column 1 represents operation at maximum average anode current; Column 
2 represents operation at maximum tlemantl power. 

c Deflnetl as (cycles •on^)/(cycles ^on^ + cycles •off•) during the 
s pecifled averaging time. 

RAD10 CORPORATION OF AMERICA 
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5550 
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IGNITOR TERMINAL 
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32 
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I"MAX. 
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92CS-10843 

NOTE: CATHODE TERMINAL AND CLAMP—COOLED AREA. 
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5550 
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 2 50 22 
B 500 I 
C 600 9.2 
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5550 
RATING CHART 2 

Resistance-Welding-Control Service 
TWO TUBES CONNECTED IN INVERSE PARALLEL_ 
CLAMP TEMPERATURE (C)=10 TO 50 
RMS ANODE SUPPLY VOLTS=250 TO 600_ 
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5551-A 
IGNTTRON 

WATER—CODLED, STEEL—JACKETED, MERCURY—POOL—CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For resistance-welatng control 

J~~ 
4 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 
Peak ignitor voltage required to fire 200 volts 
Peak ignitor current required to fire 30 amp 
Starting time at required voltage 
or current  100- µsec 

Tube Voltage Drop: 
At peak anode current of 3400 amperes 26 volts 
At peak anode current of 176 amperes  13 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length (Including 
flexible lead)  23-1/4" 

Maximum Radius (Including water connections)  2-7/8" 
Weight  3.6 lbs 
Terminal Connections (See Dimensional Outlinel: 

P- Anode 
Terminal 
(Flexible 
lead) 

K - Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) 

Cool ing: 
Type  Water 

oC 
oC

ggm 
C 

psi 

Minimum inlet water temperature  
Maximum outlet water temperature 
Minimum water flow 

I -Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

10 
40 
1 

Maximum water-temperature rise  4 
Maximum pressure drop   2.5 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute-Naximum Values: 

For zero phase-controC angle and 
frequencies from go to 6o cys 

RATING I 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse 500 max. volts 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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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  1200 max. 1200 max. volts 
Inverse  1200 max. 1200 max. volts 

ANODE CURRENT: 
Peak   135 max. 600 max. amp 
Average (Averaged over any 

interval of 10 sec-
onds maximum)   22.5 max. 5 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum)   22.5 max. 100 max. amp 

Fault, for duration of 0.15 
second maximum   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-CGNTROL SERVICE®
Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Maximum Values: 
For frequencies from 25 to 6o c¢s 

Ratings I —A and I —B Apply to Operation Either ( I l With-
out water-Saving Thermostat, or f2) With Water-
Saving The rmost at Shunted by Auxi l iary Contactor 

RATING I -A 
SUPPLY VOLTAGE (RMS)   250 max. 250 max, volts 
DEMAND POWER (During con-

duction)   200 max. 600 max. kva 

®: See next Dage. 
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IGNITRON 

DUTY•t  
ANODE CURRENT (Per tube): 

Peak  
Demand (RMS, during con—
duction)# 

Average (Averaged over any 
interval 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)  
DEMAND POWER (During con—

duction)  
DUTY•t  
ANODE CURRENT (Per tube): 

Peak  
Demand (RMS, during con—
duction)# 

Average (Averaged over any 
interval of 7.5 sec—
onds maximum)#  

Fault, for duration of 0.15 
second maximum  

600 max. 600 max. volts 

200 max. 600 max. kva 
37 max. 6.7 max. % 

466 max. 1410 max. amp 

333 max- 1000 max. amp 

56 max. 30.2 max. amp 

2800 max. 2800 max. amp 

Ratings II—A ana II—B Apply to Operation with Water—
Saving Thermostat Not Shunted by Auxi l iary Contactor 

RATING II-A 

SUPPLY VOLTAGE (RMS)   250 max. 250 max. volts 
DEMAND POWER (During con—

duction)   200 max. 600 max. kva 
DUTY•t   9.7 max. 1.9 max. % 
ANODE CURRENT (Per tube): 

Peak   1130 max. 3400 max. amp 
Demand (RMS, during con—
duction)#  800 max. 2400 max. amp 

Average (Averaged over any 
interval of 25.6 sec—
onds maximum)#   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   6720 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 
DUTY•t   23 max. 4.7 max. % 

®,•,t,#: See next page. 
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5551-A 
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 

RMS  10 max. amp 

® RM5 voltage current, and demand kva are on the Dasis of full-cycle 
conduction (no phase delay) regardless of whether or not phase control 
is used. 

• Defined as (cycles •on•)/(cycles •on• + cycles •off•) during the 
specified averaging time. 

t For supply voltages between 250 volts and 600 volts, duty is propor—
tional Lo 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 suDD1Y 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

OPERATING CONSIDERATIONS 

The 555-A is equiy4ed }or Fwounting a thermostatic control 

with a mounting plate cal ibrated either for control l ing the 

flow of cool ing water through the water jacket, or for pro-
tection of the ignitron against overheating. 

When the cool ing water Is circulatetl successively through 

the water jackets of two or more ignitions, the Tuater-saving 

thermostat, it used should be mounted on the ignitron connect-

ed directly to the water supply. 

The water-saving thermostat, which has normal ly open 

contacts, is cal ibrated to close a circuit energizing a 

solenoid valve in the water-supply l ine 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 ignition 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 cool ing water starts. 

4-59 ELECTRON TUBE dVIS10N TENTATIVE DATA 2 
RADIO CORtORATION OF AMFRI U, HAtRiSON, NEW lEtSEY 



.~ 

5551-A 
IGNITRON 

Such overheating can be prevented by the use of an 

auxi l iary contactor shunted across the coot acts of the 

water—saving thermostat and actuated by the welding—control 

switch. The contactor causes the solenoid valve in the 

water—supply l ine to open as soon as welding current flows. 

If the water—saving thermostat is not shunted by an 

auxi l iary contactor, it wi l l be necessary to use a lower 
value of maximum average current than that which is specified 
when the auxi l iary contactor is employed. The lower aver—
age current value Is achieved by Increasing the maximum 
averaging time and decreasing the maximum duty. Although 
the same maximum conduction time is permitted for both of 
these operating conditions, the use of the water—saving 
thermostat alone, without the auxi l-iary contactor requires 
a longer interval between successive welds than when the 
thermostat is shunted by the contactor. 

When a yrotective thermostat is used, it should be mount—

ed on an ignitron from which the cool ing water discharges 

into the drain. The protective thermostat is cal ibrated to 

open a set of normal ly closed contacts at a jacket temperature 

of approximately 52o C. The opening of these contacts causes 
a protective device to function. This device may be a relay 
opening the ignitor firing controls, or preferably, a circuit 
breaker which removes power from the ignitrons. 

Care must be taken to insure that the waterjacket of each 
ignitron is completely fi l led before power Is appl ied. 
Tube operation with a partial ly fi l led water jacket may 
cause abnormal heating of the tube envelope, with resultant 
arc—back which impairs tube l ife. It is also necessary to 
arrange the cool ing system so as to prevent any draining of 
the water jackets when the flow of water ceases. 

"—~~ ELECTRON TUBE DIVISION 
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IGNITRON 

NOTE I 

2 
MAX. ~ ~I"MAX. 

~ _ N.M 
2" ~ ~~ MAX. Y

NOTE 2 __ 

WATER i i , 
OUTLET 

6 ~~PIPE 

I"MIN. 

IGNITOR 
TERMINAL 

.250"±.OIO" 
T 7" DIA. 

8 
± 18" 6  MIN. . 

\- '32 ±32 
DIA. HOLE 

ANODE 
TERMINAL 

~_ 

_/ ~I 

r 210"±.010" 

i IAA t~'=e~'a"

ATER INLET 22 
~..g PIPE y 1' 

~,~ 
1 , I"MIN. 

` ~̀~NOTE 2 t 

1 _~_~i  li  t '4 
t 

12~MAX. DIA. 

2e~MIN. 
I "+ I " I .. 

3"31" 2 - 16 1"±32 

.200 ~~`' 
±.060" ' 

CATHODE 
~, TERMINAL \-~ 

I"~ 
6• 

2 HOLES 
~ ± ~ "DIA. 
3 32 

90° ± 10°

I"MAX.  

-NOTE 1 

2 31 ±~" 
16 16 

~"MIN. 

3 ~ AMAX. DIA. 
4 

II" 
F2 

6 ,± ~I ' 
MAX. 

ON CENTERS 

22 I" 
2 

f  3" 
- 4 

13" 
MAX. 

—MOUNTING PLATE 
FOR THERMOSTAT 

—EXHAUST-TUBE 
PINCHOFF 

90° ± 10°

3 "= I ' 
32 

I"MAX. 
92CM-9559 

NOTE I: MAY BE SLOTTED. 

NOTE 2: DASHED POSITION MANUFACTURERS OPTION. 
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RATING CHARTS 

~^1 FREQUENCY-CHANGER-WELDER SERVICE 
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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 SHVNTED BY AUXILIARY CONTACTOR. 
CURVE B: WATER-SAV NG THERMOSTAT WITHOUT AUXILIARY 

CONTACTOR. 
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RATING CHART 

RESISTANCE—WELDING—CONTROL SERVICE 
TWO TUESES CONNECTED IN INVERSE PARALLEL. 

THERMOSTAT, NO WATER—SAVING OR WATER 
SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR. 

PROTECTIVE THERMOSTAT OPTIONAL. 

RMS MAXIMUM 
CURVE ANODE— 
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RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

r~ 
'9 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 
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5552-A 
IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For resistance-welding control 

GENERAL DATA 

4 

Electrical: 

Cathode Excitation   Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire. . 
Peak ignitor current required to fire.  
Starting time at required voltage 
or current  

Tube Voltage Drop: 
At peak anode current of 6800 amperes. . 
At peak anode current of 440 amperes . 

200 volts 
30 amp. 

r_ 
100 µsec 

28 volts 
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 fSee Dimensional Outlinel: 

P -Anode 
~o 

I -Ignitor 
Terminal Terminal 
(Flexible (Within 
lead) jacket 

K -Cathode skirt at 
Terminal cathode 
(Bar oppo- ~~,  end) 
site anode 
terminal) 

Cooling: 
Type  Water 
Minimum inlet water temperature  10 °C 
Maximum outlet water temperature   40 °C 
Minimum water flow   1.5 gpm 

Maximum water-temperature rise   6 °C 
Maximum pressure drop  6 psi 

INTERMITTEN7 RECTIFIER SERVICE 
Maximum Ratings, Absolute-Nazimum Values: 

For zero yhase-control angle and 
frequencies from ag to 6o cys 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max, volts 
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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 SERYfCE®

Twc Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Masimum 1'alues: 

For .frequencies from 2g to bo cqs 

Ratings I-A and I-B Apply to Operation Either ( i l With-
out Water-Saving The rmost at, or (2) With Water-
Saving Thermostat Shunted by Auxi l iary Contactor 

RATING I-A 
Column Column 
3' n' 

SUPPLY VOLTAGE (RMS)   250 max. 250 max. volts 
DEMAND POWER (During con-
duction)   400 max. 1200 max. kva 

DUTY~t   19 max. 3.5 max. % 
NODE CURRENT (Per tube): 
Peak   2260 max. 6800 max. amp 
Demand (RMS, during con-
duction)#  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 

1' F 2" 

SUPPLY VOLTAGE (RMS)   600 max. 600 max, volts 
DEMAND POWER (During con-
. duction)   400 max. 1200 max. kvai`~ 
DUTY't   47 max. 8.5 max. % 
ANODE CURRENT (Per tube): 

Peak   945 max. 2830 max. amp 
Gemand (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 ti,,,, 

Fault, for duration of 
0.15 second maximum. 5600 max. 5600 max. amp 

\r 

® ,~,f ,#,': See next page. 
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IGNITRON 

4 

Ratings II-A and II-B Apply to Operation with Water-
Savtng Thermostat Not Shunted by Auxi liary Contactor 

RATING II-A 

Column Column 
t` s' 

SUPPLY VOLTAGE (RMS)   250 max. 250 max. volts 
DEMAND POWER (During con-
duction)   400 max. 1200 max. . kva 

DUTY't   11 max. 2 max. % 
ANODE CURRENT (Per tube): 

Peak   2260 max. 6800 max. amp 
Demand (RMS, during 
conduction) 1600 max. 4800 max. amp 

Average (Averaged over any 
interval of 23.5 sec- 
onds maximum)M   BO max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. 13450 max. 13450 max. amp 

BATING II-B 
Column Column 

1r ~: 

SUPPLY VOLTAGE (RMS)   600 max. 600 max. volts 
DEMAND POWER (During con-
duction)   400 max. 1200 max. kva 

DUTY't   26 max. 4.8 max. % 
ANODE CURRENT (Per tube): 

Peak   945 max. 2830 max. amp 
Demand (RMS, during 
conduction)   666 max. 2000 max. amp 

Average (Averaged over any 
interval of 10 sec-
onds maximum)M   80 max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. 5600 max. 5600 max. amp 

IGNITOR 

Naximum Ratings, Absolute-Xazimum 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 

• ,',t,'~,s: See next page. 
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• RMS voltage current, and demand kva are on [ne basis of full —cycle 
conduction ~no phase delay) regardless of wnetner or not phase control 
is used. 

