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RCA TUBE 
HANDBOOK 

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 image orthicons, icono-

scopes, and vidicons; and other devices 

employing photosensitive materials. 

For further Technical Information, write to 
Commercial Engineering, Tube Division, 
Radio Corporation of America, Harrison, N. J. 

2-57 SEPARATOR 





RCA PHOTOSENSITIVE-DEVICE GUIDE 

PHOTOMULTIPUER TUBES 

Spectral 
Response 

Diameter 
(nominal) 

in 
mch or 
Stages 

Secondary 
Emitting 
Surface 

RCA Tube Types 

S-1 1-1/2 10 Mq-00 7102 

1/2 9 Cs-Sb 8571 
S-4 1-1/8 9 Cs-Sb IP21, 93IA, 4471, 4472, 

4473, 6328, 6472, 7117 

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

S-10 2 10 Cs-Sb 6217 

3 /4 
6 

10 

Be-0 

Be-0 

7764 

4460, 7767 

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

4440, 4441, 444IA, 6199 
10 Be-0 2020, 2061, 2063, 6342A, 

S-11 7746, 8053 

2 ID Cs-Sb 2062, 5819, 6655A 
12 Be-0 7850 

14 Be-0 68I0A, 7264 

3 10 Be-0 2064, 20646, 8054 

5 10 Be-0 2065. 8055 
S-11b 5 14 Be-0 7046 
S-13 2 10 C,Sb  6903 
S-19 1-1/2 9 Cs-Sb 7200 

3/4 10 Be-0 8644, 8645 

10 Be-0 4463, 7326 

S-20 2 12 Be-0 4459 

14 Be-0 7265 

3 10 Be-0 4464 
5 10 Be-0 4465 
2 10 Be-0 4523 

(c) 3 10 Be-0 4524 

5 10 Be-0 4525 
2 12 Be-0 8575 

C:D RADIO CORPORATION OF AMERICA PHMSENSIT/VE— 
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RCA PHOTOSFNSITIVF nFvirp rump 

VACUUM AND GAS PHOTODIODES 

Spectral 
Response Single-Unit 

Twin 
Unit 

Anode-
Cathode 

Vacuum Gas Gas Vacuum 

917 1P40 920 
919 1P41 
922 668 
925 918 
6570 921 

S-1 923 
927 
930 
6405/1640 
6953 

S-3 926 1P29 

1P39 1P37 5652 
929 4409 

S-4 934 5581 
5653 5582 
7043 5583 

S-5 935 

S-9 1P42 

IMAGE-CONVERTER TUBESd 

Spectral 
Response 

Recommended Service 

Infrared Photographic Shutter 

6032A 

S-1 6914 
6914A 
6929 

S-11 44494 

CAMERA TUBES 

VIDICONSe 
Recommended Service 

Live Space 
Tube Television Television Military 

Diameter Film and and 
inches Pickup Industrial Industrial 
1/2 4421 

4478 2048b 
4488 

44458023: 7038 
4493 
4494 

4500 

1 8134/V1 4495 7263Ab 
8572 7262A 8567b 

7697 
7735B 
8134 
8507 
8573 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

CAMERA TUBES 

VIDICONSe (Cont'd) 

Tube 
Diameter 

inches 

Recommended Service 

Television 
Film 
Pickup 

Live 
Television 

and 
Industrial 

Space 
Military, 

and 
Industrial 

1-1/2 
8051 
8480 
8480/V1 

8480 
8521 

IMAGE ORTHICONS 

Tube 
Diameter 

inches 

Recommended Service 

Live Television Pickup Military 

Color 
Black and 
White 

and 
Industrial 

3 

4415, 4416 
4415/5, 4416/S0 
7513h 
7513/S, 4513/9 
7513/L 
8092A/S 

4401V1 
4401V1/L 
58204 
5820A/L 
72934 
7293A/L 
7513 
7513/L 
80924 
80934 
8093A/L 

4401V1 
4401V1/L 
7198Ah 
76294 
7967 
80924 

4-1/2 

44921 72958 
7295C 
73898 
7389C 

IMAGE-INTENSIFIER ORTHICON 

Combined Image-Converter and 
ImageOrthiconSections 

Tube 
Diameter 

inches 

Recommended Service 

Extremely Low-Light Level Television Cameras 

5 4470 

a This surface is being replaced gradually by Be-0. 
Tim, extended spectral response in the near-ultraviolet. Maximum r•-
apostle occurs at about 4200 angstrom. The approxim•te spectral range, 
•t the 10 per cent points, is from 2500 to 6500 angstroms. 

C A spectral-response S. designation has not been migned for these biaiksln 
photocathode type•. 31•ximum response occurs •t about 3850 angstroms for 

nUrOaximasttaroepeaerr preaWA sand Ihreom1031gI rtcoanOr ifaotr.a ly:lea fr4n32.611: 
and 4M. 

d These types utilise • P20 phosphor 'ere» except type 4449A which has • 
P11 pho•phor screen. 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

e Variants of each vidicon type having fiber-optice faceplate., reticle., 
and/or radiation.reeistant faceplate, cam often be 'supplied to meet the 
needs of specific applications. 

f %unedited type. 

Types 4415/S, 4416/S are available an s trio having metchedcharacteriatics. 
The 4415/S 's are for use in the red and green channel. and the 4416/S ie 
for uee in the blue channel. Types 7513/S, 4513/S are also available se 
a set of three tubes having matched characteristics. Types 7513/S ere 
for the red and green chennele and type 4513/S for the blue. 

h A trio of these tubes having matched characteristics is available ea three 
type 7513/S. 

J For the luminance channel in 4-tube color camerae. 

PHOTOSENSITIVE_ RADIO CORPORATION OF AMERICA 
DEV I CE GU I DE 2 Electronic Components and Devices Harrison, N. J. 



DEFINITIONS 
of Photosensitive-Device Terms 

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

Radiant Intensity Se  • • y. The quotient of output current 
enby incident radiant power per unit area, at constant electrode 
-\-- voltages. 

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

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

(- )1.,  • Intensity Sensitivity. The quotient of the output 
current by the incident luminous intensity, at constant 
electrode voltages. 

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

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

Dynamic Sensitivity. The quotient of the modulated component 
of the electrical output by the modulated component of the 
incident radiation. 

 t Amplif . • . Ratio of the output current to the 
photocathode current, at constant electrode voltages. 

Equivalent Anode-Dark-Current Input. The quotient of the anode 
dark current by the luminous sensitivity. 

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

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

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

Pulse Rise Tine. The time required for the instantaneous 
(-- )amplitude of the pulse to go from 10 per cent to 90 per cent 
•,- )of the peak value. 

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

o 
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PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

GENERAL CONSIDERATIONS 

The range of luminous-sensitivity limits given fora phototube 

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

display when operated under low-current conditions. 

-If the tube is to be operated underconditions approaching its 

maximum-current rating, the equipment design should provide 
for a wider sensitivity range having a minimum value equal to 

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

tivity of a phototube under such high-current conditions is 

dependent upon the tube type, as follows: 

I. Single-Unit and Twin Phototubes 

a. Sas Types: For high-current operation, and particularly 
in applications in which the type is subjected to these 
higher values continuously, a drop in sensitivity below 

the values forlow-current operation may be expected, the 

extent of the drop being affected by the severity of the 

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

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

tubes shows negligible drop in sensitivity values for 

different degrees of illumination and over long periods of 
use. The output current of a vacuum phototube is a linear 

function of the exciting illumination under normal oper-

ating conditions. The frequency response Ls flat up to 
frequenciesatwhIch limit-ing transit-timeeffectsbecomethefactor. 

S. Multiplier Photetubes 

Although RCA Multiplier Phototubesarevacuum 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 aperiodofidleness, the multiplier phototube usually 

recovers asubstantlal percentageof thlslossof sensitivity. 

Multiplier-phototube-sensitivity values are dependent onthe 

respective amplification of each dynode stage_ Hence, large  
variations insensitivity can be expected between individual 

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

tiplier phototube isequal to the average amplification per 

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

Thus, very small variations in amplification per stage produce 

very large changes in overall tube amplification. 

Because these overall changes are 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 

amplification of individual tubes to the desired design 
value. It is suggested that an overall voltage-adjustment 

(continued on next page) 
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PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

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

rent can be controlled by change in the illumination of the 
photocathode of the multiplier phototube, the reouired range 

of adjustment in the voltage per stage can be reduced. 

SENSITIVITY MEASUREMENTS 

The luminous-sensitivity values shown on the datapages of thisST) 

Section are measured according to the following procedures: 

I. Single-Unit and Twin Phetetubes 

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

operating at a filament color temperature of 28700K. For 
the 0-cycle measurements, a light input of 0.1 lumen is 
used, unless otherwise specified. For the 5000-and 10300 

cycle measurements, the light input isvaried sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum 

of twice themean. For all measurements, ado anode-supply 

voltage of 90 volts and a I.0-megohm load resistor are em-

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

tance is negligible. 

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

operating at a filament color temperature of 28700K. A 

steady light input of 0.1 lumen is used, unless otherwise 
specified, together with adcanode-supply voltage of 250 

volts and a 1-megohm load resistor. 

2. Multiplier Phetetubes 

The light source consists of a tungsten lamp operating at a 

filament color temperature of 2870°K. A light flux of 10 
microlumens from a rectangular aperture approximately 0.8" 

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

direction noted on the basing diagramandoteline. The load 
resistor has a value of 0.01 megohm. The applied voltages 

are specified on the individual data sheets. 

SEPT. 1, 1950 TIAMMDEPANnuell PHOTOTUBE SEN. & 
MEASUREMENTS 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOTUBE HAVING 
S-I RESPONSE 

O FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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F1019 VALUE OF RADIANT SENSITIVITY 
(164 /1.4WATT) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 
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eitiletetAL-SENSITIVITY CHAR ACTEettre 
OF PHOTOTUBE HAVING 

S-5 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

IIII1 1111111111111111111111 

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

FOR SPECIFIC TYPE. 

RANGE OF 
MAXIMUM VALUE 
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erfig.W..- SEN SI TI VI T Y GHARACTMpér,„ 
OF PHOTOTUBE HAVING 

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

111111111111111111 I 1111 1 III 
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-I0 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

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

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

For Equal Values of Radiant Power at All Wavelengths 
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FOR VALUE OF RADIANT SENSIT VITY 
AT 100 —UNIT POINT, SEE DATA 
SHEET FOR SPECIFIC TYPE. 
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2000 

TENTATIVE SPECTRAL—SENSITIVITY 
CHARACTERISTIC OF PHOTOJUNCTION CELL 

HAVING S—I4 RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTH:. 

111111111111111111111111111111 

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

S-17 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. 

amaaaaaamoniamounuaa a UUUUU 

111. 11. 111111T11. 1. 1.11111.111111.1111 
amaaaaaaaaaaaamaamaaram im 
aaamaaaamaaaaaa ma amouns a IIIIMIIIM 

11111111111111111111111111111I   

111111111111111111111111111111  
1 11111111111111111 111111111   

IIIIIMMIN RANGE OF 
MAXIMUM VALUE 

IIMEN01111111111111111 II 

4; IIIIIEMEIMMIIIIIII 1  
eas U pu UU »Mar ..... MUM 

114' 1111111111111111111111. 1  

111111111111111111111111 ll  
MI 

80  

1  Ilillimilli11111.1111111.111 -M I  °II    NM 

1  411111IIIIIIIIIIIIIIIIIIIIIIMml  
_4d man amaaaq mu ...... _an 
.îlE mamma ma 1 mamma» 
f man man ma imaaaamaaumanam 

man amaami mamma a ma 
., am. an maws imonmeamamaa 

maw an amaaat 1 aaaammaammumumumama 

4 vvvvilivvvivvvvvn ivvememm aamaamaaaa ••.....•. 