• Defined as (cycles •on•)/(cycles •on• + cycles •off•) during the 
y spec itied averaging time. 
I For supply voltages between 250 volts and 600 volts, duty is proportion—
al to Supply voltage. For supply voltages lower Lhan 250 volts, the 
values for 250 volts aDDIY• 

'~ For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For 5upp1Y voltages lower than 250 volts, the values for 
250 volts apply. 

a Column t represents operation at maximum average anode current; 
Column 2 re pre 5ents operation at maximum demand current. 

OPERATING CONSIDERATIONS 
for the 5552-A are the same as 
those shown for Type 5551-A 

..~ 

~-
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BOTTOM VIEW 

.zoo"t.o6o~ 
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DETAIL IZ ~ X.1 
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/ MOUNTING PLATE 
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NOTE I: MAY BE SLOTTE 0.

NOTE 2: DASHED POSITION.AT MANUFACTUR ER AS OPTION. 
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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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RATING CHART 

RESISTANCE—WELDING—CONTROL SERYICE 

TWO TUBES -CONNECTED IN INVERSE PARALLEL. 
NO WATER—SAVING THERMOSTAT, OR WATER —

- THERMOSTAT SAVING SHUNTED BY 
AUXILIARY CONTACTOR 

PROTECTIVE THERMOSTAT OPTIONAL, 
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RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPT70NAL. 
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5557 
MERCURY-VAPOR THYRATRON 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Nin. Av. Max. 

Voltage  2.38 2.5 2.62 ac or do volts 
Current at 2.5 volts - 5.0 5.5  amp 
Minimum heating time prior to 
tube conduction  5 sec 

Direct Interelectrode Capacitances (Approx.):° 
Grid to anode  2:5 µµf 
Grid to cathode  7 µµf 

Ionization Time (Approx  )   10 µsec 
Deionization 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" t 1/4" 
Maximum Diameter   2-1/16" 
Weight (Approx.)   3 oz 
Bulb   ST16 
Cap  Medium (JETEC No.Cl-5) 
Base   Medium-Shell Small 4-Pin 

with Bayonet (JETEC No. A4-10) 
Basing Designation for BOTTOM VIEW   3G 

Pin 1 -Filament 
Pi n 2 - No Connec-

tion 

Pin 3 -Grid 
Pin 4 - Filament 

Cap - Anode 

Temperature Control: 
$eating--When the ambient temperature is so low that the 

normal rise of condensed—mercury temperature above 

the ambient temperature wi l l not bring the con—
densed—mercury tempe rata re up to the minimum value 
ofi the operating ranges specified under Raximum 
Ratings, some form of heat—conserving enclosure 
or auxi l iary heaterwi l l be required. 

Cooling--When the operating conditions are such that the 
maximum value of the operating condensed—mercury 
temperature is exceeded, provision should be made 
for forced—air cool ing sufficient to prevent ex—

ceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.):' 
No load  17.5 °C 

° Mithout external shield. 
' Nitn filament volts ~ 2.38 and no neat—c onsery in9 enclosure. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HAR RISON, NEW lE lSEY 

DATA 



5557 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

For anode-suQply frequency of 6o cys 

Operating Condensed-Me reu ry-

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 or DC, before 
tube conduction. -500 max. -500 max. -500 max. volts 

Average', 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, for du ration 

of 0.1 second 
maximum  40 max. 40 max. 40 max. amp 

GRID CURRENT: 
Average, positive 

with anode 
positive 0.05 max. 0.05 max. 0.05 max. amp 

~ Averaged over one conducting period. 

~ Averaged over any interval of 15 seconds maximum. 
'1 Averaged over period of grid conduction. 

4-58 

DIMENSIONAL OUTLINE 
for Type 5557 is the same as that shown for Type 3C23 

+Indicates a change. 
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OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 
F ~ I ~ I ~ I 

RANGE IS FOR CONDITIONS WHERE: 
Ep=2.5 VOLTS AGt 5% 

- CIRCUIT RETURNS TO FILAMENT TRANSFORMER 
CENTER-TAP. 

FILAMENT VOLTAGE AT PIN I IS (+) WHEN ANODE 
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- THE 
INDIVIDUAL 
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AVERAGE GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 

I I I i I I I I I I I 
E{=2.5 VOLTS AC 

—CIRCUIT RETURNS TO FILAMENT 
TRANSFORMER CENTER—TAP. 

_GR D RESISTOR (OHMS) = O 240 
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5559 

THYRATRON 
MERCURY—VAPOR TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5.0 
Current  4.5 

Cathode: 
Minimum Heating Time, prior 

to tube conduction 5   minutes 
Direct Interelectrode Capacitances (Approx.): 
Grid to Anode  2.5   µµf 

Grid to Cathode  10   µµf 

Ionization Time (Approx.). 10 µsec 
Deionization Time (Approx.) 1000   µsec 
Anode Voltage Drop (Approx.) 16   volts 
Grid-No.l Control Ratio (Approx.) with grid-No. i 

resistor finegotmsl -0 220 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7" t 1/4" 
Seated Length  6-3/B" t 1/4" 
Maximum Dianeter   3" 
Bulb   ST-23 
Cap  Medium 
Base   Medium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4BL 

Pin 1 -Heater 
Pin 2 -Cathode: 

Circuit 
Returns 

volts 
amp 

Pin 3-Grid 
Pin 4 -Heater, 

Cathode 
Cap -Anode 

Maximum Ratings, Ahsolute Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. volts 
Inverse  1000 max. volts 

GRID VOLTAGE: 
Before Conduction  -500 max. volts 
During Conduction  -10 max. volts 

CATHODE CURRENT: 
Peak   15 max. ~np 
Average`"  2.5 max. amp 
Fault, for 0.1 sec. maximum  200 max. amp_ 

GRID CURRENT: 
Average". +0,25 max. arnp 

COND.~AERCURY TEMPERATURE RANGE'   +40 to +g0 °C 
OPERATING FREQUENCY  150 max. cps 

E 
Rs pve raged over any interval of 15 sec. max. 

~ Recommendetl operating temperature is 40D C. 

~Indicat e5 a cn ange. 
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THYRATRON 

MEDIUM CAP 

ST 23 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOU1..0 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 
BAYONET BASE 

92C5-6743R1 
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THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TvvE 
RANGE 
E{{~'=S 
TO 
INITAI 
TUE1E5. 
ACTERISTKS 
GiUD 
COND-MERCVRY 
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1 LIEE 
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515708 

CONDITIONS WHERE 
AC fS%a:URCUIT RETURNS 
THE RANGE INCLUDES 
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AS CHANGE IN CHAR-

DUE TO HEATER BIASING. 
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THYRATRON 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN HEATER PHASING 