>:i . el J•::::::::::::1„ :BM:: : V   1 
• ll amamaaaan mom 

a 6200 Bum n 

_;_ 20 MiallIMIIIIIIIIIIIIIIIIMMM» 

I,. MMBIIIMI11111311 11113MMI»  

2900 imi 
i. +300 gegaz.....L. +400 gum.  ____._L_ um 
II lia ....... NMI MOM ' -- — 
111111111111111111»1111111.111111111 1101IMIIINIII 

, Om JIM MMMMM BM H ' M101111111111111111111 

1 
I00 

3000 5000 neo 9000 
WAVELENGTH—ANGSTROMS 

-11111tiL-
Z 

ix Li 1.-1 Li Li 
D LI 

_JO 0 _I Cr 
5 5 c1:1 0 

- 

e O < 
-I ctCI .ë. % 
_I 0 LLI t_ LI Li 
Li LI Ze i..) ,i.... 
> CC - k 
ELECTRON TUBE DIVISION 

MNO COIVOILMION OF AMU., HAMMON, NEW Min 

--; 

-bC 
< 
iesçai-emis 

) 



Re
sp

on
se

 S
-1

8 

SP
EC

TR
AL

-S
EN

SI
TI

VI
TY
 C
H
A
R
A
C
T
E
R
I
S
T
I
C
 O
F
 

P
H
O
T
O
S
E
N
S
I
T
I
V
E
 D
E
V
I
C
E
 H
A
V
I
N
G
 S
-1
8 
R
E
S
P
O
N
S
E
 
11 

o"t > 
o 

M 
caT,, 

Po oo 
—ea 

- 

U. 
va 

KA111111 
',Mann 

 o o o o o o 
o o 01 

AllAI/ISN3S 3A111/13U 

o 
o 
o 

9
2
C
M
-
1
0
8
4
8
R
1
 

o 

o 

2 

?), 

P.- I 
I- o 038 

M0113A 

o 
0: N3389 
o 
./1 30113 

1310IA 
— 1310IA 

Ul •••• 

UJ 

0-

UJ 
CC 





TENTATIVE SPECTRAL-SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S-I9 RESPONSE 

POR 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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TENTATIVE SPECTRAL-SENSITIVITY 
C' CHARACTERISTIC OF PHOTOTUBEHD 

HAVING S-20 RESPONSE 
PRNI EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTH» 
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FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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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 
..I. .1....111-:111-111..:-4-111-1-1-1-4-1-111111 

CURVE A SPECTRAL CHARACTERISTIC OF LIGHT SOURCE --
_ AT COLOR TEMPERATURE OF 2870° K _ 

..-

=CURVE 13, SPECTRAL CHARACTERISTIC OF LIGHT FROM - 
- 2870°K SOURCE AFTER PASSING THROUGH BLUE 1 
- FILTER (CORNING N2 5113 POLISHED TO 1/2 STOCK-
-, - 
- THICKNESS) _ 
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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 At 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 Ns 2540). 
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Spectral Energy Distribution 

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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FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

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

CAPACITANCE EFFECTS - MADE NEGLIGIBLE 

CURVE A: PHOTOTUBE HAVING S-I OR 
S-3 RESPONSE 

_ CURVE B: PHOTOTUBE HAVING 3-4 
RESPONSE 
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RCA Typell Spectral Response 
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RCA TypeNSpectral Response 

FOR EQUAL VALUES OF INCIDENT RADIANT ROWER   
AT ALL WAVELENGTHS. 
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1P21 
Photomultiplier Tube 

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

r 

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 (Corning No.0080), 
or equivalent 

Index of refraction at 4360 angstroms 1  523 

Dynode s: 

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) 

Maximum Diameter 1  31 in (3 3 cm) 
Bulb   T9 

Base Small-Shell Submagnal 11 Pin, (JEDEC Group 2, 
No.B11-88), Non-hygroscopic 

Socket   Amphenolc No.78S11T, or equivalent 

Magnetic Shield   Millend No.80801B, or equivalent 

Operating Position   Any 

Weight (Approx.) 1  6 oz 

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.1 and cathode 250 max. V 

Average Anode Currentf   0.1 max. mA 

Ambient Temperatures   +75 max. °C 

IMCEJJ Electronic DATA 1 
Components 8-69 



1P21 
—e-CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a volt-
age divider providing 1/10 of E between cathode and dy-
node No.1; 1/10 of E for each succeeding dynode stage; 
and 1/10 of E between dynode No.9 and anode. 

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

Anode Sensitivity: 

Radiant' at 4000 
angstroms   — 1.2x105 — A/W 

0 Lumitxousi 
(2870 K)   40 120 800 A/lm 

Cathode Sensitivity: 
CD 

Radianth at 4000 
angstroms   — 0.04 — A/W 

Lumiq,ousm 
(2870 K)   -5 2x10 4x10-5 — A/1m 

Quantum Efficiency 
at 3800 angstroms — 13 — % 0 

Current Amplifica-
tion   — 3:106 — 

Anode Dark -9 -8 
Current"  — lx10 lx10 À. 

Equivalent Anode 
Dark Current 5x10-11 5x10-10 
Input"  • { 4.8x10-14P 4.8x10-13P lm W 

Equivalent Noise 
Input4   ,{ — 6.7x10-13 — 1m 

6.4x10-16r — W 

Anodî-Pulse Rise 
Time at 1250 V  — 1.6x10-9 — s 

Electron Transit 
Timet at 1250 V  — 1.6x1e3 _ e 0 

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

d 

Made by Corning Glass Works, Corning, NY 14830. 

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

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

Averaged over any interval of 30 seconds maximum. 

Indicates a change. 

o 
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1P21 
SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 
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1P21 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT ASA 
FUNCTION OF SIMULTANEOUS MODULATION OF 
DYNODES NO. 5 AND NO. 6 

ANODE 
VOLTS 

No.5 
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- TO 
PER 
AND 

IS 

-DYNODE 
SUCCEEDING 
No.6 
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1P21 
g 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 1036 lumens 
per watt. 

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

k 
This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1036 lumens 
per watt. 

rs Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° 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. 

n 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. 

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

41 Uncle' 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. 

r 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 maxi-
mum anode-pulse height. This anode-pulse rise time is 
primarily a function of transit time variation and is mea-
sured under conditions with the incident light fully il-
luminating the photocathode. 

111,CEM Electronic DATA 2 

Components 8-69 



1P21 
The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance 
winnow 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 18 MAX. 
DIA. 

BULB 
T9 

PHOTO-
CATHODE 

94 MIN 

BASE 
JEDEC No. ail-88 

I 31 MAX. 
DIA. 

DIRECTION OF 
INCIDENT 
RADIATION 

— 31 MIN 

 f 312 

MAX. 

I 94 
t 09 

PIN No.1 

368 

MAX. 

PHOTO-
CATHODE (SEE 
DETAIL A 

92C141-6264510 

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. 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 

oucEgo Electronic Components 
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1P21 
DETAIL A (Top View) 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DIRECTION OF 
INCIDENT 
RADIATION 

402 

TERMINAL DIAGRAM (Bottom View) 

Dy5 

DY4 

DY3 

D Y2 

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 

Dyi t K 

DIRECTION OF RADIATION 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

.190 -.250 

Dyy 

Dy9 

92CS-9474Rt 

Dy9 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Photocathode 

Electronic DATA 3 
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1P21 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

LOAD 
CONNECTION 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

92CS-11382RI 

R1 through R10 = 20,000 to 1,000,000 ohms 

Note 1: Adjustable between approximately 500 and 1250 
volts. 

Note 2: Capacitors Clé through C34 should be connected at 
tube socket for optimum high-frequency performance. 

éLeads 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-cuitent 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: 

i't 
C = 100 

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 

o 
o 

o 
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1P21 
TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 

ALONG TUBE LENGTH 

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

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 

ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT S ZE :1MM DIA. APPROX. 
RILL TOWARD OBSERVER BASE DOWN. 

G CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 
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BY INTERCEPTION 
OF LIGHT BY GRLL 
AS WELL AS SUR-
FACE IRREGULAR-
IT ES HAVE BEEN 
IGNORED. 
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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 VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AXIS. 

ROTAT ONAL POSITION (TOP VIEW) CLOCKW SE • (-
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE • (+1 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT ASA 
FUNCTION OF DYNODE-NO. 6 VOLTS 

ANODE SUPPLY VOLTS (E) .1000 
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1P21 
TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/10 
OF E PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED ATA 
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 N41, 1/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE, AND VIC OF E BETWEEN DYNODE 
No .9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED, 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF Tue. 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORE* 

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

BEFORE FLUX DIRECTION IS CHANGED. 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 
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SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No I, I/O OF E 
FOR EACH SUCCEEDING DYNODE STAGE AND 1/10 OF E 
BETWEEN DYNODE No 9 AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED 
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Multiplier Phototube 
9-STAGE, SIDE-ON TYPE S-8 RESPONSE 

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

General: 

Spectral Response S-8 
Wavelength of Maximum Response . . 3650 t 500 angstroms 
Cathode, Opaque  Cesium-Bismuth 
Minimum projected length'  15/16" 
Minimum projected width"   5/16" 

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

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

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

of Useful Cathode Area   1-15/16" ± 3/32" 
Maximum Diameter   1-5/16" 
Operating Position  Any 
Weight (Approx.)   1.6 oz 
Bulb   19 
Socket  Amphenolc No.78S11T, orequivalent 
Magnetic Shield. Perfection Mica Co.d No.P-101-2, orequivalent 
Base   Small-Shell Submagnal 11-Pin (JEDEC Group 2, 

No.811-88), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   11K 

, 

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

DY6 

DV' I 

DIRECTION or INCIDENT 
RADIATION 

Maximum Ratings, Absolute-Max:Alum FaLues: 

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

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

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

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

Average Anode Current'   1 max. ma 
Ambient Temperature  50 max. Oc 

.4.- Ind, cates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. L 
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Characteristics Range Values: 

Under conditions with supply voltage (E/ across a 

voltage divider providing 1/10 of E betareen cathode 

and dynode No.1; 1/10 ofE foreach succeeding dynode 

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

With E = 1000 volts (Except as noted) 

Mtn. Typ. Max. 
Sensitivity: 

Radiant, at3650 angstroms. . /50 - a/w 
Cathode radiant, 

at 3650 angstroms  2.3x10-3 - a/w 
Luminous, et 0 cpsf 0  115 1 16 elm 
Cathode luminousg 1  5x10-6 3x10-6 - a/1m 

Current Amplification  3.3x105  
Equivalent Anode-Dark-Current 

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

Equivalent Noise lnputk. . . - 1.5x10-12 lm 

With E = 750 volts (Except as noted) 
Win. TY15. 

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

at 3650 angstroms  - 2.3x10-3 - afw 
Luminous, at 0 cpsf 0  016 0.145 1.85 a/lm 
Cathode luminous0 .... 1.5x10-6 3x10-6 - a/lm 

Current Amplification  - 4.8x104 

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

Corning No.0080, Corning Glass Works. Corning, New York, orequivalent. 

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

d Made byMagnetic Shield Division, Perfection Mica Co., 1829 Civic Opera 
Bldg., 20 North Wacker Drive, Chicago 6, Illinois. 

e Averaged over any inteTval of 30 seconds maximum. 

Under the following conditions: The light source i s a tungsten—filament 
lamp havingalime—glass envelope. It is operated at &color temperature 
of 28700 X and a light input of 10 microlumens is used. 

g Under the following comfit ions: The I ight source is a tungsten—filament 
lamp havingalinee—glass envelope. It is operated at acolar temperature 
of 28700 K. The value of light flux is 0.01 lumen and 100 volts are 
applied between cathode and all other electrodes connected as anode. 

h At a tube temperature of 15° C. Dark current may be reduced by use of 
a refrigerant. 

For maximum sial—to—noi se ratio, operation with a supply voltage (E) 
below 1000 vol ts is recawnended. 

Under the following conditionS: Supply voltage (E) is as shown, 250 e 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second, tungsten—light source at a color temperature of 
2870 0 K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
'on' period of the pulse is equal to the "off' period. 

Indicates a change. 

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

1%;MAX. 
DIA. 

T9 BULB 

PHOTO-
CATHODE 

lellb» MIN. 

SMALL -SHELL 
SUBMAGNAL 
I1-PIN BASE 

JEDEC GROUP 2, 
Ng B11-88 

J 1/MAX. 

DIA. 

DIRECTION OF 
INCIDENT 
RADIATION 

— 516. MIN. 

MAX. 

3/3; 

PIN N21 

PHOTO-
CATI-IODE (SÇE 
DETAIL A) 

92CM-6264R7 

6-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA HAR R SON, NEW RHEUM 

CE-6264R7 



IP22 
MULTIPLIER PHOTOTUBE 

DY9 

ANODE 

.270" 

SHIELD 

BULB 

DETAIL A 

DIRECTION OF 
LIGHT 

402 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

.I90"- .250" 

92C5-8674RI 

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. 

ROTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS I AND II AND THE PLANE OF TI.E GRI LL WI LL NOT 
EXCEED 6°. 

6-59 ELECTRON TUBE DIVISION 
IIADIO CORPORATION OF AMERICA, HARRISON, HEW JERSEY 

CE-86701 
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1P22 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

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

SUPPLY VOLTAGE 
WHICH PROVIDES 

LIGHT SOURCE IS 
OPERATED AT 

DASHED PORTION 
TUBE TEMPERATURE 

IS 
(E) ACROSS 
EQUAL 

A TUNGSTEN 
A COLOR 
INDICATES 

=25° 

VARIED BY ADJUSTING THE 
VOLTAGE DIVIDER 

VOLTS PER STAGE. 
-FILAMENT LAMP  

TEMPERATURE OF 2870°  K. 
INSTABILITY. 
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Photomultiplier Tube 
9-STAGE, SIDE-OW TYPE S-5 RESPONSE 

For Detection and Measurement of 
Ultraviolet and Visible Radiation 

o 

GENERAL 

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

Minimum projected length'   15/16 inch 
Minimum projected width*  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  3-11/16 inch 
Maximum Seated Length   3-1/8 inch 
Length from Base Seat to Center of 
Useful Cathode Area  1-15/16 t 3/32 inch 

Maximum Diameter  1-5/16 inch 
Operating Position  Any 
Weight (Approx  )  I  6 oz 
Envelope JEDEC T9 
Base  Small-Shell Submagnal 11-Pin, 

(JEDEC Group 2, No.611-88), Non-hygroscopic 
Socket Amphenolc No.78SIIT, or equivalent 
Magnetic Shield . . . . Millend Part No.808016, or equivalent.. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Dynode No.1 
Pin 2-Dynode No.2 
Pin 3-Dynode No.) 
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 

DY5 

DY2 

CO% 

Dyi K 

DIRECTION or INCIDENT 
RADIATION 

DY9 

Indicate. a change. 

C) RADIO CORPORATION OF AMERICA 
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ABSOLUTE-MAXIMUM VALUES 

DC or Peak AC Supply Voltage 
Between anode and cathode  1250 V 
Between dynode No.9 and anode   250 V 
Between consecutive dynodes   250 V 
Between dynode No.1 and cathode   250 V 
Average anode current °  0.5 mA 
Ambient temperature 75 00 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage lEt 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 De-

1 tween dynode No.9 and anode. 

With E = 1000 V (Except as noted) 

Min Typ Max 

Sensitivity 
Radiant, at 3400 
angstroms  1.2 x 105 AN 

Cathode radiant, ° at 
3400 angstroms . . . - 0.05 A/W 
Luminous.'   17.5 100 500 A/lm 
Cathode luminousk .   1 x 10'5 4x 10'5 A/lm 
Quantum efficiency 
at 3200 ing,troms. . 19 % 

Current Amplification . 2.5x 106 
Equivalent Anode-Dark- '1" 
Current Input" . . . . { - 2.5 x 10 1.2 19 5 x  

2 x 10' 19P 1 x 10' 12P W 
Anode Dark Current 
at 20 A/lmm ,"   5x 10'9 2.5 x 10 9 A 

Equivalent Noise Input q { 1 7.5x 10-1„9 - 1m 
fix 10' 16" - W 

Anode-Pulse Rise Timer. 1.9 x 10-9 s 
Electron Transit Times. - 1.7 x 10 6 s 

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

• Corning No.4741,CorningGlass Works, Corning, New York, or equivalent. 

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

d Node by Ja ea Millen Manufacturing Company, 150 Exchange Street , 
Malden 48, Ideas. 

e Averaged over any interval of 30 seconds maximum. 
f Tube operation at room temperature or below ta recommended. 

This value is calculated from the typical luminous .... itivity rating 
using • conversion factor of 1252 lumens per watt. 

This Value is calculated from the typical cathode luminous sensitivity 
rating using a conversion factor of 1252 lumens per watt. 

Under the followingconditions: The light source is a tungsten-filament 
lamp having a lime-glass envelope. It is operated at a color tempera-
ture of 2870% and a light input of 10 mirrolumens is used. 

Under the followingconditions: The light source is tungsten-filament 
lamp having a lime-glass envelope. It is operated et a color tempera-
ture of 2870°K. The value of light flux is 0.01 lumen and 100 volta 
are applied between cathode and all otherelectrodes connected as anode. 

—e.Indirates a changr. 

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



1P28 

m At • tube temperature of 22°C and with supply voltage (E) adjusted to 
give e luminous sensitivity of 20 amperes per lumen. Dark current may 
be reduced by use of a refrigerant. 

n For maximum signal-to-noise ratio, operation w ith a aupply voltage (E) 

_  
below 1000 volts is recommended. 

P At 3400 angstrom.. This value is calculated from the rating in lumen 
using a conversion factor of 1252 lumens/watt. 

q Under the following conditions, Supply voltage (E) is as shown, 22°C 
tube temperature. external shield connertedt oca thode ,bandw id thl cycje 
per second, tungsten-light source at a color temperature of 2870 K 
interrupted at a low audio frequency to produce incident radiation 
pulses alternating between zero and the value stated. The 'on period 
of the pulse sacqual to the 'off . period. 

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. 

8 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 photocathode. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

() 

LOAD 
CONNECTION 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

92CS-US82M 

Ri through RIO = 20,000 to 1,000,000 ohms 

Note I: Adjustable between approximately 500 and 1250 

volts. 

Note 2: Capacitors Cl through C5 should be connected 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 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. .I. 
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1P28 

DIMENSIONAL OUTLINE 

MAX. 
DIA. 

BULB 

79  PHOTO- 

'- 

CATHODE 

1146 MIN. 

BASE 
.DEC No. BU -88 

DIRECTION OF 
INCIDENT 
RADIATION 

evieMIN. 

i 3/32 

LUT   
I!4 MAX. 

PIN NW 

311/16 
MAX. 

PHOTO,-
CATHODE USEE 
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. 

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



1P28 

DETAIL A 

DIRECTION OF 
INCIDENT 
RADIATION 

PHOTO— 
CATHODE 

REGION OF 
BEST COLLECTION 

92CS-8674RZ 

DIMENSIONS IN INCNES 

Equivalent-Noise-Input Characteristic 

VOLTS / STAGE . IDO BANDWIDTH : IHz 
LIGHT SOURCE : TUNGSTEN, AT 2870' 
AT 90 Hz TO PRODUCE PULSES ALTERNATING 
BETWEEN ZERO AND FLUX VALUE SHOWN 
ANY GIVEN TUBE TEMPERATURE; "ON" 
OF PULSE EOUAL TO «OFF" PERIOD; 
SIGNAL CURRENT . Rms NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE 
TO ANODE VOLTS — 1000 

K INTERRUPTED 

PERIOD 
RMS 

FOR 

A
 

cr,
 
m
a
 

cr,
, 

m
 

e
 

0
5
 

re
 

[
 

 
e
 

i.:
 

E
Q
U
I
V
A
L
E
N
T
 
N
O
I
S
E
 
I
N
P
U
T
—
L
U
M
E
N
S
 

TUBE TEMPERATURE --'C 

92CS —7503R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 4-66 



A
n
o
d
e
 
Ch

ar
ac

te
ri

st
ic

s 
611%1 300NAO 9 30ONV N33MI38 3110A 

001 

n.ammre 

afi Illiae31   1111MMW • ommo on imam mweld 
  mom   

0    IM a IBM   W   < F ...11UMUIJIJI 
< 0  1  . .... 

OD.« 0 — WI-« 0 < LIM Om CI 
el° 0/ 0) < 
e IA p:: Minn  

::::  181.4: 1911;g:511111 :::..,    ....._  _...  : :.  MI% 
 r_......,Blii 

 n:  
11111 :11111 :111.8 _ ...... ..... .......  

m 
3 w•  EIC-3ENEEESDElitIMEthl .  ▪ UMUIFIA%: 0 0   in   1: ,IOUrei/U, W 
ZW   I 111111:11111111111111111:::::  W z 

.-  .00mm.•__ 'emu» 2 
 hiMU 

W UMUI-MMBIFINffle UMU BUB SIWO MUUMUU ISJIUMMU . é!  e   moomool000 no, 

2  n  j 
1-• -118  UUUMUU<UV IUS: IMMUI U  UMMUMBIUMP.MMUIOUOUIUBM UULUU111, II   Ulf 

œ 3 !dMIVI a sow e 
g hffirliiiiirPOMIUM881111::::":1  .00 

o 

_Mina 
 w  awa .... rdimmfig  

lammlimmummul 

erdommum  

‘amour 

_ 

o 



1P28 

Typical Sensitivity and Current 
Amplification Characteristics 

0 

SUPPLY VOLTAGE (E) ACROSS 
E BETWEEN CATHODE 
SUCCEEDING DYNODE 
No.9 AND ANODE. 

VOLTAGE 
AND DYNODE 
STAGE; AND 

DIVIDER PROVIDING 1/10 OF 
No.1; 1/10 OF E FOR EACH 

VIO OF E BETWEEN DYNODE 
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1P28 

Typical Effect of Magnetic Field 
on Anode Current 

INCIDENT 0.18 7" 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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20 

Typical Time-Resolution Characteristics 

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

PHOTOCATHODE IS FULLY ILLUMINATED. 
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1P28 

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 
ABOUT MAJOR TUBE AXIS. 

ROTATIONAL POSITION TOP VIEW) CLOCKWISE • (-) 
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE • (41 
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Dynode Modulation Characteristics 
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Typical Variation ot Photocathode 
Sensitivity Along Tube Length 

SPOT SIZE 11MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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60 
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20  

MIVIIMMangi   
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0 STANCE ALONG CATHODE FROM END 
OF CATHODE NEARER BASE —MILLIMETERS 

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

SPOTS ZE 1 WA DIA. APPROX. 
GRILL TOWARD OBSERVER BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

100  
VARIATIONS CAUSED 

. BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
ITIES HAVE BEEN 
IGNORED. 
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40 
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0 2 4 6 e lO 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT—MILLIMETERS 
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1P28A 

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

For Detection and Measurement of Ultraviolet and Visible Radiation 

The 1P28A is the same as the 1P28 except for the following items: 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (El across a voltage 
divider providing 1/10 of E between cathode and dynode No.1; 
1/10 of E for each succeeding dynode stage, and 1/10 of E be-
tween dynode No.9 and anode. 

With E = I000 volts 

1 

Min Typ Max 
Sensitivity. 

Lumirousi  35 200 500 elm 
"Red-to-White" Ratio   7 - - 

Under the following conditions. The light source is tungsten-filament 
lamp havinga lime-glalms envelope. It ilooperated at • color temperature 
of 2870 °K and a light input of 10 microlumens laseed. 

RED-TO-WHITE RATIO 

The sensitivity of the 1P28A 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 is specified 
by a "red-to-white" ratio of anode currents. Anodecurrent is 
measured first using a tungsten-lamp source, and then measured 
with a red filter interposed between the light source and 
phototube. 

The anode current comprising the "white" portion of this 
ratio is measured with a light input of 10 microlumens. The 
light source is a tungsten-filament lamp having a lime-glass 
envelope. It is operated at a color temperature of 2870 °K. 