TYPE 5559 EE=S VOLT$ AC 
CONDENSED-MERCURY TEMPERATURE=40•C 
GRID RESISTOR (OHMS)=0 

CURVE PHASE ANGLE 
DEGREES• 

CIRCUIT 
RETURN 

IBO• PIN Nat 
~~~ 0• PIN Nat 

- •BETWEEN HEATER VOLTAGE AT 
PIN N><I AND ANODE VOLTAGE 
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5560 

THYRATRON 
MERCURY-VAPOR TETRODE 

DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5.5° 5.0 
Current  5.0° 4.5 

Cathode: 
Minimum Heating Time, prior 
to tube conduction 5   minutes 

Direct Interelectrode Capacitances(Approx.): 
Grid No.l to Anode  0 2  µµf 
Grid No.l to Cathode  4 4  µuf 

Ionization lime (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-rNao and grid-No.2 volts = 0 170 
Grid-No.2 Control Ratio (ApProx.) with grid No. l 

resistor lofmsl = 0;. grid-NN~o I and grid-No.2 volts - 0 300 

volts 
 amp 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overfill 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   MediumrShell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CD 

Pin 1 -Heater 
Pin 2 -Cathode; 

Circuit 
Returns 

Pin 3 -Grid No.2 

Pin 4 -Heater, 
Cathode 

Top Cap -Anode 
Side Cap -Grid No.l 

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.l (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 
Fault, for 0.1 sec. maximum  200 max. amp 

° See next paa e. ~—Indicates a change, 
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f 
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THYRATRON 

GRID-No.2 CURRENT: 
Average"  0.25 max. amp 

GRID No.l CURRENT: 
Average"  •  +402 to 

a
+g0 oC COND.-MERCURY TEMPERATURE RANGE  

OPERATING FREQUENCY  150 max. cps 

0 
Applies when this tuEe is used for ignitor firing. 

pverag ed over any inte ry at of 15 sec. max. 

Recommended operating temperature is ao°C. 

MEDIUM 3" DIA. MAX. 
GAP 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM- SHELL 
SMALL 4-PIN 

BAYONET BASE 

92C5-674281 

NOTE THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID -
N41 GAP IS 45° t 5°  FROM THE PLANE THROUGH THE TUBE 
AXIS ANO CENTER OF BAYONET PIN. GRID-NYI GAP IS ON 
SAME SIDE AS PIN Nei. 

TEMPERATURE-RISE CHARACTERISTIC of the 5560 
is the same as that shown for Type 5559 

MARCH 1, 1951 TUgE DEPARTMENT 
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5560 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 5560 
RANGE IS iOR CONp TIONS WHERE: 
C~ = 5 VOLT 5 AC f S'4: GRID-Nt 2 (911ELD} 
VOlT4= 0: CIRCUIT RETURNS TO PIN N% 
2. THE RANGE INCLUDES INITIAL ANp 
LIEE VARIATIONS OE INOIVIpUAI TUBE$, 
AS WELL AS CHANGE IN 01ARACTEPoS-
TICS IXlE TO HEATER PHASING. 
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THYRATRON 

AVERAGE GRID CHARAGTERIS'iIGS 
BEFORE ANODE CONDUCTION 

TYPE SS60 
Eq=S VOLTS AC 
'GRID -Na2 (SHIELD) VOLTS=O ' 
GRID-N>rl RESISTOR (ONMS)=0 
CIRCUIT RETURNS TO PIN N>r2 
COND.-MERCURY TEMPERATURE=AO'C 

O =CONDUCTION STARTS 
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AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 5560 
Ep=S VOLTS AC 
GRID-Nf2 (SNIELD) VOLTS=O 
GRID-Nal RESISTOR (OHMS)=0 
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5563-A 

MERCURY-VAPOR THYRATRON 
NEGATIVE-CONTROL TRIODE TYPE 

Supersedes Type 5563 

GENERAL DATA 
Electrical: 

Filament, Coated: 

9 

Nin. Av. Naz. 

Voltage  4.75 5 5.25 volts 
Current at 5 volts - 10 11 amp 

Minimum Heating Time: 
On initial instal lation, with no voltage 

on grid or anode, for redistribution of 
mercury to lower part of tube  15 minutes 

During subsequent operation, to al low 
fi lament to reachoperating temperature 
prior to tube conduction   1 minute 

Direct Interelectrode Capacitances:° 
Grid to anode  4 µµf 
Grid to cathode  16 µµf 

Ionization Time (Approx  )   10 µsec 
Deionization Time (Approx  )   1000 µsec 
Maximum Critical Grid Current for 

instantaneous anode volts = 20000   50 µa 
Anode Voltage Drop (Approx.): 

At anode amperes = 11  5   15 volts 
At anode amperes = 70  25 volts 

Grid Control Ratio (Approx.): 
Under conditions: 10000-ohm grid resistor, 
circuit returns to pin 2, fi lament voltage 
at pin 4 out of phase with anode voltage 
by 180°, and condensed-mercury temperature 
of 40 °C   275 

Mechanical: 

Operating Position  Vertical, base down 
Overall Length   10 3/32" t 7/16" 
Maximum Diameter   2-5/8" 
Bulb  T20 
Weight (Approx.)   13 oz 
Cap  Medium with Tubular Support (JETEC No.C1 39) 
Socket  Johnson No.123-211, or equivalent 
Base   Skirted Medium~vletal-Shell Jumbo 4-Pin 

with Bayonet (JETEC No.A4-69) 
Basing Designation far BOTTOM VIEW 3k 
Pin 1 - Grid 
Pin 2 - Filament, 

Internal 
Shield, 
Circuit 
Returns 

Pin 3 - No Connec-
tion 

Pin 4 - Filament 
Cap - Anode 

o Without exte rnat shield. ~-Indicates a change. 
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5563-A 
MERCURY-VAPOR THYRATRON 

Temperature Control: 

denting--When the ambien t temperature is so low that the normal 

rise of condensed-mercury temperature above the ambient 

temperature wilt not bring the condensed-mercury temperature 

up to the minimum value of the operating range specified 

under Xaxi•u• Ratings, some form of heat-copse ruing en-

closure or auxil iary heater wilt be required. 

Cooling-- When the operating conditions are such that the maximum 

value of the oDeratinq condensed-mercury temperature for the 

appl icaDle service rating is exceeded, provision should De 

made for forced-air cooling sufficient to prevent exceeding 

the maximum value. 

Temperature Rise of Condensed Mercury to 
Equil ibrium Above Ambient Temperature 

No load   13 °C 
Full load   17 °C 

CONTROL SERVICE--ln-Phase Operation•
Maximum Ratings, Absolute Values: 

For suyAly frequency of ag to bo cgs 

Operating Condensed-Me re ury-

Te•perature 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 = n. 75 and no Deat-conserving enclosure. 

• Filament voltage hasa phase angle of either 00 or 1800 with respect to 
the anode voltage. 

~,~: See next page. + Indicates a change. 
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5563-A 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE--Quadrature Operationoo 

Maximum Ratings, Absolute Values: 

For su¢¢ly frequency o} 25 to 6o c¢s 

PEAK ANODE VOLTAGE: 

O De rating Condensed-Me rcury-
TemDerature Range 

25 to 55 °C 25 to 50 °C 

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  11.5 max. 11.5 max. ' amp 
Average~~ 2.5 max. 2.5 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 

HIGH-SPEED LOAD-CIRCUIT PROTECTION SERVICE 

Maximum Ratings, Absolute Values: 

O Da rating Condensed-Nercury-
Temperature Range 

40 to 55 °C 40 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   100 max. 100 max, amp 
Average°   70 max. 70 max. amp 
Average§   1.05 max. 1.05 max. amp 

Maximum Circuit Values: 

Grid—Circuit Resistance. 0.1 max. 0.1 max, megohm 

h oo ~ ° §: See next page. ~-Indicates a change. 
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5563-A 

MERCURY-VAPOR THYRATRON 

~ Averaged over one grid-c ontl uct inD period. 
N Averaged over any period of 20 seconds maximum. 
0o Fi lament voltage is 60° to 120° out of phase (lead ino or lagging) 

with the anode voltage. 

In this service, the faults may occur in quick succession or may be 
separated by several months. 

~A 
Averaged over any period of o.l second maximum. 

if Averagetl over any period of 20 seconds maximum. This average—anode—
current value is specified [o 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 
anotle current over the averaging period less than 0.1 second ontl may 
De determined by 

Number of Faults - 
1.05 x 20 

Average Anode Current Duration 
during fault x of Fault 

6xamflie: 

A ssume~that the maximum average anode current is 70 amperes for the 
maximum duration of 0.1 second. On suDst itut ion oP these values i 
[he equ a[ion, the pe rmissiDle number of faults is determined to be 
3. If the average anode current is less than 70 amperes over an 
averaging period of less Lhan 0.1 second, i[ will De oDv ious that a 
greater 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 should prove adequate, 

make sure it provides the required protection to the 

ope rotor. 

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 i mercury vapor and are detrimental to 
tube l ife and performance. When shields are used, special 

attention must he given to providing adequate venti lation 

and to maintaining normal condensed-mercury temperature. 

Radio-frequency fi lters are employed to prevent damage 

caused by rf currents which might otherwise be fed back 

into the 5563-A. 

+Intl icat es 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

MA•X. 
DC

OUTPUT 
AMPERES 

lav 

MAX. 
DC 

OUTPUT 
XW 

TO FILTER 

Pdc 

fig.l 
Half-Wave 14000° 6300 1.6 10 

Single-Phase 10600 4700 1.8 8.5 
In-Phase Operation 

F i g.2 
Full-Wave 7000° 6300 ~. 20 

Single-Phase 5300 4700 :,~ 17 
In-Phase Operation 

F ig.3 
Series 14000° 12700 3.2 40 

Single-Phase 10600 9500 3.6 34 

In-Phase Operation 

Fig.4 
Half-Wave 8100° 9500 4.8 45 

Three-Phase 6100 7100 5.4 38 

In-Phase Operation 

Fig.5 
Parallel 8100 9500 15.0 143 

Three-Phase 6100 7100 15.0 106 

Quad rature Ope rdt ion 

F i g.6 
Series 8100° 19000 7.5 143 

Three-Phase 6100 14200 7.5 106 
Quad ratu re Operation 

Resis- Induc- Resis- Induc-
Fi9.7 live live live live 

Half-Nave Load Load Load Load 
Four-Phase 

7000° 9000 10.0 10.0 90 90 
Quad ratu re Operation 

5300 6700 10.0 10.0 67 67 

Resis- Induc- Resis- Induc-
fig.6 tine live live live 

Nalf-Wave Load Load Load Load 
Six-Phase 

7000° 9500 I I.O 1 1.5 105 1 10 
Quad rat u re Operation 

5300 7100 1 1.0 1 1.5 78 81 

° For maximum peak inverse anode voltage of 20000 volts, and contlensed—
mercury—temperature range of 25 to 50 C. 

~ For maximum peak inverse anode voltage of 15000 volts, and contlensed—
mercury—temperature range of 25 to 55 C. 
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5563-A 
MERCURY-VAPOR THYRATRON 

25/8 RMAX. 

MEDIUM CAP 
WITH TUBULAR SUPPORT 

JETEC Ne CI-39 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

SKIRTED MEDIUM-
METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 
JETEC NSA4-69 

9205-6295R1 ~ R 

720 BULB 

10 3/32 t x/16 

RATE OF RISE OF 
CON0. MERCURY TEMPERATURE 
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5563—A 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 
I I I I I 1 ~ ~ I I I I I I i 

RANGE IS FOR CONDITIONS WHERE 
- Ep= 5.0 VOLTS AC t 5 % ; GIRCUIT RETURNS TO PIN 2. 

FILAMENT VOLTAGE AT PIN 4 IS (-) WHEN ANODE 
- VOLTAGE IS (+). 

THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 
INDIVIDUAL TUBES. 

GRID RESISTOR = 10000 TO 100000 OHMS 
CONDENSED-MERCURY TEMPERATURE RANGE=25°TO 55°C 
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5563-A 

CHARACTERISTIC CURVES 

AVERAGE GRID 
CHARACTERISTICS 

BEEORE TUBE CONOUCTpN 

Ef' = SO VOLTS AC 
- CIRCUIT RETURNS TO PIN 2 

GRID RESISTOR=O OHMS 
-CONDENSED-MCRCVRY 

TE4PERATURE= 40•C 
O =CONDUCTgN STARTS  

CONDUCTION STARTS 
AT ~0.7V ǅ135 fLA 

.~S°
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GrO 
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•006 
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~004~ 

O 
~ 002 U 

7 
O O

K 
-not ~ 

u 
004 
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000 

0.00 

-010 

-300 -200 -100 O 
DC GRID VOlT3 

92C 5-03137 

AVERAGE GRID 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

E1' c ~0 VOLTS A C 
GRCUIT RETURNS TO PIN 2 
GRID RE317TOR=o ONNS 
CONOENS[D-NERCURT. 

TCNKRATURE a 40• C 

1111,1111,1111,111,1111,11111111111111,11111 

1,1,1,1'1,1,1,1,1,11 

1,1,1,111,1,1,1,11. 

1,1,11111111111,1,. 

111111111111111111. 
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CHARACl -~RISTIC CURVES 

FILAMENT REHEATING TIME 
AFTER POWER SUPPLY INTERRUPTION 

ANODE CURRE iT=O 
I 
1 5i , O 

y.
I

1 

2 3 4 S 92C3-83007 
OUTAGE TIME-MINUTES 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN 
CONDENSED-MERCURY TEMPERATURE 

Ep = 6.0 VOLTS A C 
- GRID RESISTOR = 10000 OHMS 

- 
CURVE 
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5563-A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 
I I l l l I G I I I! I
Ep=5.0 VOLTS AC 
GRID RESISTOR=10000 OHMS 
CONDENSED-MERCURY TEMPERATURE=40°C 

CURVE 

A 
B 

C 

PHASE 
ANGLE* 

0°
0°

0; 180°
90°

CIRCUIT 
RETURN 

PIN 2 
CTo 

PIN 4 
ANY• 

D 
E 

180°
IBO°

CTS 
PIN 2 

*BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 
ANODE VOLTAGE 

° CENTER TAP OF FILAMENT TRANSFORMER 
• PIN 2, PIN 4, OR CT 
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DC GRID SUPPLY VOLTS 

20 

N 
IS ~ 
O 

O 

Y 

w 

10 O 2 
6 
Y 
L 
W 
d 

5 

0 

APRIL 12,1954 TUBE DIVISION 
uo~o covounow a .waK.. xnensa~, rRw niter 

92CM-8309 



5563—A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT 
RETURN AT LOW ANODE VOLTAGES 

EF=S.O VOLTS AC 
GRID RESISTOR=10000 OHMS 
CONDENSED—MERCURY TEMPERATURE=40'C 

i 

CURVE 

A 
B 
C 
D 
E 

PHASE 
ANGLE ~ 

0' 
180' 
0' 

180' 
0' 

CIRCUIT 
RETURN 

PIN 2 
PIN 4 
CT c 
CT c 

PIN 4 
F 180' PIN 2 

* BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 
ANODE VOLTAGE 

CENTER TAP OF FILAMENT TRANSFORMER 
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CRITICAL DC GRID VOLTS 
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5563—A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN GRID —RESISTOR VALUE 
I 1 1 1 1 1 I I I I I I I I (( I I I I I I I I I I I I I I I 

E.F=5.0 VOLTS AC 
I I I I I I I I I

-CONDENSED-MERCURY TEMPERATURE=40'G 

GRID CIRCUIT PHASE CURVE RESISTOR RETURN ANGLE" MEGOHMS 

A 0.0 t PIN 2 180` 

B O.1 PIN 2 180' 

C PIN 2 180' 

* BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 
ANODE VOLTAGE 

C 

—100 -BO 

AP R Il. 12,1954 

B a 

—60 —40 

DC GRID SUPPLY VOLTS 

TUBE DIVISION 
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5651A 
Voltage-Reference Tube 

7-PIN MINIATURE, GLOW-DISCHARGE TYPE 

Especial ly Useful as a Voltage-
Reference Tube in DC Power Suppl ies 

DATA 

General: 

Cathode  Cold 
Operating Position Any 
Maximum Overall Length 2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" ± 3/32" 
Diameter 0 650" to 0.750" 
Dimensional Outl ine .(See General Section) JEDEC No. 5-2 
Bulb Tra-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 
Basing Designation for BOTTOM VIEW  5®O 

Pin 1 -Anode 
Pin 2 -Cathode 
Pin 3 -Do not use 
Pin 4 -Cathode 

Pin 5 -Anode 
Pin 6 -Do not use 
Pin 7 -Cathode 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC OPERATING CURRENT (Continuous)   3.5 max. ma 
DC OPERATING CURRENT (Continuous)   1.5.~t, ma 
AMBIENT TEMPERATURE RANGE   -55 to 90 °C 

Characteristics and Operation 

DC Starting Voltage  
DC Operating Voltage (Varia-

tion from tube to tube): 

Range Values: 

Min. Av. Max. 

- 107 1158 volts 

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° C)  - -4 - my/°C 

Percentage Variation of 
Operating Voltage:b 
During first 300 hours 
of l ife°  - - 0.1 

During subsequent 1000 
hours of l ife  0.1 ~ 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8- 63 
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5651A 
Min. Av. Max. 

Short-term (100 hours) 
Variation of Operating 
Voltage after first 300 
hours of l ifeb  - - 0.05 ~ 

Instantaneous Voltage 
Fluctuation (Voltage jump)d - - 0.1 volt 

Circuit Values: 

Shunt Capacitor   - - 0.02 µf 
Series Resistor   e 

a A do supply voltage of 115 volts minimum should be provided to insure 
"starting" throughout tube l ife. 

b DC operating came nt = 2 5 ma. 

d After initial 9-minute wa rrtr up period. 
d Defined as the maximum instantaneous voltage fluctuation at any current 

level within the operating current range. 
e A 5e ties resistor must always be used with the 5651A, The resistance 

value must be chosen so that (1) the maximum current rating of g.5 ma is 
not exceeded at the Highest anode-supply voltage employed, antl (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 
Stabi l ity Life Performance: 

This test is performed on a sample lot of tubes to assure 
that the tubes have been properly stabi l ized. Life testing is 
performed under the fol ~owing conditions: DC anode-supply volts 
= 135, do operating mi l l iamperes = 2.5, anode-circuit resistance 
(ohms) = 20000. At the end of 300 hours of operation, tubes 
wi l l not show a change in do operating voltage greater than 
0. 1 per cent from the initial do operating voltage. At the 
end of 1300 hours of ope ration, tubes wi l l not show a change in 

do operating voltage greater than 0. 1 percent from the operat-
ing voltage at 300 hours. During any 100-hour interval between 

300 and 1300 hours of operation, tubes wi l l not show a change 
in do operating voltage greater than 0.05 per cent from the 
do operating voltage at the start of the interval. 

INSTALLATION AND APPLICATION 
Make no connections to bins g and 6. Any potentials ap-

pl ied to these pins may cause erratic tube performance. The 
three pin terminals for the cathode (pins 2, 4, and 71 and the 
t wofor the anode (pins I and 5) offer the equipment designer 
several different possibi l ities for connection of the 5651A. 
Any pair of interconnected pins can be used as ajumper connec-
tion to aci rcuit common to either the cathode orto the anode. 
The use of such a jumper connection provides a means for open-
ing the circuit to protect circuit components when the 5651A 
is removed from its socket. Under no circumstances should the 
current through any pair of interconnected gins exceed one 
amge re. 

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



5651A 
If the load for the regulated power supply is disconnected 

either directly or by removing the 5651A from its socket, the 
rectifier capacitors wi l l charge to the rectifier peak volt-

age. It is important, therefore, that these capacitors be 

rated to withstand such voltage. 

A warm-uq ye riod of 3 minutes should be al lowe d each time 
the equipment is turned on to insure minimum voltage drift of 
the 5651A. 

When a shunt cagac itor is used with the 5651A,. its value 

should be l imited to 0.02 µf. A large value of capacitance 

may cause the tube to osci l late and thus give unstable perfor-

mance. 

Shielding should be uti l ized for the 5651A to insure maxi-
mum stabi l ity when the tube is operated in the presence of 

strong rf or magnetic fields. 

SERIES-TYPE STABILIZED-VOLTAGE SUPPLY-CIRCUIT 
Using RCA-5651A as Voltage-Reference Tube 

The voltage regulation of this supply operated at a fixed 
l ine voltage of 1 17 volts and an output voltage of 250 volts 
is less than 0.2 volt over the current range of-0 to 225 
mi l l iamperes. At ful l current, the regulation fora va ri- 
at ion of ±10 per cent in l ine voltage is less than 0. 1 volt. 

UNREGULATED 
FILTERED o--
DC VOLTAGE 

C1 - 0. 1 µf, 400 volts 
R1 - Pl at e current 'balanc-

ing potentiometer, 
160 ohms, 10 watts 

R 2 - 12000 ohms, 2 watts 
R3 - 470000 ohms, 1/2 watt 
R u -470000 ohms, I/2 watt 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS ° 
0-225 MA. 

92CM-12020 

R5 -12000 ohms, 2 watts 

R6 - 68000 ohms, I watt 

R7 - I megohm, I/2 watt 

R e - 15000 ohms, 2 watts 
Ry - Output voltage-con-

trolpotentiometer, 

10000 ohms 

~ 375 volts app ro x. at zero load current; 325 volts app rox, at 225 mill i-
amperes load current. 

® Socket connections are made so that removal Of the 5651A from its sock-
et opens the load. 

Informenon furnished by RCA is believed to be accurate and re-
Iuble. However, no responsibility is assumed by RCA for its use; 

r for eny infringements of patents o other rights of third 
pertiea which may result Erom its u e. No license is granted by 
~mplicetion or otherwise under any patent or potent rights of RCA. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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5696 
THYRATRON 

GAS—TETRODE, MINIATURE TYPE 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.150 

Cathode: 
Minimum Heating Time, prior 

to tube conduction 10   sec 
Direct Interelectrode Capacitances (Approx.):o 
Grid No.l to Anode  0 03   µuf 
Input  1.6   µµf 
Output  0 54   µNf 

Ionization Time (Approx.): 
For conditions: do anode volts = 100; grid—No. l 

square—pulse volts = +50; peak cathode 
amperes during conduction = 0. 150  0.5 µSet 

Deionization Time (Approx.): 
For conditions: do anode volts = 500; grid—No. l 

volts = —100, grid—No. l resistor lohmsl = 

1000; do cathode amperes = 0.025   25 µsec 

For conditions: do anode volts = 500; grid—No l 

volts = —13; grid—No. l resistor lohms) _ 

1000; do cathode amperes = 0.025   40 µsec 
Maximum Critical Grid-No.l Current, with ac 

anode-supply volts Irmsl = 350, and 
average cathode amperes = 0.025   0.5 µamp 

Anode Voltage Drop (ADPrOx.)   to volts 
Grid-No.l Control Ratio (Approx.) with grid-No. l 

resistor Imegohmsl = 0; grid—No.2 volts = 0 250 

Grid—No.2 Control Ratio (Approx.) with grid—No. t 
volts = 0, grid—No:2 resistor (ohmsl = 0   15 

Without external shi eltl. 

Nechanical: 

Mounting Position  AnY 
Maximum Overall Length   1-3/4" 
Maximum Seated Length  1-1/2" 

~ R Length, Base Seat to Bulb Top (excluding tip). 1-1l8" t 3/32" 
Maximum Diameter   314" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   78N 

Pin 1 -Grid No.l p Q Pin 5-Grid No.2 

Pin ~-Cathode 

©,~, 0  

Pin 6 -Anode 

Pin Heater Pin 7 -Grid No.2 

Pin 4 -Heater 

amp 

FEB. 1, 1949 TUeFDEPARTMENT TENTATIVE DATA 
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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 iSHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -50 max. volts 
Average, during anode conduction• -10 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conductionm. -10 max. volts 

CATHODE CURRENT: 
Peak   0.1 max. amp 
Average' 0  025 max. amp 
Surge, for duration of 0.1 sec. max. 2 max. amp 

GRID-No.2 CURRENT: 
Averagem +0  005 max. amp 

GRID--No.l CURRENT: 
Averagem +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 +g0 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 volts 
Grid No  2  Connected to cathode at socket 
RMS Grid-No.l Bias Voltage°  5 volts 
Peak Grid-No.l Signal Voltage  5 volts 
Grid-No.i-Circuit Resistance   0.1 megohm 
Anode-Circuit Resistance#   5000 ohms 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance   10 max.megohms 

m ~v eraged over any interval of g0 sec. max. 

° ApD roximately 1800 out of phase with the epode voltage. 

I Sutflci ent resistance, including the tune load, must De used untler any 

co nditlons of operation to prevent exceeding the current ratings. 

FEB. 1, 1949 ME DEPARTMENT TENTATIVE DATA 
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AVERAGE CONTROL CHARACTERISTICS 
rrrrrrrrrrrrrorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr■ 

rrrrrrrrrrrrrrrrrrrrrrr 
rrrrrrrrrrrrrrrrrrrrrr■ 
rrrrrrrrrrrrrrrrrrrrrrr 
rrrrrrrrrrrrrrrrrrrrrr■ 
rrrrrrrrrrrrrrrrrrrrrr■ 
rrrrrrrrrrrrrrrrrrrrrr■ 

tp=6.3 VOLTS 
GRID-NQ 2 RESISTOR (OHMS) =0 
GRID-Nsl RESISTOR (OHMS)=0 

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr■=rr 

 _  ,a /c1111r m nlr  ■rrurrurn 
■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrirrr/rri~iii 

rrrYl.rlrl rr11I Ir rrrrrrrrrrrrrfrrrrrrrrrrrrrrrrrr® rrrwllrrrlirrl!Ilr 
'JI Irrrl Irrl II Ir rrrr rrrrr rr rr ■ ■rrrr ■ rr ■ ■ ■ ■rrr ■ rrrrrrr11711 rrrl l rrl II Ir rrrrrrrrrrrrrrrrrrr■rrrrrrrrrrrrrrrrrr.i'  Irrrl Irrl 11 lr 

/rrr Irrl 11 lr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrel/rrr/rrllllr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr■rrr'~1/rrr/rrllllr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr:rrrrrrrrllllr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~/rrr■\rrllllr

T/ rrr/ ■rrl II I■ rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrlr\MI rrrt.rrtl III\ 
II rrllr \\1111■ 

rrrrrrrrrrrrrrrrrrrrrr■■rrrrrrrrrrrrfr  Irrrl Ir rrl ll I■ 
_  Irrr'Ir■\III  I■  " /rrrlll l■ 

 S/ r rrr Jrrrl  II Ir 

rrrrrrrrrrrrrrrrrrrrrrrrrr~ 'll 1111 
Ilrrr/ rrrr) ll Ir 

 Irrrl  rrrr) ll Ir 
Ilrrrrl II 

■rrrrrrrrrrrrrrrrrrrrrr■rrrrrrrrrrrr/rrrrll~~~~1111~ 
■■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrl  Irrrr! 1lrrrl ll lr 

'Irl\r  Irrrr1111r 
/rrrr 11 Ir 

■rrrrrrrrrrrrrrrrrrrr\rrrrrrrrrrrrr/rrrrrrrrrr;ll~
 =rrrrrrrrrrrrrrrrrrrrrrr■r rrrrrrlir 
■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr,rrrrrl■rrrrlllr 
■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrirrrrrrlrrrrrrll■ 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr.rrrrrr•Irrrr/rll■ 
■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~~rrrrrrrrrrrrlrll■ 
  ~rury'uror/r~Ir 

  rrrrr~.rrJr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrr~: -.rrrrr..rrr,rr 
rrrrrrrrrrrrrrrrrrrrrrrrrr~~~rrrrrr!~rrrrrcrr~~rr
 ~:.  ~~ s :rug  _. s.ru!.  .:~ 

sc.  _~ :. 
~~. 

~:~ 