The anode current comprising the "red" 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-
facturedbythe Corning Glass Works, Corning, N.Y., or equiva-
lent) which has the following characteristics: the trans-
mittance of all wavelengths 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 15% and 60% is not greater than 150 
angstroms. 

r . RADIO CORPORATION OF AMERICA 

lei Electronic Components and Devices Harrison, N. J. 
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1P29 

Gas Phototube 
SIDE-ON TYPE RAVING S-3 RESPONSE 

DATA 

General: 

Spectral Response   -S-3 
Wavelength of Maximum Response  4200 t 1000 angstroms 
Cathode: 

,"----,\ Shape   Semicylindrical 
Minimum projected length*   1-1/4" 
Minimum projected width'  5/8" 

Direct Interelectrode Capacitance (Approx.)   3 mmf 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1/8" t 3/32" 1 
Maximum Diameter  1-1/8" 

) Operating Position  Any 1 
_ Weight (Approx  )  1  1 oz.. 1 

Bulb  18 1 
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 , 

o 

Pin 1-No Connection 
Pin 2-Anode 

Pin 3-No Connection 
Pin 4-Photocathode 

Maximum Ratings, Absolute -Naxinum Values: 

Rating I Rating II 

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

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

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

Characteristics: 

With ananode-supply voltage 0190 
volts unless otherwise specified 

Min. Median Max. 

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

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

Gas Amplification Factord . - - 9 
Anode Dark Current at 25° C . . - - 0.10 ma 

«et-Indicates a change. 

«00 

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

DATA 1 
3-61 



Minimum Circuit Values: 

With an anode-seP4 voltage of 8o orless too volts 

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

I On plane perpendicular to indicated direction of incident light. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is atungsten—filament lamp oper— 
ated at a color temperature of 28700 K. A dc anode supply voltage of 
90 volts and a 1—megohm load resistor are used. For the 0—cycle meas— 
urement, alight input of 0.1 lumen is used. For the 5000— and b0.000 
Cycle measurements, the light input is varied sinusoidally about amean 
value of 0.015 lumen from zero to a maximum of twice the mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 volts 
to luminous sensitivity at an anode supply voltage of 25 volts. In 
each case, sensitivity is obtained under conditions where the light 
source is a tungsten—filament lamp operated at a color temperature of 
2870 0 K. the light input is 0.1 lumen, and tee load resistor has a 
value of 1 megohm. 

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies tothe IP29 

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



1P29 

AVERAGE ANODE CHARACTERISTICS 

_ _ ANODE MICROAMPERES 

92CM-6472R21 

tie RADIO CORPORATION OF AMERICA 
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1P37 

Gas Phototube 
SIDE-ON TYPE HARING S-4 RESPONSE 

DATA 

General: 
Spectral Response   S-4 
Wavelength of Maximum Response  4000 ± 500 anetroms 
Cathode: 

Shape   Semlcylindrical 
Minimum projected length*   1-1/4" 
Minimum projected width e  5/8" 

Direct Interelectrode Capacitance (Approx.)   3 mgf 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1/8" ± 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any . 

..- , Weight (Approx  )  1  1 oz 
Bulb T8 1 
Socket  Amphenol No.77-MIP-4-T, or eguivalent-,- 1 
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 

DIRECTIOId Or Lmmr 

Maxima Ratings, Absolute-Maximum Values: 

Rating I Rating II 

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

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

AVERAGE CATHODE CURRENTb . .. • 10 max. 5 max. pa 
AMBIENT TEMPERATURE   75 max. 75 max. °C 

Characteristics: 
With ananode-smpplyvoltage ego 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms. . _ 0.13 _ pa/go 
Luminous:e 

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

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

.—Indicates a change. 

.10 

C) RADIO CORPORATION OF AMERICA 
Oectron Tube Division Harrison, N. 
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1P37 

Minimum Circuit Values: 

With an anode-suppLy voltage of 80 or Less zoo volts 

DC Load Resistance: 
For dc currents above5 ma 0.1 min. - megohm 
For dc currents below5 pa 0 min. megohms 
For dc currents above 3 pa 2.5 min. megohms 
For dc currents below3 - 0.1 min. megohm 

4 On plane perpendicular to indicated direction of incident light. 

 ged over any interval of 10 seconds maximum. 

For conditions where the light source, is e tungsten—filament lamp 
operated at a color temperature of 2870" K. A dc anode supply voltage 
of 90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light input of 0.1 lumen is used. For the 5000— and 
10,000—cycle measurements, the light Input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTURES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5581 also applies to the 1117 

! 

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



1P37 

PHOTO-
CATHODE 

DWARF-SHELL 
4-PIN 
BASE 

JEDEC NXA4-26 

MAX. 
DIA. 

MAX. 

92CM-470R5 

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

DATA 2 
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IP39 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 

For applications critical at to leakaee 
under high-humidity conditions 

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

4-Indicates a change. 

4-

I P40 

GAS F'HOTOTUBE 
WITH S-I RESPONSE 

For apOlIcations critica/ as to leakage 
under high-humidity conditsons 

The 1P40 is like the 930, except that the 1P40 has a maxi-
mum dark current of 0,0p5 ma 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. 

.-indicates a change. 

AUGUST 15, 1947 me DEPARTMENT 
4.010 COfFORATION Of /YMCA, .11150“, MY/ /WWI 

DATA 



a 

- 
' 

e 



0 

IP41 
GAS PHOTOTUBE 

HEAD—ON TYPE WITH S—I RESPONSE 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape  Circular 
Minimum diameter  9/16" 

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

Periphery of Cathode Area   5/16" t 3/32" 
Maximum Diameter 13/16" 
Mounting Position     Any 
Weight (Approx  )  03 oz 
Bulb T6 
Base Small—Shell Peewee 3—Pin (JETEC No.A3-1) 

Basing Designation for BOTTOM VIEW  2AR' 

  S-1 

Pin 1—No Connec— 
tion 

DIRECTKM OF LIGHTS 
INTO END OF BULB 

Maximum Ratings, Absolute Values: 
Rating I Rating II 

70 max. 90 max. volts 
ANODE—SUPPLY VOLTAGE 

(DC or Peak AC)   
AVERAGE CATHODE— 

CURRENT DENSITY°. . . 40 max. 20 max. pamp/sg.in. 
AVERAGE CATHODE 

CURRENT°  3 max. 1.5 max. 
AMBIENT TEMPERATURE   100 max. 100 max. 

Characteristics, Vith go Yotts on Anode: 
— —_ 

Pin 2 —Mode 
Pln 3 — Cat hode 

Sensitivity: 
Radiant, at 
8000 angstroms  

Luminous :è 
At 0 cps  
At 5000 cps   
At 10000 cps  

Gas Amplification Factor.   
Anode Dark Current 

at 25 °C  

50 

Mann) oo 

0.008 — emp/uwatt 

90 145 yamp/lumen 
77 — emp/lumen 
67 — pan/lumen 
- 8.5 

- o.i ParnP 

O,41: See next page. ...Indicates a change. 

2-57 WOE DIVISION 
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DATA 



IP41 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode-supply voltage of 70 or tees 90 volt; 

DC Load Resistance: 
For dc currents above 

1.5 pomp  0.1 min: itégohti 
For dc currents below 

1.5 µamp  0 en. megohm. 
For dc currents above  
1 pent)  - • 2.5 min. megohms: 

For dc currents below 
1 µamp  0.1 min. megeà 

° Averaged over any interval of 30 seconda maximum. 

For conditions where the light source lo a tungsten-filament lamp oper-
ated at a color temperature of 2870 °X. A dc anode supply of 90 volts , 
and a 1-megohm load resistor are used. For the 0-cycle measurements, et 
light input of 0.06 lumen is used. For the 5000-and 10000-cycle measure-
ments, the light input is varied sinusoidally about a mean value of 
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/K7 MI N. 
91A. 

76 BULB 

SMALL-SHELL 
PEEWEE 

3-PIN BASE 
JETEC N2A3-1 

92C3-6676R2 

2-57 
TUBE DAMPON 

WINO CORPORATION Of AMERICA. MARMON:NM men, 
DATA 



IP41 

AVERAGE ANODE CHARACTERISTICS 
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1P42 

Vacuum Phototube 
HEAD-ON TYPE WITH S-9 RESPONSE 

DATA 

General: 

Spectral Response S-9 
Wavelength of Maximum Response   4800 f 500 angstroms 
Cathode. Semitransparent: 

\ Shape  Circular 
1 Window: 

Area   0.03 sq. in. 
Minimum diameter 0  19" 

Direct Interelectrode Capacitance 1  9 ge 
Maximum Overall Length   1-11/32" t 1/16" 
Maximum Diameter   1/4" 
Operating Position  Any 
Weight (Approx.)   0.1 oz 
Bulb   12 
Terminal Diagram (See Dimensional Outline)  2AT.. 

•••••• 

Small End: Anode 

DIRECTION OF 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. ma/sq. in. 
AVERAGE CATHODE CURRENT'   0.4 max. M5 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

Vith ananode-suPPly voltage ofiDo 
volts unless otherwise specified 

Nis. Median tax. 

Sensitivity: 
Radiant, at 4800  angstroms . - 0.025 - 
Luminous' ...... . . . . 20 37 70 ma/lumen 

Anode Dark Current at 25° C. . - - 0.005 e 
• Averaged over any interval of 50 seconds maximum. 

For conditions where the light source is a tungsten—filament lamp 
operated a color temperature of 28700 K. The supply voltage is 180 
volts, the load resistor Is 1 megohm, and the light input Is 0,015 1 umen. 

.0—Indicates a change. 

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

DATA I 
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1P42 

OPERATING CONSIDERATIONS 

ExPosureto intense il/uminatton, such as direct sunlight, 
may decrease the sensitivity of the IP42 even though no 
voltage is applied to the tube. The magnitude and duration 
of the decrease depend on the length of the exposure. 

Shielding of the IP42 and its leads to the amplifier is 

recommended when amplifier gain is high or when the phototube 
load reslstance is high. Whenever frequency response is 

important ins phototube circuit, the leads from the phototube 

to the amplifier should be made short so as to minimize , 
capacitance shunting of the phototube load. It is important ' 

that insulation of associated circuit parts and wiring be 

adequate. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-9 Response 
is shown at front of this Section 

DIRECTION 
OF LIGHT 

0.19» MIN. 
WINDOW DIA. 

1/.4*MAX.DIA. 

.220»i.0041,* 
DIA. 

CATHODE 
TERMINAL 

ANODE 
TERMINAL 

w+.003« 
.140 -.007« DIA. 

MOTE: WHEN TUBE IS ROTATED ABOUT THE LONGITUDINAL AXIS OF 
ITS CATHODE TERMINAL, NO PART OF THE ANODE TERMINAL WILL 

FALL OUTSIDE OF A 0.241.-DIAMETER CIRCLE CONCENTRIC WITH 

THE LONGITUDINAL AXIS OF THE CATHODE TERMINAL. 

92C5-679IR2 

-.Indicates a change. 

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

Gas Phototube 
SIDE-ON TYPE HAYING S-1 RESPONSE 

DATA 

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

Shape  Semicylindrical 
Minimum projected lengths  1-1/4" 
Minimum projected width 5/8" 

Direct Interelectrode Capacitance (Approx  )   3 me 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode-   2-1/8" ± 3/32" 
Maximum Diameter   1-1/8" 

!I Operating Position   Any 
Weight (Approx   1.1 oz.-
Bulb   18 
Socket   Amphenol No.77-MIP-4-T, or equivalent.. 
Base   Dwarf-Shell Small 4-Pin (JEDEC No.A4-26)..-
Basing Designation for BOTTOM VIEW   2K 

Pin 1-No Connection 
Pin 2-Anode 

OIRECTKIN or RADIATION 

Pin 3-No Connection 
Pin 4-Photocathode 

Nudism Ratings, AbsoLute-Maxinun Values: 

Rating s Rating is 
ANODE-SUPPLY VOLTAGE 

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

DENSITY° . . . .   50 max. 25 max. pa/sq. in. 
AVERAGE CATHODE CURRENT° .   10 max. 5 max. 
AMBIENT TEMPERATURE  100 max. 100 max. °C 

Characteristics: 

With an anode  uoitare e 90 
volts unless otherwise shecified 

lin. Median lax. 

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

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

' Gas Amplification Factord. . - - e 
Anode Dark Current at 25° C. - - 0.1 ma 

«a- Indicates a change. 