~~~-~ 
~~~~ 

r~~=~   .~~ 
rr\/~=~ 

uuunuuuuuuuuuuonurrrurruruur■ 

■rrurrurrrruurrnrurunnurunuuuruu■ ■urruuuruuuruurrrurrruuuouuuruu ■■rrnururrrrurrrurnnunuuuruuurruu ■■urruurrrronuurruuunuruuuuuruu 

m 

0 

C N 
r 
J 
O 

a 
Z 

N ~ 

U 
0 

0 

N 

Q 
1 

d 
O O oO O OI 
h O 

O 
N 

DC ANODE YOLTS 
11rE DDARTMENT 

uoro cara•rar+ a ~nc,~. wuuwn..aw amr 
AU G. 8,1948 92CM-70aa 



5696 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 5696 
GRID-N~2 CSHIELD)VOLTS=O 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR-0.1 MEG. AND 10 
MEG.-ANO TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES b SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR AHEATER-

VOITAGE RANGE OF 5.7 TO 6.9 VOLTS 
ANO FOR AN AMBIENT TEMPERATURE 
RANGE OF-55 TO+90 ^C 

Range for Range (or 
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THYRATRON 

AVERAGE CHARACTERISTICS 
BEFORE ANODE CONDUCTION 
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AVERAGE CHARACTERISTICS 
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5727 
GAS THYRATRON 

7-PIN MINIATURE TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10%' .ac or do volts 
Current   0.6   amp 

Cathode: 
Minimum heating time prior to 
tube conduction   20 sec 

Direct Interelectrode Capacitances 

Grid No.1 to anode 
Grid No.l to cathode, grid No.2, 

and heater 
Anode to cathode, grid No. 2, 
and heater 

Ionization Time (Approx.): 
For do anode volts = 100, grid-
No.1 volts (square-wave pulse) _ 
50, peak anode amperes during 
conduction = 0  5 

Deionization Time (Approx.): 
For do anode volts = 125, do anode 
amperes = 0.1, grid-No.l resistor 
(ohms) = 1000, and grid-No.l volts 
_ -loo 

For do anode volts = 125, do anode 
amperes = 0.1, grid-No.i resistor 
(ohms) = 1000, and grid-No.l volts 
_ -10  

Maximum Critical Grid-No.l Current: 
For anode-supply volts (rms) = 460, 
and average anode amperes = 0.1  

Anode Voltage Drop (Approx  ) 
Grid-No.1 Control Ratio (Approx.) 

with grid-No.l resistor (megohms) 
= 0, grid-No.2 volts = 0 

Grid-No.2 Control Ratio (Approx.) 
with grid-No.1 resistor (megohms) 
= 0, grid-No.2 resistor (megohms) 
= 0, grid-No.l volts = 0 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" t 3/32" 
Maximum Diameter  3/4" 
Dimensional Outl ine   See General Section 
Bulb  T5-1/2 
Base Small-Button Miniature 7-Pin (JETEC No.E7-1) 

",~: See next page. 

0.026 µµf 

2.4 µµf 

1.6 µµf 

0.5 µsec 

35 µsec 

75 µsec 

0.5 µa 
8 volts 

250 

1000 
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5727 

GAS THYRATRON 

Basing Designation for BOTTOM VIEW  78N 

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

Pin 5 -Grid No.2 
Pin 6 -Anode 
Pint -Grid No.2 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For anode-suggly frequency of 6o cqs 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse  .. 1300 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Average', during tube conduction -10 max, volts 

GRID-No.l (CONTROL~RID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Average', during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak   0.5 max. amp 
Average'   0.1 max. amp 
Fault, for duration of 0.1 second max.. 10 max. amp 

GRID-No.2 CURRENT: 
Average'   +0.01 max. amp 

GRID-No.l CURRENT: 
Averages +0.01 max. amp 

PEAK HEATER-CATHODE~VOLTAGE~ 
Heater negative with respect to cathode 100 max. volts 
Heater positive with respect to cathode 25 max, volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   150 max. °C 

AMBIENT TEMPERATURE  -75 min. oC 

Typical Operation for Relay Service: 

RMS Anode Voltage  117 400 volts 
Grid-No.2 Voltage  0 0 volts 
RMS Grid-No.l Bias Voltage°. 5 - volts 
DC Grid-No.l Bias Voltage  - -6 volts 
Peak Grid-No.1 Signal Voltage. 5 6 volts 
Grid-No.l-Circuit Resistance 1 1 megohm 
Anode-Circuit Resistances  1200 2000 ohms 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   10 max. megohms 

",o,',°,#: See next Dage. 
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5727 

GAS THYRATRON 

PULSE-MODULATOR SERVICE 

For rectangular-wave shafles, duty cycle o} o.00i max., 
pulse duration o} g µsec. max., and bulse-repetition 

rate o} qoo bys max. 

Maximum and Minimum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   500 max. volts 
Inverse 100 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction  -50 max. volts 
Average, during tube conduction -10 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction  -100 max. volts 
Average, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak  10 max. amp 
Average   0.01 max. amp 
Rate of change  100 max. amp/µsec 

PEAK GRID-No.2 CURRENT  0.02 max. amp 
PEAK GRID-No.l CURRENT  0.02 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 0 max. volts 
Heater positive with respect to cathode 0 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  150 max. °C 

AMBIENT TEMPERATURE   -75 min, °C 

Maximum and Minimum Circuit Values: 

Grid-No.l-Circuit Resistance  0.5 max. megohm 

Grid-No.2-Circuit Resistance  J25000 max. ohms 
l 2000 min. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are initial, unless otherwise sbeci}lied 

Note Min. Max. 

Neater Current  1 540 660 ma 
Grid-No.l Supply Voltage for 
Tube Conduction (1) 1  2 -2.9 -4.5 volts 

Grid-No.l Supply Voltage for 
Tube Conduction (2) 1  3 - -5.2 volts 

Grid-No.l Supply Voltage for 
Tube Conduction (3) 4  3 - -6.4 volts 

Anode-Supply Voltage for 
Tube Conduction (1) 1  5 - 38 volts 

Anode-Supply Voltage .for Tube 
Conduction (1) at 500 hours 1,5 - 50 volts 

Anode-Supply Voltage for 
Tube Conduction (2) 6  5 - 5C volts 

+ o ~ o #: gee next page. 
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5727 

GAS THYRATRON 

Anode-Supply Voltage for 
Tube Conduction (3) 

RMS Grid-No.2 Supply Voltage 
for Tube Conduction (This 
voltage is 1800 out of phase 
with anode-supply voltage). . 

Heater-Cathode Leakage Current: 
Heater 25 volts positive 

with respect to cathode 
Heater 100 volts negative 

with respect to cathode 
Heater-Cathode Leakage 
Current at 500 hours: 
Heater 25 volts positive 

with respect to cathode 
Heater 100 volts negative 

with respect to cathode 
Leakage Resistance: 
Grid-No.2 to anode 

Leakage Resistance: 
Grid-No.2 to anode at 
500 hours 

Note Nin. Nax. 

7  8 650 - 

1,9 1.9 3.3 

1 - 15 

1 - 15 

1 - 20 

1 - 20 

1  10 760 - 

volts 

voltsL.'"" 

µa 

µa 

µa 

µa 

megohms 

1,10 380 - megohms 

Note 1: With 6.3 volts ac or do on neater. 

Note 2: With anode—supyly volts (rms) = u60, grid—No.2 volts = 0, load 
resistor (ohms) = 9000, and grid—No.1 resistor (megohms) = 0. 1. 

Note 3: With anode—supply volts (rms) = u60, grid—No.2 volts = 0, load 
resistor (onms = 9000, antl grid—x0.1 resistor (megohms) = 10. 

Note LL: Mith 7.0 volts ac or do on heater. 

Note 5: With grid—x0.2 volts = 0, grid—N o.3 volts = 0, load resistor 
(ohms) = 1000, and grid—No.l resistor (megohms) = 0.1. 

Note 6: Witn 5.7 volts ac or do on heater. 

Note 7: With 0 volts on heater. 

Note 8: Witn grid—No.1 volts = —100, grid—X0.2 volts = 0, and load 
resistor (ohms) = 10000. 

Note 9: With anode—supply volts (rms) = 150, grid—No.i suDP ly volts 
(rms and in pn ase with anotle—supply voltage) = 16. 

Note 10: With gritl—No.2 volts = t380 with re sDect to anode and all other 
electrodes floating. 

'% For pulse—modulator service, tolerance is a10f, —5S. 

o Without external shield. 

~ Averaged over any interval of 90 seconds maximum. 

~ Approximately 1800 out of phase with the anode voltage. 

# Sufficient resistance, including the tube load, must De used under any 
conditions of operation to prevent exceetling the current ratings. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   750 max, g 
This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are tested in 

8-57 ELECTRON TUBE DIV190N TENTATIVE DATA 2 
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5727 

GAS THYRATRON 

four different positions. At the end of this test, tubes 

wi l l not show permanent or temporary shorts or open 

circuits, and are required to meet establ ished l imits for 

heater—cathode leakage current, grid—No. l supply voltage 

for tube conduction 1 1) and anode—supply voltage for tube 

conduction f l l. 

Fatigue Rating: 

Vibrational Acceleration  2.5 max. g 
This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected 
in each of three positions to 2.5 g vibrational acceleration 

at 60 cycles per second for 32 hours. At the end of this 

test, tubes wi l l not show permanent or temporary shorts 

or open circuits, and are required to meet establ ished 

l imits forheater—cathode leakage current, grid—No. l supply 

voltage for tuhe conduction ( I 1 and anode—supply voltage 

for tube conduction ( I). 

Heater—Cycling Life Performance: 

Cycles of Intermittent Operation. 2000 min, cycles 
Underthe fiol iowing conditions: Heater volts = 7.5 cycled 
one minute on and one minute offi, heater 100 volts negative 
with respect to cathode, and al l other elements connected 

to ground. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test a tuhe is considered in—

operative if it shows a permanent or temporary short or 

open circuit. 

I—Hour Stability Life Performance: 

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

production run to insure that tubes have been properly 

stabi l ized. Conditions of l ife testing are specified 
under 500—hour intermittent l ife performance, except test 
run at room temperature. Tubes are initial ly read for 
grid—No. l supply voltage for tube conduction ( I ). At the 
end of I hour, grid—No. l supply voltage is read. The 

i ation in the O —hour and I-hourre adings wi l l not a eed 
15rper cent. Tubes must also meet establ ished l imits of 

grid—No. l supply voltage. 

100—Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early in—

operatives. Conditions of l ife testing are specified 

under 500—hour intermittent l ife performance, except test 

run at room temperature. At the end of 100 hours, a tube 

is considered inoperative if it shows a permanent or 
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5727 
GAS THYRATRON 

temporary short or open circuit orfai ls to meet establ ish—
ed l imits of grid—N o. l supply voltage fior tube conduction 

1 I ). 

500—Hour Intermittent Life Performance: 

This test is pe rfiormed on a sample lot of tubes from each 

production run to insure high qual ity of the individual 

tube and to guard against epidemic fai lu res of any of the 
~aracteristics indicated below. Life testing is conducted 

u nderthe fol lowing conditions: Heater volts = 6. 3, anode—

supply volts (rms) = 460, grid—No.2 supply volts = 0, 

average anode mi l l iamperes = 60, peak anode mi l l iamperes 

= 500, grid—No. l resistor lohms) = 50000, and minimum 

bulb temperature IoCI = 150. At the end of 500 hours, 

tube wi l l not show permanent shorts or open circuits and 

wi l l be criticized for the total number of defects in the 

sample lot and for the number of tubes fai l ing to pass 

establ ished initi ai l imits of heater Curren t, grid—No. l 

supply voltage ( I ), and 500—hour l imits for anode—supply 

voltage ( I l, heater—cathode leakage current, and leak—

age resistance shown under CHARACTER ISTfCS RANGE VALUES. 

OPERATINfi CONSIDERATIONS 

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. 

Curves shown under Type 2D21 also apply to the 5727 

13-57 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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5823 
GLOW-DISCHARGE TRIODE 

COLD-CATHODE, MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Cathode  
Ionization Time (Approx.); 

Cold 

For conditions: Instantaneous anode volts = 185; 

peak positive starter-electrode pre-firing 
volts 70; peak positive starter-
electrode triggering volts = 50; anode- Y
circuit series resistor (ohms )~= 820; 
starter-electrode series resistor 
l oh msl = 100000   20 µsec 

Deionization Time (Approx.); 
For conditions: (Same as for Ionization Time) 500 µsec 

Anode Voltage Drop  62 volts 
Starter—Electrode Voltage Drop  61 volts 
Anode Breakdown Voltage   290 volts 
Starter—Electrode Breakdown Voltage   80 volts 
Required Transfer Current (DC or~ 

Instantaneous AC) for transition of 
discharge to anode at 140 volts peak 50 µamp 

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" t 3/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small—Button Miniature 7—Pin 

Basing Designation fo; BOTTOM VIEW   4CK 

Pin 1 —Anode 
Pin 2 —Internal 

Connection—
Do Not Use 

Pin 3 —Cathode 
Pin 4 —Starter 

Electrode 

Pin 5 —Internal 
Connection—

Do Not Use 
Pin 6 — I nternal 

Cannection—
Do Not Use 

Pin 7 —Cathode 

Maximum Ratings, Absolute Values: 

For First-Quadrant Ode ration 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 
supply having a Preq ue ncy oP 60 cycles per second. If a contemplated 
appl ication Involves higher suD ply frequencies, please write, stat-
ing the proposed ope rat ing frequency, to the attention of Commercial 
E nglneering, RCA, Harrison, New Jersey for information as to required 
Changes in maximum ratings and cha racteri 5t ics. 

SEPT. 15, 1949 TUBEDEI'ARTMENT TENTATIVE DATA 1 
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582 3 
GLOW-DISCHARGE TRIODE 

CATHODE CURRENT: 
Peak  100 max, ma 
Average`. 25 max, ma 

PEAK STARTER-ELECTRODE CURRENT: 
With starter~lectrode voltage positive 100 max, ma 

AMBIENT TEMPERATURE   -60 to +75 °C 

Typical Operating Conditions: 

For Relay Service With bo-Cycle AC SugyCy 

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 Min. Naz. 

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° Kamp 

Anode Voltage Drop  4 - 85° volts 
Starter-Electrode Volt-

~ age Drop. 5 - 75° volts 

rote 1: With a variable do anode voltage, do starter-electrode voltage 
of o volts, node-ci r<ult stance of ,000 ohms, and 
Starter-electrode Series re5i5tancesof 50000 ohms. 

Note T: Mith do anode voltage of 0 volts, variable do 5ta rte r-electrode 
voltage, anode-circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

Note 3: Mith a variable do starter-electrode voltage, anode-circuit 
Series resistance of 3000 ohms, and 5ta rte r-electrode Series 
resistance of 2 megohms. 

Note u: Witty do anode voltage of 230 volts, do starter-electrode vol-
tage of 91 volts, dC cathode current of 50 mill iamperes, anode-
clrcult series resistance of 9000 ohms, and starter-electrode 
series resistance of 50000 ohms. 

x ote 5: Mith do anode voltage of 0 volts, variable Oc sta rter~lectrotle 
voltage, do starter-electrode current of 10 mill iamperes, and 
starter-electrode series resistance of 3000 ohms. 

t 
eve raged over any interval of IS seconds maximum. 

° Maximum individual LUDe values during life. 
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5823 

GLOW-DISCHARGE TRIODE 

OPERATING NOTES 

RCA-5823 is recommended for operation on 1•y in that part 
of the breakdown characteristic designated by Quadrant I. 
Operation in Quadrant II is satisfactory but changes in 
tube ratings are necessary. Operation in Quadrants III 
and IV is not recommended, because the anode and starter 
electrotle are not designed for efficient cathode opera-
tion; their use in this manner wi l l result in unstable 
operation and shorter tube l ife. The information given 
for Quadrants III and IV is of value to the equipment 
designer in that it indicates the need for precautions 
to be taken in order that the peak inverse voltage rat-
ing is not exceeded. 

8 ecause of the asymmetrical shape of its anode charact-
eristic the 5823 can be used as a rectifier. When so 
used (with starter electrode connected through 50000-ohm 
resistor to anode ), the 5823 has a maximum peak inverse 
anode voltage rating of 200 volts, a maximum peak cathode 
current of 100 mi l l iampe re s~, and a maximum do cathode 
current of 25 mi l l iamperes. Operation at values of do 
cathode current less than 6 mi l l iamperes is not recommended 
because of resulting instability. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 2 
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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. +AND— VOLTAGE VALUES FOR INDIVIDUAL 
TUBES AND FOR CHANGES DURING TUBE LIFE. THE VALUES SHOW N 
BY DASHED SECTIONS ARE APPROX.ON LY. 
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OPERATION NOT RECOMMENDED IN QUADRANTS III 8IY 
I 

STARTER—ELECTRODE VOLTS (DC OR INSTANTANEOUS AC) 

~/ 
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TRANSITION CHARACTERISTIC 

A
N

O
D

E
 

V
O

L
T

S
 
(D

C
 O

R
 
IN

S
T

A
N

T
A

N
E

O
U

S
 A

C
~

 
N

 
N

 
W

 
W

 
A

 

O
 

O
 

O
 

O
 

_ 
8 

O
 

O
 

O
 

O
 

i 
~ 
~ 
I 

MAX. INDIVIDUAL 
TUBE VALUES 
DURING LIFE 
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5823 
GLOW-DISCHARGE TRIODE 

AVERAGE ANODE CHARACTERISTIC 
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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 do volts 
Current at 6.3 volts — 2.6 2.85 amp 

Cathode: 
Minimum heating time prior to 

tube conduction  30 sec 
Maximum outage time without reheating. 5 sec 

Direct Interelectrode Capacitances 
(Approx.):°

Grid No.1 to anode   0.23 µµf 
Grid No.1 to cathode, grid No.2, 

and heater   5.8 µµf 
Anode to cathode, grid No.2, 

and heater   3.9 µµf 
Ionization Time (Approx.): 
For conditions: do anode volts = 100, 

grid—No.2 volts = 0, grid—No. l 

square—pulse volts = +50, and peak 

anode amperes during conduction 
= 5  0.5 µsec 

Deionization Time (Approx  )   See -Table 1 
Maximum Critical Grid—N o.1 Current: 

For conditions: ac anode—supply volts 
= 460 lrms 1, and average anode am—
peres = 0  5   3 /Jame 

Anode Voltage Drop (Approx.)   10 volts 
Grid—No.1 Control Ratio (Approx.): 
For conditions: grid—No. l resistor 

(megohms) = 0, grid—No.2 resistor 

Imegohmsl = 0, and grid—No.2 volts 

0  150 
Grid—N o.2 Control Ratio (Approx.): 

For conditions: grid—No. l resistor 
I meg ohms) = 0, grid—No.2 resistor 
(megohms) = 0, and grid—No-. I volts 

= 0  650 

Mechanical: 
Mounting Position  Any 
Maximum Overall Length   3-7/8" 
Maximum Seated Length  3-5/16" 
Maximum Diameter   1-23/32" 
Bulb   T-12 
Base   Large—Wafer Octal 6—Pin 

with External Barriers and Sleeve (JETEC No. B6-100) 

~ Without external shield, f Indicates a change. 

4-56 TUBE DIVISION 
RA010 CORPORATION Of AMERICA, NARAISON, NEW JERSEY 

DATA 1 



6012 
GAS THYRATRON 

Basing Designation for BOTTOM VIEW   6C0 

Pin 1 - Cathode 

Pin 2 - Heater 

Pin 3 - Grid No.l 

Pin 5 - Anode 

Pin 7 - Heater 

Pin 8 - Grid No.2 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

For anode-subtly frequency of 6o cps 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse  1300 max. volts 

GRID-N o.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Average, during tube conduction -10 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -200 max. volts 
Average, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak   5 max. amp 
Averaged   0.5 max. amp 
Fault, for duration of 0.1 second max. 20 max. amp 

AVERAGE GRID-No.2 CURRENTS   +0.05 max. amF 
AVERAGE GRID-No.l CURRENTA   +0.05 max. amp 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Neater positive with respect to cathode, 25 max. volts 

AMBIENT-TEMPERATURE RANGE  -75 to +90 °C 

Maximum Circuit Values: 

Grid-No.l~ircuit Resistance   2 max. megohms 

~ Averaged over any interval of 30 seconds maz imum. 

-w lnd icates a change. 

4-56 
TusE wvKloN 

RADIO CO110[ATION Of AMERIU, HARRISON, NEW JERSEY 

DATA 1 



6012 
-• GAS THYRATRON 

„~ 

TABLE I 

Ecc l DC Grid-No.1 Supply Voltage (Volts) 
Ecc2 DC Grid-No.2 Supply Voltage (Volts) 
R9j - Grid-No.1 Resistor (Megohms) 
R92 Grid-No.2 Resistor (Ohms) 

DC Anode Volts 125 250 
R91 Eccl 

R92* 

Ecc2 

DC Anode Amperes 0.5 I.0 0.5 1.0 

DEIONIZATION 
TIME 
µsec 

(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 

1000 

1000 

0 

0 

~ Series resistor between grid No.2 and cathode. 

t— 19 16 —" 
MAX. 

T 12 BULB 

LARGE-WAFER OCTAL 
6-PIN WITH 

EXTERNAL BARRIERS 

3 5~1fi 
MAX. 

3 T/e 
MAX. 

AND SLEEVE 
JETEC Ns 86-100 

__ 

I I„`I 
I'I 

F- 123 32 
MAX. 

92C5-7635RI 

4-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

DATA 2 



6012 
GASTHYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-N°I VOLTAGE 

GRID—N'2 (SHIELD) VOLTS=O 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID—N°I RESISTORT 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 69 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF FROM —75° TO *.90 ° C. 

RANGE FOR RANGE FOR 

2 MEGOHMS ._______1lQl 
MEGOHM 

--_— _ ~~/' 
Y s 

CON—
DUCTING 

~/CR TICAL ; 
/ 

`~ ~ 

~ 
CONDUCTING 

NON— 

~~ 