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

DATA 

3-61 
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Minimum Circuit Values: 
Watt an anode-supply 

voltage of 
DC Load Resistance: 

For dc currents above 
5 µa 

For dc currents below 
5 µa  

For dc currents above 
3 ma  

For dc currents below 
3 ya  

80 or less too volts 

0  1 min. - megohm 

0 min. - megohms 

- 2.5 min. megohms 

- 0.1 min. megohm 

4 On plane perpendicular to indicated direction of Incident radiation. 

Averaged over any Interval of 30 seconds maximum. 

e For conditions where the "light source is a tungsten-filament lamp 
operated at a color temperature of 20700 K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0-cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10.000-cycle measurements, the light input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case. sensitivity is obtained under conditions where the light 
source is a tungsten-filament lamp operated at a color temperature of 
2870 0 K. the light Input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 868 

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

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

LOW-LEAKAGE TYPE WITH ANODE-TERMINAL LAP AND r-I RESPONSE 

Por llet-measurine and relay applleations 

DATA 

general: 

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

Shape Semicylindrical 
Minimum projected length'  1-9/16" 

5/8" 
Direct Interelectrode Capacitance 2  2 µµf 
Maximum Overall Length   4-7/16" 
Seated Length  3-11/16" ± 1/8" 

2-1/8" ± 3/32" 
1-1/8" 

Any 
1.1 oz 

  T-8 

Minimum projected width". 

Seated Length to Center of Cathode 
Maximum Diameter   
Mounting Position  
Weight (Approx.)   
Bulb 
Cap Small (JETEC No.C1 -1) 
Base   Dwarf-Shell Small 4-Pin (JETEC No.A4 -26) 

lA Basing Designation for BOTTOM VIEW 

Pin 1-No Connec-
tion 

Pin 2-No Connec-
tion 

DIRECTION ' OF LIGHT 

Pin 3-No Connec-
tion 

Pin 4-Cathode 
Cap-Anode 

Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) . 500 max. volts 
AVERAGE CATHODE-CURRENT DENSITY° . . . 30 max. pamp/sg.in. 
AVERAGE CATHODE CURRENT°   10 max. µamp 
AMBIENT TEMPERATURE  100 max. °C 

Characteristics, At 250 Volts on Mode: 

Min. Median Max. 

Sensitivity: 
Radiant, at 
8000 angstrms-. 7 é- - 0,0118_ - Ii.ZON/Fwatt 

Luminous*   12 20 40 µamp /1 ume 
Anode Dark Current 

at 250C  - - 0.005 µamp 

* On plane perpendicular to Indicated direction of Incident light. 

O Averaged over any interval of 30 seconds maximum. 
A For conditionswhere the light source is atungstén-filament lamp operated 

at acolor temperature of 20700 X. A dc anode supply of 250 volts, a 1-
megohm load resistor, and a light input of 0.1 lumen are used. 

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

+-Indicates a change. 

10-56 TUBE DiVENOM 
RADIO CORPORATION of AMERICA...MS/3PC TRW RIMY 

DATA 

••••• 
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918 

Gas Phototube 
SIDE-ON TYPE HAYING S-I RESPONSE 

DATA 

General: 

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

Shape Semicylindrical 
( I Minimum projected length'  1-1/4" 

Minimum projected width'   5/8" 
Direct Interelectrode Capacitance (Approx  )   3 mgt. 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode   2-1/8" ± 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 

mescnou OF RADIATION 

Pin 3-No Connection 
Pin 4-Photocathode 

Mules» Ratings, Absolute -Naxinium 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. pa/sq. in. 

AVERAGE CATHODE CURRENTh .   10 max. 5 max. 
AMBIENT TEMPERATURE  100 max. 100 max. gémi 

Characteristics: 

With an anode-supply voltage of 90 
volts **44.,* otherwise sOecified 

Min. Median Max. 

Sensitivity: 
Radiant, at 8000 angstroms . . _ 0.014 - amp/watt 
Luminous:d 

At 0 cps   120 150 220 ma/lumen 
At 5000 cps  - 120 - pa/lumen 
At 10000 cps   105 - pa/lumen 

Gas Amplification Factord. . - - 10.5 
Anode Dark Current at 25° C. - - 0.1 ma 

.-Indicates a change. 

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

DATA I 
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Minimum Circuit Values: 
With an anode-supOly 
voltage of 70 ar legs 90 voids 

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

For dc currents below 
5 pa  0 min. - megohms 

For dc currents above 
3 ga  - 2.5 min. megohms 

For dc currents below 
3 e  - 0.1 min. megohm 

C On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

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

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 918 

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



918 

AVERAGE ANODE CHARACTERISTICS 

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

-  

• 

ANODE MICROAMPEINES 

o 
o 

92CM - 4351R3 

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

DATA 2 

3-61 
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gig 
VACUUM PHOTOTUBE 

LOW-LEAKAGE TYPE WITH CATHODE-TERMINAL CAP AND S-I RESPONSE 

For lteht-measuriné and relay applteattons 

The 919 is the same as the 917 except for the fol4wing 
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-

ti.on 

DIRECTION OF LIGHT 

Pin 4 - Mo Connec-
tion 

Cap - Cathode 

10-56 TUBE DIVISION 
RAEMO COSPORATIOMI OE AMERICA. HARR.SCei. tow JERSEY 

DATA 
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920 

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

DATA 

General: 

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

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

Direct Interelectrode Capacitances (Approx.): 
Cathode to cathodeb   1.8 µµf 
Cathode to anoded   1.6 pea 
Anode to anoded   0.4 µµf.. 

\Maximum Overall Length  4" 
'Maximum Seated Length   3-3/B" 
Seated Length to Center of Cathodes   2-1/8" t 3/32" 
Maximum Diameter  1-3/16" 
Operating Position  Any 
Weight (Approx  )  1  1 oz«. 
Bulb T9 
Socket  Amphenol No.77 -M1P-4 -T, or equivalent-.--
Base Small-Shell Small 4-Pin(JEDEC No.A4 -5) 

Basing Designation for BOTTOM VIEW  4% 

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

Pin 2-Anode of cathode of 
Unit No.2 Unit No.1 

DIFIECTION OF RADIATION 

Washita@ Ratings, Absolute-Maximum Values: 

Values are for Each Unit 

Ratine I Ratine 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. °C 

..Indicates a change. 

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

DATA I 
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-...-Characteristics: 

Values are for each unit with an 
anode-supply voltage of go 1,01.85 
unless otherwise specified 

Sensitivity: 
Radiant, at 8000 angstroms.   
Luminous:f 

At 0 cps  
At 5000 cps   
At 10000 cps  

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

Gas Amplification Factorg . . . 
Anode Dark Current at 25° C . . 

Min. Median Max. 

- 0.0094 - 

50 100 175 
- 85 
- 74 

0.5 1.15 2.0 
- 9 
- 0.1 

Minimum Circuit Values: 

Values are for Each Unit 

With an anode-suPPly 
voltage of 70 or less 

DC Load Resistance: 
For dc currents above 2 µa. • 0.1 min. 
For dc currents below 2 µa. • 0 min. 
For dc currents above 1 ma. 
For dc currents below I µa. • 

90 

2.5 min. 
0.1 min. 

amp/watt 

µa/lumen 
µa/lumen 
µa/lumen 

ua 

volts 

megohm 
megohm 
megohms 
megohm 

• On plane perpendicular to indicated direction of Incident radiation. 

b With anodes grounded. 

C Each unit, with other unit grounded. 

d With cathodes grounded. 

• Averaged over any interval of 30 seconds maximum. 

For conditions where the light sogrce is a tungsten-filament lamp opera-
ted at a color temperature of 2870.' K. A dc anode supply of 90 volts and 
a 1-megohm load resistor are used. For the 0-cycle measurement, a light 
input of 0.00 lumen is used. For the 5000- and 10000-cycle measurements, 
the light input is varied sinusoidally about amen 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 sensitivity at an anode-supply voltage of 25 volts. In each 
case, sensitivity is obtained under conditions where the light source is 
a tungsten-filament lamp operated at a color temperature of 2870- K, the 
light input is 0.08 lumen, and the load resistor has a value of I megohm. 

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5584 also applies to the 920 

..!ndicates a change. 

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



920 
AVERAGE ANODE CHARACTERISTICS 

Each Unit 
LIGHT SOURCE IS A TUNGSTEN —FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE   

OF 2870° K. 
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921 
GAS PHOTOTUBE 

CARTRIDGE TYPE WITH S-I RESPONSE 

For relay appllcattony 

DATA 

General: 

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

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

Direct Interelectrode Capacitance  1 µµf 
Overall Length   1-21/32" t 1/16" 
Seated Length  1-13/32" t 1/32" 
Length from Center of Useful Cathode Area 

to Plane A-A' (See Dimensional Outline). . 11/16" t 1/16" 
Maximum Diameter   0.890" 
Weight (Approx.)   0.4 oz 
Mounting Position  Any 
Terminals: 

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

Basing Designation . . . . . ‘,.   2AQ 

Recessed} Anode 
Cap 

DIRECTION Of LIGHT: 
INTO CONCAVE SIDE 

Of CATHODE 

Protruding} Cathode 
Cap , 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) . . 90 max. volts 
AVERAGE CATHODE-CURRENT DENSITY° . . . . 30 max. pamp/sq.in. 
AVERAGE CATHODE CURRENT°  ,. . . 3 max. µamp 
AMBIENT TEMPERATURE  100 max. 0C 

Characteristics, At 90 Volts on Anode: 

• Min. Median ex. 
-SenstttetyT - - - 

Radiant, at 
8000 angstroms - 0.0/2 - pamp/pwatt 

Luminous:A 
At 0 cps   75 135 205 pamp/lumen 
At 5000 cps  - 119 - ¿amp/lumen 
At 10000 cps . . .   _ 108 - .amp/lumen 

GasAmplificationFactor  - - 10 
Anode Dark Current 

at 25°C  - - 0.01 pamp 

• on plane perpendicular to indicted direction of incident light. 

See next page. ...indicates a change. 

12-56 TUBE DIVISION 
1*010 03.1.011ATION OF AmfeICA. 14.0110.4. NEW 110111 

DATA 
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921 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode-supply voltage of 

DC Load Resistance: 
For dc currents above 
3 mamn   

For dc currents below 
3 mam0   

For dc currents above 
2 µamp   

For dc currents below 
2 µamp   

70 or less 

0.1 min. 

0 min. 

90 volts 

megohm 

megohffi 

2.5 min. megohms 

0.1 min. megohm 

° Averaged over any interval of 30 seconds maximum. This value may be 
doubled when anode-supply voltage is limited to 70 volts. 

A For conditions where the light source is a tungsten-f ilament lamp oper-
ated at a color temperature of 2870 0A. A dc anode supply of 90 volts 
and a 1-megohm load resistor are used. For the 0-cycle measurements, a 
light input of 0.1 lumen is used. For the 5000-and 100o0-cycle measure-
ments, the light input is varleo sinusoldally about a mean value of 
0.015 lumen from zero to a maximum of twice the nean. 

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. 
5,16 R. 

.3150"z.004t 

Jeet.oei 1 

T 

16 

/32 

121/3?. 

I A 

PHOTOCATHODE 
TERMINAL CAP 
JETEC NS Ji-24 

DIRECTION 
OF LIGHT 

.89ehteix, 

-.112" 

--.406"t.010. 
ANODE 

TERMINAL CAP 
JETEC NeJ1-23 

:CPAr 
/15 TO- 

ODE 

7 - 
N . Ib 

-1  

ii 
•,7.7- • 

.141 t.047 

.375t.010» 

.03(3.015r 
1 

.37e S.010' 

.oet.ois" 

A-.4=PLANE PERPENDICULAR 
TO AXIS OF TUBE 92C11-4789R5 
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922 
VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S—I RESPONSE 

Por re/ay applications 

DATA 

General: 

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

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

Direct interelectrode Capacitance . 
Overall Length  1-21/32" + 1/32" - 1/16" 
Seated Length   1-13/32" ± 1/32" 
Length from Center of Useful Cathode Area 

to Plane A-A' (See Dtmenstona/ Outline) . . 11/16" ± 1/16" 
Maximum Diameter 0  890" 
Mounting Position   Any 
Weight (Approx  )  0  4 oz 
Terminals: 

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

Basing Designation  2AQ 
PIECES« 

Recessed} 
Cap Anode 

PROTRUDING 
DIRECTION OF LIGHT; 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 500 max. volts 
AVERAGE CATHODE-CURRENT DENSITY°. . . 30 max. yamp/sq.in. 
AVERAGE CATHODE CURRENT°  5 max. µamp 
AMBIENT TEMPERATURE   100 max. °C 

Prot rud i ng 
Cathode Cap 

Characteristics, At n5o Volts on Anode: 

es. Median Item 

Sensitivity: 
Radiant, at • 

8000 aostroms. . . - 0.0018 - pamp/µwatt 
Luminous   10 20 40 ¡amp/lumen 

Anode Dark Current 
at 25°C   - - 0.005 ,amp 

* On plane perpendicular to indicated direction of incident light. 