~~~~~ 

800 

5 
0 

600 `? 

v 
N 

400 ~ 
O 

O 
200 Q 

Q 

—16 —12 —8 —4 0 
DC GRID—N'I SUPPLY VOLTS 

92CS-774871 

4-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERIU, NARRISON, NEW Jf RSEV 

CE-774871 



6012 

AVERAGE CONTROL CHARACTERISTICS 
0 M 

Ep= 6.3 VOLTS 
GRID-N~2 RESISTOR.{OHMS 

GRID-N~ I RESISTOR (OHMS 

N 

 ~'

 i 

O o 0 0 0 0 
ao ,o a 

DC ANODE VOLTS 
TUBE DIVISION 

IADIO <ORPOeATNHE Of AMERIU, HAR0.150N, NEW IERSET 

0 
N 

92CM-7747 

J 
O 

o~ 

of 
Z 

C7 



6012 
CHARACTERISTIC CURVES 

AVERAGE GRID-NCI 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

.Ep=6.3 
GR 

.GR 
GR 

.o=CONDUCTION 

D-N~ 
0-NR 
D-Ns 

VOLTS 
2 
2 
l 

I ~ 

(SHIELD) 
RESISTOR 

RESISTOR 

I 

STARTS 

VOLTS=O 

(OHMS)=0 
(OHMS)=0 

DC ANODE VOLTS=2~ 
~ ~--. ` 

150 I 

200 
100 

300 

soo 

400 

+OAIO 

•0.005 

0 w 

W 

-OA05 p 
z 
U 
3 

0.010 -
i 

D 

0.ols 

u 
0 

0.020 

0.025 

-0030 
-10 -8 -6 -4 -2 0 

DC GRID-Nsl SUPPLY VOLTS 
92CM - 776371 

AVERAGE GRID-N°I 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

_Ef=6.3 VOLTS 
GRID -Ns2 (SHIELD) VOLTS=O 

-GR D-NQ2 RESISTOR (OHMS)=0 
ORD-Nsl RESISTOR (OHMS)=0 

II 

— DC ANODE MA.=100 ~ 

~i 

oaoo R _ 

+20 

N 
W 

+10 
a 
7 
t 
J 
J 

0 f 

i 

-lo 

- 4 - O -6 -2 +2 
DC GRID-Nsl SUPPLY VOLTS 

92CM- 77647 1 

20 

V 
O 

4-56 CE-776371 
-776471 ruBE WvSioN 

RADIO COlfORATION Of AMERIU, IURRISON, NEW lEASEY 
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6073 
VOLTAGE REGULATOR 
MINIATURE GLOW-DISCHARGE TYPE 

Intended for applications where eery stable character-

istfes and dependable performance under shock and 

ufbration are paramount: The 6073 is a "premium" 
version of the OA2. 

DATA 

General: 

Cathode   Cold 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-518" 
Maximum Seated Length   2-3/B" 
Length, Base Seat to Bulb Top (Excluding tip) 2" t 3/32" 
Maximum Diameter  3/4" 
Bulb T-5-1/2 
Base  Small-Button Miniature 7-Pin (JETEC No. E7-1J 

Basing Designation for BOTTOM VIEW   58Q 

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 Ratings, Absolute Values: 

AVERAGE STARTING CURRENT (See note below) 75 max. ma 

DC CATHODE CURRENT   f30 max. ma 
l 5 min. ma 

AMBIENT TEMPERATURE RANGE   -55 to +g0 °C 
FREQUENCY  0 max. cps 

Characteristics Range 4alues for Equipment Design: 

Nin. ay. Max. 

DC Anode-Supply Voltage   185 - - volts 
Anode Breakdown Voltage   - 156 185m volts 
Anode Voltage Drop  140Ra 151 168s volts 
Regulation (5 to 30 ma)   - 2 6m volts 

Circuit Values: 

Shunt Capacitor   - - 0.1 µf 
Series Resistor   See note below 

NOTE: The notes antl circuit information shown under Type OA2 are also 
a pplicao le to the 6073. 

•,6,R; See next page. 

MAY 1, 1952 
TUBE DEPARTMENT 

TENTATIVE DATA 
AAD10 CORPORATION OF AMERICA. HAR RISON. NEW 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: 
Instantaneous Impact Acceleration 900 

Section F-6b (9f) Vibration Test: 
Vibrational Acceleration  2.5 max. g 

~ Not less [nan indicated supply voltage sn ou ld De provided to insure 
'starting• throughout tune l ife. 

6 Maximum individual LUDe value during life. 

~ Minimum in0 iv id ual tuoe value during life. 

max. 9 

MAY 1. 1952 
TUBE DEPARTMENT 

RADIO COEEOIAiION Ot AMEtI G. HAt EIEON. NEW 1[tSEY 

TENTATIVE DATA 



6074 
VOLTAGE REGULATOR 
MINIATURE GLOW —DISCHARGE TYPE 

Intended for applications where eery stable character—

istics and dependable performance under shock and 
utbratton are paramount. The 607k is a "premium" 

uerston of the OB2. 

DATA 
General: 
Cathode  Cold 

Mechanical: 
Mounting Position  Any 
Maximum Overall Length   2-5/13" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). 2" t 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   58Q 

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 Ratings R Absolute Values: 

AVERAGE STARTING CURRENT (See note below) 75 max. ma 
DC CATHODE CURRENT   X30 max. ma 

l 5 min. ma 
AMBIENT TEMPERATURE RANGE  -55 to +g0 ° C 
FREQUENCY  0 max. cps 

Characteristics Range Values for Epuipment Design: 
Nin. Av. Naz. 

DC Anode-Supply Voltage. 133• - volts 
Anode Breakdown Voltage. - 115 133 volts 
Anode Voltage Drop   lO1R 108 114 volts 
Regulation (5 to 30 ma). - 1 4r  volts 

Circuit Yatues: 
Shunt Capacitor  - - 0.1 µf 
Series Resistor  See note below 

NOTE: Tne notes and circuit into rmation shown under Type OA2 are also 
applicable to the 6074. 

ǅ i R: See next page. 

MAY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 
eADiO CORPORATION OF AMFRICA, HARRI!ON, NEW IE RSEY 



6 0 74 
VOLTAGE REGULATOR 

Shack 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~'ib (9e) Shock Test: 
Instantaneous Impact Acceleration 900 max. 

Section F-6b (9f) Vibration Test: 
Vibrational Acceleration  2.5 max. g 

9 

A Not less than indicated supply voltage should De Dr ov id ed to insure 
•starting• throughout LuDe life. 

9 Maximum individual tune value during life. 

A Minimum individual tuhe value during life. 

MAY 1. 1952 
TUBE DEPARTMENT 

t~DlO COtEOt~T10N OE AMEtICA, NAttI50N, NEW 1Et5FY 

TENTATIVE DATA 



~~ 
CIK/6014 

XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

c,~ 

GENERAL DATA 

Electrical: 

Filament, Coated: Min. Av. Nax. 
Voltage_  2.4 2.5 2.6 
Current at 2.5 volts. 5.5 6.3 7.1 

ac or do volts 
amp 

Minimum heating time .prior to 
tube conduction   25 sec 

Direct Intereletf ode Capacitances (Approx.): 
Grid to anode  
Grid to cathode  

Maximum Deionization Time  

1 µµf 
10 µµf 
500 µsec 

Maximum Critical Grid Current   5 µamp 
node Voltage Drop: 
Average, at beginning of life   8 volts 
Maximum, at end of l ife   14 volts 

Maximum Commutation Factol-~, 
averaged over first 500 volts of 
inverse anode voltage rise  0.15 va/µs2

Grid Control Ratio (Approx.): 
Forconditions: 10000-ohm grid 
resistor, circuit returns to 
fi lament transformer center-
tap, do anode voltage, and do 
grid voltage  

Mechanical: 

Mounting Position   AnY 
Maximum Overall Length  4-1/4" 
aximum Diameter  1-9/16" 
eight (Approx  )  3 oz 
Bulb  T-12 
Base MediurtrMetal-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-89) 
Basing Designation for BOTTOM VIEW  4D 

Pin 1 - Filament 

Pin 2 -Anode 

230 

Pin 3 -Grid 

Pin 4 - Filament 

GRID-CONTROLLED RECTIFIER SER4ICE 

Maximum Ratings, Absolute Valves: 

PEAK ANODE VOLTAGE: 
forward   1000 max. volts 
Inverse   1250 max. volts 

.RID VOLTAGE: 
Peak, before tube conduction  -100 max. volts 

1 Defined as the product of the rate of current decay in amperes Der 
microsecond just before conduction ceases and the rate of inverse 

voltage rise in volts per microsecond following current conduction. 

12-56 
TUBE DIVISION 

TENTATIVE DATA 
RADIO CORRO RATION OF AMERICA. NARRISON, NFW JERSEY 



CIK/6014 
XENON THYRATRON 

ANODE CURRENT: 
Peak  
Av e rag e  

Fault, for 
maximum 

AMBIENT—TEMPF 

8 max. am 
1 max, am 

0.56 sec. 8 max. am 
1 sec. 4.5 max, am 

~ Averaged over 
" Averaged for duration of overload occurs ng no more than once in any 

period of u.5 seconds. 
`/ 

Overload', for duration of ~ 2 sec. 2.25 max. amp 
3 sec. 1.5 max. am' 
4 sec. 1.13 max. am 

duration of 0.1 second 

RATURE RANGE 

any period oP u.5 Sec and s. 

77 max. am 
—55 to +75 ° 

OPERATING CONSIDERATIONS 

Circuit returns may be made to either side of fi lament or 

to transformer center-tap. 

The anode of the CIK/6014 may show a red color when the 

tube is operated at ful l load. 

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. 

T 12 BULB 

MEDIUM-METAL-SHELL 
SMALL 4-PIN 
BAYONET BASE 
JETEC N' A4-89 

I 19/16 MAX.-*~ 
IC I 

4 /4 
, 

MAX. 

92C5-9108 

~v 

V 

`~€' 

12-56 TENTATIVE DATA 
TUBE DNISION 

RADIO CORRORAfION OF AMERICA. XARRISON, NEW JERSEY 
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CIK/6014 
XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE 
Ef=2.5 
RETURNS 
ER CENTER
INITIAL 
VIDUAL 
10000 
RANGE=

IS 
VOLTS 

AND 
TUBES.GRID 

OHMS. 
-55 

FOR CONDITIONS 
AC± 

TO FILAMENT 
-TAP. THE 

LIFE VARIATIONS 

AMEIIENT- TEMPERATURE 
TO +75'C. 

5%; 