,Z Averaged over any interval of 30 seconds maximum. 

For conditions where the light soure is a tungsten—filament lamp oper-
ated at a color temperature of 2870"6. A dc anode supply of 250ivolts. 
a 1—megohm load resistor, and a light input of 0.1 lumen are used. 

..indicates a change. 
10-56 
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922 

VACUUM PH OTOTUBE 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 822 are the same as those shown for Type 917 

.3euri.00e 

...,890*MA 4 R. r_x_71_ e 

ANODE 

1 „ I qà; CATHODE 

TERMINAL 
CAP 

JETECN2J1-23 

,-PHOTO-

12/32 I 54; 
.1 „ 3 /3 MINT-1 . 

'32 
_t I VI6 

- lid 

i _   

*46» 

A  

il 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEC NxJ1-24 

DIRECTION 
or LIGHT 

deemAx,..1 

.141 2.047' 

375"±.010' 

.03r3.01e 

375« ±.0 

.031.±.015» 

A-4=PLANE PERPENDICULAR 
TO AXIS OF TUBE 

92C.M-41111111R5 

10-56 Deei 
RADIO COIIPOIAIION Of Are eleMISON. New lent, 

DATA 



923 
GAS PHOTOTUBE 

WITH S-I RESPONSE 

S-1 

DATA 

Neneral: 

Spectral Response   
Wavelength of Maximum Response 
Cathode: 

Shape 'cal 
Minimum Projected Length*   /16 
Minimum Projected Width'  5/8" 

Direct lnterelectrode Capacitance . . 2 mod 
Maximum Overall Length  3-9/16" 
Maximum Seated Length . . . ..... 2-15/16" 
Seated Length to Center of Cathode. . 2" t 3/32" 
Maximum Diameter. 1-3/16" 
Bulb    7-9 
Mounting Positio   Any 
Base  li-Shell Small 4-Pin 

Basing Designation for   2I4 

Pin 1-No 

Pin 2-Anode 

n 3-No 
Connection 

Pin Cathode 

on plumb penmen cut ar ent I let. 

4-IndIcates a change. 

AUGUST 15, 1947 TUBE OVARTMENT 
UM CORPORATION Of APPIPICA, HARRISON. NEW IINNI 

DATA 



AUGUST 15, 1947 TUBE DEPARTMENT 
L.010 COVOIATION Of ERICA FLURISON. 14V/ Miff 

CE-4788R3 

923 
GAS PHOTOTUBE 



925 

Vacuum Phototube 
SIDE-ON TYPE HAVING RESPONSE 

DATA 

General: 

Spectral Response S-1 
Wavelength -of uaximum Reqpnnqe ._.. ._B000 ± 1000 _slas_troms 
Cathode: 

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

Direct Interelectrode Capacitance (Apprqx . ) ..... 1 6 µµf 
Maximum Overall 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   79 
Socket  Cinch No.8JM-1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 

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

DIRECTION OF RADIATION 

Pin 1-No Internal 
Connect ion 

Pin 2-No Internal 
Connect ion 

Pin 4-Anode 
Pin 6-No Internal 

Connection 
Pin 8-Photocathode 

Maximum Ratings, Absolute-Naxsmum Values: 

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

AVERAGE CATHODE-CURRENT DENSITY') . . .  30 max. 
AVERAGE CATHODE CURRENTb   5 max. 
AMBIENT TEMPERATURE  100 max. 

Characteristics: 

With an anode—supply voltage of 210 volts 

Min. Median lax. 

volts 
ma/sq.in. 

ma 
°C 

Sensitivity: 
Radiant, at 8000 angstroms. . - 0.0019 - amp/watt 
Luminousb  12 20 40 ma/lumen 

Anode Dark Current at 25° C.   - - 0.0125 ma 

..m.Indicatec a change. 

44» 

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

DATA 
1-62 



S On plane perpendicular to indicated direction of radiation. 

Averaged over any interval of 30 seconds maximum. 
C For conditions where the light source is a tungsten-filament lamp operated 

at &color temperature of 20700 K. A 1-megohm load resistor and alight 
input of 0.1 lumen are used. 

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

is shown at the front of this section 

iÇuax 

54 
T9 BULB I I MIN. 

BASE 
JEDECGROUPI 

NaB5-10 

92GAI-6054R3 

I MAX,9/3; 
DIA PHOTO— 

CATHODE 

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





C C 



926 
VACUUM PH OTOTUBE 
CARTRIDGE TYPE WITH S-3 RESPONSE 

For coiorimetric applications 

DATA 

General: 

Spectral Reslonsa,_ _.  S-3 
- Wavelength of Maximum.Response". -- 4200 i 1000 ancistront 

Cathode: 
Shape Semicylindrical 
Minimum projected length*  7/8" 
Minimum projected width*   1/2" 

Direct Interelectrode Capacitance  1 µµf 
Overall Length   1-21/32" ± 1/16" 
Seated Length  1-13/32" ± 1/32" 
Length 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 oz 
Mounting Position Any 
Terminals: 

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

Basing Designation  2AQ 

RecCeasp sed)j Anode 

DtRECTION of LIGHTS 
INTO CONCAVE SIOE 

OF CATHODE 

Protruding } 
Cap ,Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 500 max. volts 
AVERAGE CATHODE-CURRENT DENSITY° . . . . 30 max. pamp/sq.in. 
AVERAGE CATHODE CURRENT°   5 max. µamp 
AMBIENT TEMPERATURE  100 max. °C 

Characteristics, At ago Volts on Anode: 
Min. Median Max. 

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

Luminous&  4 6.5 15 mamg/iumen 
Anode Dark Current 

at 25°C  - - 0.005 plum 

* on plane perpendicular to indicated direction of incident light. 
0 Averaged over any interval of 30 seconds maximum. 

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

.s indicates a change. 

12-56 TUBE DIVISION 
a1010 COUOIATION OF »AMC& atlia501.1. NEW JadaY 

DATA 





927 

Gas Phototube 
SIDE-ON TYPE HAVING S-I RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum ReSPOnse _8000 ± 1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected length'   11/16" 
Minimum projected width'  7/16" 

Direct Interelectrode Capacitance (Approx..)   2 med 
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  i  0  3 o2 
Bulb  . T5-1/4 
Socket Amphenol No.78S3S-T, or equivalent.. 
Base Small-Shell Peewee 3-Pin (JEDEC No.A3-1) 

Basing Designation for BOTTOM VIEW  2F 

DIRECTION OF RADIATION 

Pin 1-No Internal 
Connection 

Pin 2-Anode 

Pin 3- Photocathode 

Maxim Ratings, Absolute—Max:mum 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. pa/sq.in. 

AVERAGE CATHODE CURRENTb. .   4 max. 2 max. ¿La 
AMBIENT TEMPERATURE   100 max. 100 max. -ee 

Characteristics: 

With an anode—suPPLy voltage of go 
volts unless otherwise specified 

Nin. Median Raz. 

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

-.Indicates a change. 

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

DATA 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 Amplification Factord .   _ - 10 
Anode Dark Current at 25° C   _ _ 0.1 ea 

Minimum Circuit Values: 

With an anode-supOly voltage of 70 or less go waits ‘ 

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

on plane perpendicular to indicated direction of radiation. 

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 2870° K. A dc anode supply of 
90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light input of 0.1 lumen is used. For the 5000— and 
10000—cycle measurements, the light Input is varied sinusoldally about 
a mean value of 0.0151umen from zero to a maximum of twice themean value. 

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

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

me MAX. DIA. 
71e7MIN. 

/ 

1‘1ZMIN. t 1546. 
I 14" 

TS14 BULBI J 1 31'32' 

BASE / JEDEC Nt A3-1 

MAX. 

2 PHOTO— CATHODE 

I 

2 13/3; 
MAX. 

3 
92CM-6053R5 

1 

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

DATA 2 
3-62 
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AVERAGE ANODE CHARACTERISTICS 

ANODE MICROAMPERES 

92CM-6258R3 

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



929 

Vacuum Phototube 
SIDE-OU TYPE HAVING S-4 RESPONSE 

DATA 

General: 

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

Direct Interelectrode Capacitance (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" ± 3/32" 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight (Approx.)   0.9 oz.. 
Bulb   19 
Socket   Cinch No.8 JM-1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 

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

DIRECTION or LIGHT 

Pin 1-No Internal 
Connection 

Pin 2-No Internal 
Connection 

Maximum Ratings, Absolute-Maximum Valves: 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC). . . . .  250 max. volts 
AVERAGE CATHODE-CURRENT DENSITY b . . .  25 max. pa/sq.in. 
AVERAGE CATHODE CURRENTb   5 max. 
AMBIENT TEMPERATURE  75 max. 

Characteristics: 

With an anocle-suggly voltage of 25o volts 

Jadian Jar. 
Sensitivity: 

Radiant, at 4000 
angstroms  • 

Luminous*  25 
, Anode Dark Current at 

25° C  

Pin 4-Anode 
Pin 6-No Internal 

Connection 
Pin 8-Cathode 

0.044 
45 

amp/watt 
70 ma/lumen 

0.0125 ma 

...Indicates a change. 

«110. 

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

DATA I 
1-62 



On plane perpendicular to indicated direction of radiation. 

Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten—filament lamp 
operated at a color temperature of 28700 K. A 1—aregolla load resistor 
and a light input of 0.1 lumen are used. 

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

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 929 

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

DATA 2 
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930 

Gas Phototube 
SIDE-ON TYPE HAYING S-I RESPONSE 

DATA 

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

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

Direct Interelectrode Capacitance (Approx.)   2.4 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" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight (Approx  )  0  9 oz 
Bulb 19 
Socket  Cinch No.EUM-1. or equivalent..' 
Base  Intermediate-Shell Octal 5-Pin , 

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

DIRECTION or RADIATION 
1 

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

Pin 6-No Connection 
Pin 8-Photocathode 

Maxine» Ratings, Absolute -Maximum Faisies: 
Rating I Rating II 

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

AVERAGE CATHODE-CURRENT 
DENSITY&  60 max. 30 max. µa/sq. In. 

AVERAGE CATHODE CURRENTb.   6 max. 3 max. µa 
AMBIENT TEMPERATURE . . .   100 max. 100 max. PC 

Characteristics: 

Yithananode-supplyvoltageof 90 
volts unless otherwise specified 

lin. Median lax. 

Sensitivity: 
Radiant, at 8000 

angstroms   - 0.013 - amp/watt.e 

.—Indlcates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. 

DATA I 

3.61 



Min. Median Max. 
Luminous:e 
At 0 cps  90 135 205 pa/lumen 
At 5000 cps   - 111 - pa/lumen 
At 10000 cps  - 101 - pa/lumen 

Gas Amplification Factor . _ - 10 
Anode Dark Current at 25° C . . - - 0.1 pa 

Minimum Circuit Values: 

With an anode-3449/y voltage of 70 or less 90 volts 
DC Load Resistance: 

For dc currents above 3 ma. . 0.1 min. - megohm 
For dc currents below 3 ma. . 0 min. - megohms 
For dc currents above 2 pa. . - 2.5 min. megohms 
For dc currents below 2 pa. . - 1 min. megohm 

a on plane perpendicular to indicated direction of incident radiation. 

b Averaged over any interval of 30 seconds maximum. 