RANGE 

RESISTOR=O 

WHERE: 
CIRCUIT 
TRANSFORM-

INCLUDES 
OF INDI-

TO 

/~ CONDUCTING 

~i//~~ ~ 

~~ /~ 
~~ 

~/ / 

~RITICAL 

/~R 

I~~~ 
~~~~~f~~ 

NON - 
CONDUCTING ~ ~ 

1000 

800 

F 

600 O 

W 

O 

400 Q 
U 
O 

200 

- 0 -8 -6 -4 -2 0 +2 +4 +b 
DC GRID SUPPLY VOLTS 

92C5-9111T 

12-56 
TUBE DIVISION CE-9111T 

RADIO CORPORATION Of AMf RICA. NARR15pN, NEW JERSEY 
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C3J/5632 
XENON THYRATRON 

^~ NEGATIVE—CONTROL TRIODE TYPE 

'~ 

GENERAL DATA 

Electrical: 

Filament, Coated and Min. Av. Nax. 
Mid—tapped: 
Voltage between pins 1 

and 4   2.4 2.5 2.6 ac or do volts 
Current at 2.5 volts. 7 9 11 amp 
Minimum heating time prior to 

tube conduction   30 sec 
Direct Interelectrode Capacitances (Approx.): 

Grid to anode   2 µµf 
Grid to cathode   14 µµf 

Maximum Deionization Time   1000 µsec 
Maximum Critical Grid Current   10 µamp 
Anode Voltage Drop: 

Average, at beginning of l ife   10 volts 
Maximum, at end of l ife   14 volts 

Maximum Commutation Factors, 
averaged over first 350 volts of 
inverse anode voltage rise  0.66 va/µs2

Grid Control Ratio (Approx.): 
For conditions: 10000—ohm grid 
resistor, circuit returns to 
fi lament mid —tap, do anode 
voltage, and do grid voltage  20D 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  6" 
Maximum Diameter  1-9/16" 
Weight (Approx  )  3 oz 
Cap  Medium (JETEC No.Ci-5) 
Bulb T-12 
Base Medium-Metal —Shell Small 4—Pin 

with Bayonet (JETEC No. A4-89) 
Basing Designation for BOTTOM VIEW  4CF 

Pin 1 —Filament 
Pin 2 —Filament 

Mid—Tap 81 
Circuit 
Returns 

Pin 3 —Grid 
Pin 4 —Filament 

Cap —Anode 

GRID—CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Ab solute values: 

PEAK ANODE VOLTAGE:. 
Forward   900 max. volts 
Inverse   1250 max. volts 

~ Defined as the protl uct of the rate of current tlecay in amperes per 
microsecond lust beforeconduction ceases antl the rate of inverse 
voltage rise n volts per microsecond following current conduction. 

12-56 ruse avislON TENTATIVE DATA 
RAtl10 CORIORATION Of AMERICA. HARRISON, NFW IE RSEY 



C3J/5632 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction. -100 max. volts 

ANODE CURRENT: 
Peak 30 max. amp 
Average 2.5 max. amp 
Overload: 

0.37 sec. 30 max. amp 
Rating I`, for 0.50 sec. 22.5 max. amp 
duration of 1 sec. 

2 sec. 
11.25 max, 
5.63 max. 

amp 
amp 

3 sec. 3.75 max. amp 
4 sec. 2.82 max. amp 

Rating II" for' 3 sec. 3.75 max. amp 
duration of 4 sec. 3.40 max. amp 

4.5 sec. 3.30 max. amp 
Fault, for duration of 0.1 second 

maximum 300 max. amp 
AMBIENT-TEMPERATURE RANGE  -55 to +75 °C 

~ Averaged over any period of 4.5 seconds. 

Av eragetl over duration of overload occurring no more than once in any 
period of u.5 seconds. 

xx 
AVE!raged oVef durst lOn of overload occurring n0 more than Once in any 
period of 90 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to fi lament mid-tap 

(pin 2). 

The anode of the C3J/5632 may show a red color when the 
tube is operated at ful l load. 

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. 

12-56 
TUBE DIVISION 

TENTATIVE DATA 
RADIO CORRORAriON Of AMERICA, HARRiSON. NEW /E R SEY 



XEN 

® c~ 
C3J/5632 `~ 
ON THYRATRON 

MEDIUM CAP 
JETEC N"CI-S-

T 12 BULB 

MEDIUM-METAL-SHELL 
SMALL 4 -PIN 
BAYONET BASE 
JETEC N^ A4 89 

~-I 91 6~MAX,~ 

92CS-9109 

y

12-5fi TUBE DIVISION ~ E-9109 

RADIO CORRORAiION Of AMERICA. HARRI$ON, NEW IERSEY 



C3J/5632 

XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE IS FOR CONDITIONS WHERE: 
Ef=2.5 VOLTS f 5'/0; CIRCUIT RE-
TURNS AND PIN 2 CONNECTED TO 
FILAMENT TRANSFORMER CENTER--
TAP. 7HE RANGE INCLUDES INITIAL 
AND LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESISTOR=O TO 10000 
OHMS.AMB ENT-TEMPERATURE RANGE 
_ - 55 TO 75'C. 

CONDUCTING 

G 
R 
I 
T 

1 
C 
A 
L 

NON-CONDUCTING l~~/~i~ 

900 

800 

700 En 
F 

600 ~ 

SOO ~ 
D 

4000 
2 

300 
u 

200 ~ 

loo 

- 2 -6 0 +6 
DG GRID SUPPLY VOLTS 

92CS-91177 

12-56 
TUBE DIVKION 

RADIO CORRORAiION OF AMERICA, HARRISON, NEW If RSEY 
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C3J-A/5684 
XENON THYRATRON 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated and Min. Av. Nax. 
Mid-tapped: 
Voltage between pins 1 

and 4 2  4 2.5 2.6 ac or do volts 
Current at 2.5 volts. 7 9 it amp 
Minimum heating time prior to 

tube conduction   30 sec 
Direct Interelectrode Capacitances (Approx.): 
Grid to anode   2 µµf 
Grid to cathode   14 µµf 

Maximum Deionization Time   1000 µsec 
Maximum Critical Grid Current   10 µamp 
Anode Voltage Drop: 
Average, at beginning of l ife   10 volts 
Maximum, at end of l ife   14 volts 

Maximum Commutation Factor+, 
averaged over first 350 volts of 
inverse anode voltage rise 0  66 va/µs2

Grid Control Ratio (Approx.): 
For conditions: 10000—ohm grid 

resistor, circuit returns to 

fi i lament mid—tap, do anode 

voltage, and do grid voltage  200 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  6" 
Maximum Diameter  1-9/16" 
Weight (Approx  )  3 oz 
Cap   Medium (JETEC No.C1-5) 
Bulb  T-12 
Base Mediurr~Metal-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-89) 
Basing Designation for BOTTOM VIEW  4CF 

Pin 1 -Filament 
Pin 2 -Filament 

Mid-Tap & 
Circuit 
Returns 

Pin 3 -Grid 
Pin 4 - Filament 

Cap -Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 max. volts 
Inverse   1250 max. volts 

Defined as the product of the rate of current decay in mpperes per 
microsecond just before conduction ceases and the rate aof inverse 

voltage rise in volts Der microsecond following current conduction. 

12-56 
TUBE DIVISION 

TENTATIVE DATA 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 
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~+~ C3J A/5684 
XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction  -100 max. volts 

ANODE CURRENT: 
Peak  30 max. amp 
Av e rag e  2.5 max. amp 
Overload: 

0.37 sec. 30 max. amp 
Rating I', for 0.50 sec. 22.5 max. amp 

duration of. 1 sec. 11.25 max. amp 
2 sec. 5.63 max. amp 
3 sec. 3.75 max. amp 
4 sec. 2.82 max. amp 

Rating II ", for 3 sec. 3.75 max. amp 
duration of. 4 sec. 3.40 max. amp 

4.5 sec. 
Fault, for duration of 0.1 second 

3.30 max. amp 

maximum  300 max. amp 

AMBIENT-TEMPERATURE RANGE -55 to +75 oC 

~ Averaged over any period of u.5 sec ontl s. 
~ Averaged ovef dU rat lon Of Ove rl Oad OCCll rfl ng n0 mOfe than Once in any 

period of u.5 Sec and 5. 
~' Averaged over tlu rat ion of overload occurring no more than once in any 

period of 30 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to fi lament mid-tap 

(pin 2). 

The anode of the C3J-A/5684 may show a red color when the 

tube is operated at ful l load. 

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. 

12-56 
TUBE DIVISION 

RADIO rORPORAtION OF AMERICA. HA RRISON. NEW )E RSE 

TENTATIVE DATA 
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C3J-A/5684 u~~ 

XENON THYRATRON 

MEDIUM CAP 
JETEC N'CI-S-

T 12 BULB 

MEDIUM-METAL-SHELL 
SMALL 4 -PIN 
BAYONET BASE 
JETEC N~ A4 89 

6~~ 
MAX, 

92CS-9109 

12-56 TUBE DIVISION 
RADIO CORPORATION OF gtnERICA, HAR RISON., NEW If RSEY 

CE-9109 



C3J-A/5684 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 
Ef=2.5 
TURNS 
FILAMENT 
TA 

THE 
LIFE 
TUBES. 

GRID 
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C3JL 

Xenon Thyratron 

NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 

Electrical: 
Min. Av. Max. 

Fi lament, Coated and 
Mid-Tapped: 
Voltage (AC or DC) 

between pins 2 and 3 2  4 2.5 2.6 volts 
Current   7 9 11 amp 
fdinimum heating time prior 

to tube conduction  30 sec 
Direct Interelectrode Capacitances (Approx.): 
Grid to anode   2 µµf 

Ionization Time (ApProx.)   10 µsec 
Deionization Time (Approx.)   1000 µsec 
Maximum Critical Grid Current   10 µa 
Anode Voltage Drop at peak 
anode amperes = 10  10 volts 

Maximum 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" 
Maximum Diameter  2-3/16" 

3 oz Weight (Approx  )
Cap  Medium (JEDEC No.Cl-5) 
Base  Special Metal Shell 
Terminal Diagram: 

Pin 1 -Grid 

Pin 2 -Fi lament 

Pin 3 -Filament 

80TTOM VIEW 

Pin 4 -Filament 
Tap & 
Circuit 
Returns 

Cap - Anode 

GRID-CONTROLLED-RECTIFIER SERVICE 

Naximum and Minimum Ratings, Absolute-Maximum values: 

For anode suyyly ,frequency of 6o cys 

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 

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

DATA I 
I-62 



C3JL 
ANODE CURRENT: 

Peak  30 max, amp 
Averaaeb  2.5 max. amp 
Fault   300 max. amp 

AMBIENT-TEMPERATURE RANGE during operation -55 to +75 °C 

a 
nef inetl as the protluct of the rate of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse—
voltage rise in volts per microsecond following current conduction. 

h 
Averaged over any period of 4.5 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to fi lament mid-
tap IPi n 41. 

Sufficient anode-circuit resistance, including the tube 
load, must be used undsr any conditions of operation to 
prevent exceeding the maximum current ratings of the tube. 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

E;=2 5t5 % VOLTS 
AMBIENT-TEMPERATURE RANGE ("C)=-55 TO +75 
CIRCU T RETURNS AND P N 4 CONNECTED TO FILA-
MENT-TRANSFORMER CENTER-TAP 

RANGE SHOWN TAKES INTO ACCOUNT NITIAL D F 
FERENCES BETWEEN NDIV DUAL TUBES ANO 
SUBSEQUENT IFFERENCES DURING TUBE LIFE 

  • r 

1000 

N 
800 ~ 
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0 
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92CS-11323 
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C3JL 

~1 

CAP 
JEDEC No. CI-5 

BASE 
SPECIAL METAL 

SHELL 

32 

INSULATION 

16 
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5 ~~  .  e . 
MAX. DIA. 

~~  N  

2 
6~~ 

MAX. DIA. ~ 

MAX. 
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6 
3.. 

4 
MAX. 

CENTER OF ALL LUG 
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B 

R. 

CIRCLE 

92CM-11314 

RADIO CORPORATION OF AMERICA 
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c6~ssc2i 
XENON THYRATRON 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 
Filament, Coated: Min. Av. Max. 
Voltage   2.4 2.5 2.6 ac or do volts 

Current at 2.5 volts. 19 21 23 amp 

Minimum heating time prior 

to tube conduction  60 sec 

Direct Interelectrode Capacitances (Approx.): 
Grid to anode   4 µµf 
Grid to cathode   21 µµf 

Maximum Deionization Time   1000 µsec 
Maximum Critical Grid Current   10 µamp 
Anode Voltage Drop: 

Average, at beginning of l ife   9 volts 
Maximum, at end of l ife   12 volts 

Maximum Commutation Factorl, 
averaged over first 350 volts of 
inverse anode voltage rise  0.66 va/µs2

Grid Control Ratio (Approx.): 
For conditions: 10000-ohm grid re-
sistor, circuit returns to fi lament 
transformer center-tap, fi lament 

pin 2 negative with respect to 

fi lament pin 3 when anode is posi-

tive, do anode voltage, and do 

grid voltage 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-1/32" 
Weight (Approx  )  7 oz 
Cap  Medium (JETEC No.Cl-5) 
Bulb  T-16 
Base 

210 

Medium-Metal-Shell Super-Jumbo 4-Pin 
(JETEC No.A4-81) 

Basing Designation for BOTTOM VIEW  4BZ 

Pin 1 - Grid 

Pin 2 - Filament 

Pin 3 - Filament 

Pin 4 - No Connec-
tion 

Cap - Anode 

GRID-CONTROLLED RECTIFIER SERVICE 
Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   750 max. volts 
Inverse     1250 max. volts 

~: See nett page. 

12-56 T~ wvt~OH TENTATIVE DATA 
RADIO CORPORATION Of AME IICA. NAR[ISON, NFW IE RSEY 



C6J/SC 21 
XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction 

ANODE CURRENT: 
Peak 
Average• 
Overload: 

Rating I', for 
duration of .~ 

Rating j1", for 
duration of . 

3 
4 

5 
6 

Fault, for duration of 0.1 
maximum  

AMBIENT—TEMPERATURE RANGE  

Defined as the product of the rate of current 
microsecond just before Conduction ceases and 
voltage rise in volts per microsecond following 

~ Averaged over any period of 6 seconds. 

` Av eraq ed over duration of ove rl oatl occurring no 
period of 6 seconds. 

" Averaged over duration of overload occurring no 
period of 90 seconds. 

OPERATING CONSIDERATIONS 

—100 max. volts 

77 max, amp 
6.4 max. amp 

0.5 sec. 77 max. am• 
1 sec. 38.5 max. am• 
2 sec. 19.2 max. amp 
3 sec. 12.8 max. am• 
4 sec. 9.6 max, am• 
5 sec. 7.7 max. am• 

sec. 12.8 max. am• 
sec. 11.2 max. am• 
sec. 10.3 max. am. 
sec. 9.6 max. am• 
second 

770 max. am. 
—55 to +75 °C 

decay in amperes per 
the rate of inverse 
current conduction. 

more than once in any 

more than once in any 

~T he anode of the C6J/5C21 wi l l show a red color when the 
tube is operated at ful l load. 

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. 

`/ 

12-56 
7U8E DIVISION 

TENTATIVE DATA 
tA010 COlEOtATION Of AMERICA. HAlRISON. NEW lE lSEY 



C6J/SC21 
XENON THYRATRON 

2132 
MAX. 

MEDIUM CAP_ 
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C6J/5C21 
XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE 
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G6J-A/5685 
XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: Nin. Av. Nax. 
Voltage 2  4 2.5 2.6 ac or do volts 
Current at 2.5 volts 19 21 23 amp 

~Ʒ Minimum heating time prior to 
tube conduction  60 sec 

Direct Interelectrode Capacitances (Approx.): 
Grid to anode  4 µµf 
Grid to cathode  21 µµf 

Maximum Deionization Time  1000 µsec 
Maximum Critical Grid Current  10 µamp 
node Voltage Drop: 
Average, at beginning of l ife  9 volts 
Maximum, at end of l ife  12 volts 

Maximum Commutation Factorj, 
averaged over first 350 volts of 
inverse anode voltage. rise 0.66 va/µs2

Grid Control Ratio (Approx.): 
For conditions: 10000-ohm grid re-
sistor, circuit returns to fi lament 
transformer center-tap, fi lament 
pin 2 negative with respect to 
fi lament pin 3 when anode is posi-
tive, do anotle voltage, anddc 
grid voltage   210 
chanical: 

Mounting Position Vertical, base down 
Maximum Overall Length   9-1/2" 
Maximum Diameter   2-1/32" 
Weight (Approx.)   7 oz 
Cap    Medium (JETEC No.C1-5) 
Bulb   T-16 
Base   Medium-Metal-Shell Super-Jumbo 4-Pin 

(JETEC No.A4-81) 
Basing Designation for BOTTOM VIEW  48Z 

2  ~__ 

] Pin 1 -Grid 

Pin 2 -Filament 

Pin 3 - Filament 

Pin 4 -No Connec-
tion 

Cap -Anode 

GRID-CONTROLLED RECTIFIER SERVICE

Maximum Ratings, Absolute Values: 

-PEAK ANODE VOLTAGE: 
Forward  1000 max. volts 
Inverse  1250 max. volts 

~: See next page. 

12-56 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AME¢IU. HAR RISON. NEW JERSEY 



C6J-A/5685 
XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction   —100 max. volts 

ANODE CURRENT: 
Peak   77 max. amp 

6.4 max. amp Average'  
Overload: 

0.5 sec 77 max. amp, 

Rating I', for 1 sec 38.5 max. amps 

duration of. 2 sec 19.2 max. amp 
3 sec 12.8 max. amp 
4 sec 9.6 max. amp 
5 sec 7.7 max. amp 

Rating II" , for ~ 3 sec 12.6 max. amp 

duration of. 4 sec 11.2 max, amF 
5 sec 10.3 max. amp 
6 sec 9.6 max. amp 

Fault, for duration of 0.1 second 
maximum  770 max. am 

AMBIENT—TEMPERATURE RANGE  —55 to +75 °C 

Defined as the product oP the rate of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecontl following current conduction. 

' Averag etl over any period of 6 seconds. 

' Ave rag etl over duration of overload occurring no more than once in any 
period of 6 seconds. 

" Averaged over duration of overload occurring no more than once in any 
period of 3o seconds. 

OPERATING CONSIDERATIONS 

The anode of the C6J—A/5685 wi l l show a red color when the 

tube is operated at ful l load. 

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. ~r 

~./ 

12-56 
TUBE DIVISION 

TENTATIVE DATA 
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C6J-A/5685 

XENON THYRATRON 

2132 
MAX. 

MEDIUM CAP_ 
JETEC NCI-5 

TI6 BULB 

MEDIUM-
METAL-SHELL 
SUPER-JUMBO 
4-PIN BASE 

JETEC N'A4-81 

91
/Z,

MAX. 

92CM-9161 

12-56 
TUBE DIVISION 

R A010 CORPORATION OF AMERICA, HARRISON, NFW JERSEY 

CE-9161 
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C6J-A/5685 
XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR 
Ef=2.5 VOLTS 
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TRANSFORMER. 
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C16J/5665 

XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: Nin. Av. Max. 
Voltage 2  4 2.5 2.6 ac or do volts 
Current at 2.5 volts 28 31 34 amp 
Minimum heating time prior to 
tube conduction  60 sec 

Direct Interelectrode Capacitances (Approx.): 
Grid to anode  8 µµf 
Grid to cathode  29 µµf_ 

Maximum Deionization Time  1000 µsec 
Maximum t{rtical Grid Current  10 µamp 

,1  Anode Voltage Drop: 
Average, at beginning of life  11 volts 
Maximum, at end of l ife  14 volts 

Maximum Commutation Factor, 
averaged over first 330 volts of 
inverse anode voltage rise   0.66 va/µs2

Grid Control Ratio (Approic.J: 
For conditions: 10000-ohm grid re-
sistor, circuit returns to~fi lament 
transformer center-tap fi lament 
lead F- negative with respect to 
fi lament lead F+ during conduction 
period, do anode voltage and do 
grid voltage   270 

Mechanical: 

Mounting Position Vertical, base down 
Tube and Base Bracket Dimensions .See Dimensional Outline 
Weight (Approx.J   14 oz 
Bulb   T-20 
Terminal Connections .See Dimensional Outline 

BOTTOM~VIEW 

F--filament 
Lead 

F+ - F i 1 amen t 
Lead 

G -Grid Lead 

P -Anode Lead 
(On end oppo- 
si-te bracket) 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. 1000 max, volts 
Inverse  1250 max. 1250 max. volts 

~ Definetl as the product of Lne rate of current tlecay in amperes per 
'mIG rO5eC0 ntl Just DePOre contl uctlon Gea5e5 antl the fate Of lnVerSe 
v o}t age rise ~n volts per microsecontl fallowing current contl uctlon. 

12-56 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OE AMERIU. HAR[ISON, NEW IE [SEY 



C16J/5665 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube 
conduction   —100 max. —100 max. volt 

ANODE CURRENT: 
Peak   160 max. 100 max, amp 
Average'   16 max. 18 max. amp 
Overload: 

Rating I*, for 
duration of. 

Rating II**, for 
duration of. . 

Fault, for 
0.1 second maximum . 

AMBIENT—TEMPERATURE RANGE. . 

duration 

1 sec. 
2 sec. 
3- sec. 

3.5 sec. 
, 4 sec. 
3 sec. 

3.5 sec. 
4 sec. 

4.5 sec. 
of 

72 max. 81 max. 
36 max. 40.5 max. 
24 max. 27 max. 
21 max, 22.8 max. 
18 max. 20.3 max. 
24 max. —
23 max. 22.8 max. 
22 max. 22.5 max. 

21.3 max. 22 max. 

1000 max. 1000 max. 
—55 to +75 —55 to +75 

amp ~ 
am. 
amR 
amp 
amp 
amp 
amp 
amp 
am. 

amp 
oC

' Averaged over any period of u.5 seconds. 

* Averaged over duration of overt oatl occurring no more than once in any 
period of a.5 seconds. 

** Averaged over duration of overload occurring no more than once in any 
period of 30 seconds. 

OPERATING CONSIDERATIONS 

The anode of the C16J/5665 wi l l show a red color when the 

tube is operated at ful l load. 

Sufficient anode—c-ircnit resistance, including the tube 
load, must be used under anyconditions of operation to 
prevent exceeding the current ratings of the tube. 

12-56 TENTATIVE DATA 
TUBE DIVISION 

RAOIO CORPORAiiON Of AMfR~CA, NARRiSON, NEW JERiEv 



® ~'e 
C16J/5665 " 

XENON THYRATRON 

/~ 

LUG FOR 
%4~ STUD / 

29/6.. 

MAX. DIA. 

ANODE 
LEAD LENGTH 
61/2 APPROX. 

1 

13/4. 

FILAMENT 
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  _~ 
-~ ~.-3/g ± I/6 

MAX. 

3 LUGS FOR 
I/4~ STUD 

LEAD LENGTH 
511/Z~APPROX. 

5" 

65/8 MAX. 

GRID LEAD 

41/8 
MAX. 

92CL-9160 
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C16J/5665 
XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
Ef=2.5VOLTS±S%;CIRCUIT RE-
TURNS TO FILAMENT TRANSFORMER 
CENTER-TAP; FILAMENT LEAD F-
NEGATIVE WITH RESPECT TO FILA-
MENT LEAD F+ DURING CONDUCTION 
PERIOt3.~HE RANGE INCLUDES INITIAL 
AND LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESISTOR = 0 TO 10000 
OHMS.:AMBIENT TEMPERATURE RANGE 
-55 TO +?S•C.. 
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