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

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 930 

o 

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

• 
ANODE MICROAMPERES 

N 

92CM-4806R2 

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

DATA 2 
3-61 
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931A 
Photomultiplier Tube 

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

Par general purpose applications in low-light level 
detection and measurement systems. 

3ENERAL 
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 (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) 

Maximum Diameter   1.31 in (3.3 cm) 

i/ »lb   T9 

Rase .... Small-Shell Submagnal 11 Pin, (JEDEC Group 2, 
No. B11-88), Non-hygroscopic 

Socket  Amphenol c No. 78S11T, or equivalent 

Magnetic Shield  Millend No. 80801B, or equivalent 

nperating Position   Any 

4leight (Approx.)   1.6 oz 

MAX IMUM RATINGS, Absolute-Maximum Values 

DC or Peak AC Supply Voltage: 

Between anode and cathode   1250 max. 

Between anode and dynode No.9   250 max. 

Between consecutive dynodes  250 max. 

Between dynode No.1, and cathode   250 max. 

Electronic 
Components 

DATA 1 
11-69 



lie ar-u-

Average Anode Currentf   1.0 max. mA 

Ambient Temperatureg   +75 max. °C 

CHARACTERISTICS RANGE VALUES (' 

Under conditions with de supply voltage (E) across a voltage 
divider providing 1/10 of E between cathode and dynode No.1: 
1/10 of E for each succeeding dynode stage; and 1/10 of E 
between dynode No.9 and anode. 
With E = 1000 volts (Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radiant' at 
4000 angstroms  — 8.3 x 104 — A/W 

Luminous' 
(2870" 10.   10 80 600 A/lin - 

Cathode Sensitivity: _ 

Radiantk at 
4000 angstroms .. — 0.04 — A/W 

Luminsoust" 
(2870 K)  — 4 x 10-'5 — A/lm 

Quantum Efficiency at 
3800 angstroms • • . — 13 — % 

Current 
Amplification .... — 2 x 106 — 

Anode Dark 
Curren t''  — 5 x 10 5 x le-9 A 

Equivalent Anode -10 
Dark Current 2.5 x 10 2.5 x 10-6 lm 
Input   

1— 

2.43 xx 1100132p 2.4 x 210-12P 1Wm 

input   2 x 10-16t ( 

" 

Equivalent Noise 

Anode-Pulse Rise 
rime s at 1250 V .. — 

Electron Transit Time 
at 1250 V  - 1.6 x 10 
0 On plane perpendicular to the indicated dire- ction of i 
cident light and passing through the major axis of the tubr 

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

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

C' Made by James Millen Manufacturing Company, 150 Eit-. 
change Street, Malden, MA 02148. 

f Averaged over any interval of 30 seconds maximum. 
-AM.- Indicates a change or addition.  

1.6 x 10-9 

MM Electronic Components 
DATA 1 



931A 
g Tube operation at room temperature or below is recom-
mended. 

1/ This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1036 lumens 
per watt. 

i Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K and a light 
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. 

SUnder the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 

operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 100 volts are applied between 
cathode and all other electrodes connected as anode. 

n 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. 

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

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 maximum 
anode-pulse height. This anode-pulse rise time is primarily 
e function of transit time variation and is measured under 
conditions with the incident light fully illuminating the 
photocathode. 

ncom Electronic Components 
DATA 2 

11-69 



931A 
t 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. 

DIMENSIONAL OUTLINE 
I 18 MAX. 
DIA. 

BULB 
T9 

PHOTO-
CATHODE 

94 MIN 

BASE 
JEDEC No. B11-88 

1.31 MAX. 
DIA. 

DIRECTION OF 
INCIDENT 
RADIATION 

— .31MIN. 

3.12 

MAX. 

194 
.t.09 

PIN NO.1 

3.68 

MAX. 

PHOTO-
CATHODE (SEE 
DETAIL A) 

92CM-6264R10 

Ç. of bulb will not deviate more than 2° in any direction 
e-om 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 1 

[UM Electronic Components 
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931A  
DETAIL A (Top View) 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DIRECTION OF 
INCIDENT 
RADIATION 

402 

PHOTO-
-CATHODE 

REGION OF 
BEST COLLECTION 

.190 -.250 

SECS-9674RA 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

R3 

R4 

R5 

R6 

R7 

Re 

R9 

ANODE RETURN 

LOAD 
CONNECTION 

PHOTO-
MULTIPLER 

92C3-11332R1 

R1 g throu h R10 ' = 20 000 to 1,000,000 ohms 

Mote 1: Adjustable between approximately 500 and 1250 
olts. 

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

UUCE&I Electronic Components 
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931A 
TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ALONG TUBE LENGTH 

SPOT SIZE : IMM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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"' JIM 

TYPICAI 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 
ABOUT MAJOR TUBE AXIS. 

ROTATIONAL POSITION VIOP VIEW) CLOCKW SE • (-) 
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE • (+1 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 

FUNCTION OF DYNODE-NO.6 VOLTS 

ANODE SUPPLY VOLTS (E) .1000 
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE =100 
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931A 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF SIMULTANEOUS MODULATION OF DYNODES 
NO.5 AND NO.6 

ANODE 
VOLTS 

No.5 
A CONSTANT 

BETWEEN 
ANODE 

—TO 
PER 
AND 

IS AT 

—DYNODE 
SUCCEEDING 
No.6 
VOLTAGE 
DYNODES 
GROUND 

.100 

No.9 
DYNODE 

DIFFERENCE 
No.5 
POTENTIAL. 

VOLTS.200 

AND 

STAGE 

OF 
No.6 

EXCEPT 

100 
DURING 

VOLTS 
MODULATION. 

FOR 

IS MAINTAINED 
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931A 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE No; ; 1/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE 

No.9 AND ANODE. 
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931A 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT 

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

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. 

ciiimmeamommurr...  

-60 -40 -20 0 20 40 

MAGNETIC FIELD INTENSITY (H)— OERSTEDS 

sets — 3001 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

60 

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

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 1/10 

OF E PER STAGE 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870 °N. 

TUBE TEMPERATURE • 22 0C 
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934 

Vacuum Phototube 
8181-011 TYPE HAVING S-4 RESPONSE 

DATA 

General: 

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

Shape   Semicylindrical 
Minimum projected length'   11/16" 
Minimum projected width'  7/16" 

Direct Interelectrode Capacitance (Approx.)   1.5 µAlf 
Maximum Overall Length  2-13/32" 
Maximum Seated Length   1-15/16" 
Seated Length to Center of Cathode  1-1/4" ± 3/32" 
Maximum Diameter 0  669" 
Operating Position  Any 
Weight (Approx  )  0  4 oz. 
Bulb T5-1/4 1 
Socket Amphenol No.78S3S-T, or equivalent 4 
Base Small-Shell Peewee 3-Pin (JEDEC No.A3-1) , 

Basing Designation for BOTTOM VIEW    2F 
1 usecnow OF LIGHT 1 

1 

Pin 1-No Internal 
Connection 

Pi n 2 - Anode 
Pin 3 - Photocathode 

Nashua Ratings, Absolute-Maxima Values: 

ANODE-SUPPLY VOLTAGE 1 
(DC or Peak AC) . . . . .  250 max. volts 

AVERAGE CATHODE-CURRENT DENSITYe. . •  30 max. pa/sq. in. , 
AVERAGE CATHODE CURRENTe  4 
AMBIENT TEMPERATURE   75 max. °C , 

Characteristics: 
Usth an awed* —assOOly voltage of 250 volts 

Mtn. Median Mts. 

Sensitivity: 
Radiant, at 4000 angstroms. . - 0.029 -- amp/watt 
Luminous°   19 30 75 pa/lumen 

Anode Dark Current at 25° C .   - - 0.005 PA 

.—Indicates a change. 

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

DATA I 

3-62 



934 

4 On plane perpendicular to indicated direction of incident light. 

Averaged over any Interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten-filament lamp oper-
ated ata color temperature of 28700 K. A 1-megohm load resistor and a N 
light Input of 0.1 lumen are used. 

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

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 927 also applies to the 834 

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



934 

AVERAGE ANODE CHARACTERISTICS 

') 

o 

o 
ANODE MICROAMPERES 

92CM— 6479RI 

e RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, 3-62 
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935 

Vacuum Phototube 
SIDE-ON TYPE HAVING S-5 RESPONSE 

DATA 

(' 

General: 

Spectral Response S-5 
Wavelength of Maximum Response. 4400 i 500 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length' 1-5/16" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance (Approx  )  0  6 mgf 
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   19 
Cap Skirted Miniature (JEDEC No.C1-3).. 
Socket  Cinch No.8JM-1, or equivalentl.. 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1.. 

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

outEcricei OF RADIATION 
I 

Pin 1-No Internal 
Connection 

Pin 2-No Internal 
Connection 

Pin 4-No Internal 
Connection 

Pin 6 -No Internal 
Connect ion 

Pin 8-Photocathode 
Cap-Anode 

Nixie» Ratings, Absolute-liaxinun Values: 

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

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

- - - - — - — —  
, Characteristics: 

With on anode—sop/y voltage of 25o volts 

Min. Median Max. 
Sensitivity: 

Radiant, at 3400 angstroms . - 0.043 - amp/watt 
Luminousc  18 35 70 ma/lumen 

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

-e— Indicates a cnange. 

RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N. J. 5-62 



935 

a On plane perpendicular to indicated direction of radiation. 

Averaged over any interval of 30 seconds maximum. 
C Forconditionswhere the light source is a tungsten-filament Immvoperated 

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-5 RESPONSE 

is shown at the front of this section 

I 41(;‘MAX. 

CAP I DIA. 
JEDEC No CI-3 

PHOTO-
CATHODE 

T9 BULB 

BASE 
JF_DEC Ne B5-I0 

MAX. 

PHOTO-
CATHODE 

92CAA-641029 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. lee 
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2020 
Multiplier Phototube 

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

GENERAL 

Spectral Response   S-11 

o 

Wavelength of Maximum Response   

Cathode, Semitransparent  

4400 ± 500 g 

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   Copper-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   5.81 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 N o. B14-38) , Non-hygroscopic 

Socket   Ebyb No.9709-7, or equivalent 

Magnetic Shield—. . . . Milled'  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.1 and cathode   400 max. V 

CKICE11 Electronic Components 
DATA 1 
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2020 
Between focusing electrode and cathode. . 400 max. V 

Average Anocie Current°  2 max. mA 
Average Cathode Currents   5 max. 1.1A 

Ambient Temperatureg   75 max. °C 

CHARACTERISTICS RANGE VALÚE 

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

With E = 1250 volts (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radianth at 
4400 angstroms . . — 4.8 x 103 - A/W 

Luminous 
(2870° K)i   2.5 6 75 A/1m 

Cathode Sensitivity: 

Radiantk at 
4400 angstroms   0.04 A/W 

Luminous 
(2870° K)m  3 x 10'5 5 x 10"5 - A/lm 

Current with blue 
light source 
(2870° K + C.S. 
No.5-58)°  3 x 10-8 5 x 10"3 A 

Quantum Efficiency 
at 4200 
angstroms  

Current Amplification 

Anode Dark CurrentP 

Equivalent Anode 
Dark Current 
InputP  

Equivalent Noise 
Inputr  

— 11.5 — % 

— 1.2 x 105 

— 4 x 10-3 4.5 x 10-8 A 

2 x 10-1R 2.26 x 
2.5 x 10'"q 2.8 x 10- ' w 

5.6 x 10 12 1 x irp lm 
x x lun.48 W 

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

IECOLAJ Electronic Components 
DATA 1 



2020 
b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 
Philadelphia, PA 19144. 

G Made by James Millen Manufacturing Company. Ma Ex-
change Street, Malden, MA 02148. 

• Averaged over any interval of 30 seconds maximum. 

f Above this value of average cathode current._ serious long 

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

g Tube operation at room temperature or Wow is teem. 
mended. 

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

i Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K and a light 
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. 

m Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° 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. 

q At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 804 
lumens per watt. 
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Under the following conditions: Tube temperature 220 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. 

I 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 

ANODE RETURN 

DYNODE No. 10 

6 
LOAD 

CONNECTION 

2 
DV No.9 

R3 C3 
DY No.8 

R• C4 

+0 Ity 

TO 
REGULATED 
DC POWER 6 
SUPPLY 

(SEE NOTE I) R7 

—0 
Re 

R9 

R10 

RII 

DY No. 7 

DY No. 6 

7 
DY No. 5 

DY No. 4 

DY No. 3 

DY No. 2 

DY No. 

FOCUSING ELECTRODE 

14 

e 

PHOTOCATHODE 

o 

o 

NOCE 
11 

PHOTO-
MULTFUER 
TUBE 

92LIA-I6HRI 

C1: 0.05 'IF, 20%, 500 volts (dc working), ceramic disc 

C2' • 0.02 1.IF, 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 

R1 through R10: 390,000 ohms, 5%, 1/2 watt 
R11: 910,000 ohms, 5%, 1/2 watt 

R12'• 5 megohms, 20%, 1/2 watt, adjustable 
Note 1: Adjustable between approximately 500 and 1500 
volts dc. 
Note 2: Component values are dependent upon nature of ap-

plication and output signal desired. 

o 

o 

o 

o 

o 
Electronic 
Components 
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2020 
DIMENSIONAL OUTLINE 

PHOTOCATHODE — el 
DIAMETER 
(SEE NOTE II 

BULB 

BASE 
JEDEC GROUP 5 

No. B14 -38 

CONDUCTIVE 
GRATING 

F —110 FACEPLATE 
„...--(SEE NOTE 2) 

920.11161253 

Ç, 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 

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

Note 2: Deviation from flatness will not exceed 0,010" from 

peak to valley. 

0 
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2020 
OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 

B 

C 

D 

F 

5.81 max. 

4.88 ± .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 DY8 
DY6 DY9 

MS DY10 

DY4 

DY3 IC (Do t±r 
1.1Ss) 

IDY2 I 4G 
DY1 K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Dynode No.10 

Pin 11: Anode 

Pin 12: Internal connection-

Do not use 

Pin 13: Focusing Electrode 

Pin 14: Photocathode 

111C2A Electronic Components 
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2020 

Typical Spectral Response Characteristics 

C) 

100 

eo 

60 

20 

10 

6 

4 

2 

  RELATIVE SENSITIVITY 
ABSOLUTE 
SENSITIVITY 

QUANTUM 
EFFICIENCY 

3000 4000 5000 6000 7000 

WAVELENGTH — ANGSTROMS 
921.M-2843 
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Typical EADCI and Anode Dark Current Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN CATHODE 
AND DYNODE No .I; 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE, 
AND 1/12 OF E BETWEEN DYNODE No .10 AND ANODE 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 10 AND 60 PER CENT OF DYNODE No .1 POTENTIAL (REFEFtRED 
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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2020 

Typical Anode Characteristics 
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DYNODE-No.I-TO-CATHODE VOLTS.200 
EACH SUCCEEDING-DYNODE-STAGE VOLTS.100 
FOCUSING ELECTRODE ADJUSTED TO PROVIDE 
MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870 K   
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2020 

Sensitivity and Current Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
OF E BETWEEN CATHODE AND DYNODE No.1; 1/12 OF 
EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E 
DYNODE No .I0 AND ANODE. FOCUS NG—ELECTRODE 
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
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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.5-58 POLISHED TO I/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. • 
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2020 

Typical Effect of Magnetic Field on Anode Current 

MAGNETIC FIELD 
POSITIVE VALUES 
TO RIGHT WITH 
OBSERVER. 

DYNODE -No.I -TO-CATHODE 
EACH - SUCCEEDING 
FOCUSING-ELECTRODE 
MAXIMUM ANODE 

IS PARALLEL TO DYNODE -CAGE AXIS.   
ARE FOR LINES OF FORCE FROM LEFT 
BASE DOWN AND BASE KEY TOWARD 

VOLTS *150 
-STAGE VOLTS .100 

VOLTAGE ADJUSTED TO Bra 
CURRENT.  
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2060 

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

1.24 INCH MINIMUM DIAMETER FLAT PHOTOCATHODE 

For Use in Scintillation Counters for the Detection and Meas-
urement of Nuclear RadiationandOther Lou-Level Light Sources 

The 2060 is identical to type 6199 in all respects except that 
it is supplied vith a medium-shell diheptal base attached to 
ffixibi-e-Arats ro— far-i-t-ifert-e- terting,--4fter trztina7- tha--
attached base should be removed prior to instilling the 20450 
its a given system. 

o 

BASING DIAGRAM (Bottom View) 
With Base Attached 

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

P DYI0 

DY1 
DIRECTION OF RADIATION: 

INTO END OF BULB 

I 2 A E 

TERMINAL CONNECTIONS (Bottom View) 
With Base Removed 

mio Lead 1-Dynode No.1 P DY8 
Lead 2-Dynode No.3 
Lead 3-Dynode No.à 
Lead 4-Dynode No.7 
Lead 5-Dynode No.9 ire7 IN 
Lead 6-Anode 
Lead 7-Dynode No.10 
Lead 8-Dynode No.8 
Lead 9-Dynode No.6 
Lead 10-Dynode No.4 0Y3 K 
1..ed 11 Dinode No.2 DYI 
Lead 13-Photocathode DIRECTION OF RADIATION: 7 

INTO END OF BULB 

1 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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2060 

DIMENSIONAL OUTLINE 

1.56 MAX. DIA. —  r  FACE Pula _____ 1.-- 1.241 M11,1.— 

- 1— \ " j 

PROTOCATMODE-

TI2 BULB—. 

1 

12 FLEXIBLE LEADS 
.020±.005 DIA. 

2.4 
MIN. 

'V, 

.275 
MAX. 
DI A. 

liii JJL 1JU 

.35 

.25 

125 MAX. 

BASE 
JEDEC Mo.B12-43 

92LM-1387M 



2061 

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

For Detection and Measurement of Nuclear Radiation and 

Other Low-Level Light Sources in Scintillation Counters 

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

the 6342A do not apply for type 2061. 

The 2061 is supplied with a medium-shell diheptal base attached 

to flexible leads to facilitate testing. After testing, the at-
tached base of the 2061 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTIC 

Minimum Pulse Heighta  0.16 V 

Pulse height is defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across • 100 k 5%-hilohm resistor and • 
total capacitance of 92 ± 3% pf in parallel. Art anode-to-cathode volt-
age of 1130 volts is applied across • voltage-divider network havine • 
1.5 1 5% megohm aaa. tor between cathode and dynode No.1, 450 e 5%--kil-
ohm resistors between each succeeding stage including dynode No.I0 to 
anode. The focusing electrode is adjusted to that value between 0% and 
60% of dynode No.1 potential (referred to cathode) which will provide 
maximum anode current. The 662-1(eV photon from an isotope of resium 
having an atomic mass of 137 ((s 137) and • cylindrical 2 inch s 2 
inch thallium-activated sodium-iodide ncintillator (5.1)11)1 tYlse 
808, or equivalent are used. The acintillator is manufactured by the 
Harsher Chemical Corporation, 1945 East 97th Street, Cleveland 6 Ohio. 
The Cs137 is in direct contact with the metal end of the scintiilator. 
The faceplate end of the crystal is coupled to the 2061 by a coupling 
fluid aucliaisDowGsrning Corp., Type DC200 (Viscosity of 100 eentipoiee) 
manufactured by the Dow Corning Corp., Midland, Michigan, or equivalent. 

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 
Pirr 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 Connect ion 
Pin 13 - Focusi ng Electrode 
Pi n 14 - Photocat hode 

DY7 DY8 
DV8 

DY8 

13T4 

Y10 

0Y3 NC 

DY2 I IA G 
DTI 14 

DIRECTION OF RADIATION , 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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6-66 



TERMINAL CONNECTIONS (Bottom View) 

With Base Removed 

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

DIRECTION OF LIGHT: 
INTO END OF BULB stLf-INGT 

DIMENSIONAL OUTLINE 

DI A. 

rsin EmPelTE 5 _ r r —1.68 MIN.-1 DI A. 

PHOTOCATHODE-

1113 11U1-13 

13 FLEXIBLE LEADS MAX. 1.25MAX. 
Ancencs 

DIA. 

2.5 
MIN. 

II I 

BASE 
JEDEC GROUP 5 

No. BI4-38 

taus-wee 

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 

17--) 

) 

10-STAGE, HEAD-0N, FLAT-FACEPLATE TYPE HAVING S-II RESPONSE 
1.68 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

For Use in Scintillation Counters for the Detection and Meas-
urement of Nuclear Radiation and Other Low-Level Light Sources 

The 2062 is identical to type 6655A in all respects except that 
Cl is supplied with o ',ethos-shell damptal -dese_attached.ta_ 
flexible leads to facilitate testing. After testing, the 
attached base should be removed prior to installing the 2062 
in a given system. 

BASING DIAGRAM (Bottom View) 
With Base Attached 

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

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-Dynode No.3 
Lead 5-Dynode No.4 
Lead 6-Dynode No.5 
Lead 7-Dynode No.6 
Lead 8-Dynode No.7 
lead  11-Dynode No.8 
Lead 14-Dynode No — 
Lead 15-Dynode No.10 
Lead 16-Anode 
Lead 19-Focusing Electrode 

ov 

DY3 

DIRECTION OF LIGHT: 
INTO END OF 13111.1i 

G 

,lâcwo 

<Dee 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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2062 

DIMENSIONAL OUTLINE 

(SEE NOTE I 
FACEPLATE 417-

2.00 .06 
DIA. 

1.68 MIN.—.1 
DI A. 

PHOTOCATHODE 

TI6 BULB 

13 FLEXIBLE LEADS 
.020±.005 

DIA. 

2.5 
MIN. 

II I 

4.38 
±.25 

1.25MAX. 

BASE 
JEDEC GROUP 5 

No. BI4-38 

gaud-uffse 

DIMENSIONS IN INCHES 

Mote: Within 1.68-inch diameter, deviation from flatness of 
external surface of faceplate mill not exceed 0.010-inch 

from peak to volley. 

o 

o 

DATA RADIO CORPORATION OF AMERICA 
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2063 

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

TYPE DYNODE STRUCTURE, 1.68-INCH MINIMUM-DIAMETER, FLAT, CIR-

CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-11 RESPONSE 

For Use in Scintillation Counting Applications 

The 2063 is electrically pioilar to type 8053 except for tha 

follooing performance characteristics 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 'pith a uediuo-shell diheptal base attached 

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

tached base of the 2063 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with dc supply voltage 1E1 across a voltage 

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

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

tween dynode No.10 and anode. The focusing electrode is ad— 

justed to that value between 50% and 100% of dynode No.I po-

tential (referred tocathodel which will providewaximum anode 
current. 

Maximum Anode Dark Wreaks  
Minimum Pulse Height °  0.00 µA 

0.13 V 

a Measured under the following conditions: Light incident on the photo-
cathode is transmitted through • blue filter Corning C.S. No.5-58, 
polished to 1/2 stock thickness—Manufactured by the Corning Clasal,orks. 
Corning, New York/ pow, • tungsten- filament lamp operated at • color 
temperature of 2870 K. The light flux incident on the filter is 10 
microlumens. The supply voltage is adjusted to obtain an anode current 
of 9 µA. Dark current is measured with the light source removed. 

Pulae height in defined as the amplitude of the anode pulse voltage 
(referred to anode)  d across iv 100 t 5%-kilohm resistor and a 
total capacitance of 92 t 3% pF in parallel. An anode-to-cathode vo lt-
age of 1130 volts is applied across a voltage divider network having • 
1,5 t 5%--megohm resistor between cathode and dynode No.1, 450 t 5%— 
ltilohm resistors between each succeeding stage including dynode No.10 
to anode. The focusing electrode is adjusted to that value between 
50% and 100% of dynode No.I potential (referred to cathode) which will 
provide maximum anode current. The 662-be photon from an isotope of 
cesium having an atomic mass of 137 (C0 ,1) and • cylindrical 2 inch 
x 2 inch thallium-activated sodium-iodide scintillator [9.1111)] type 
8118. or equivalent are used. This scintillator is manufactured by the 
Harahan Çhemical Corporation, 1945 East 97th Street, Cleveland 6. Ohio. 
The Ciii 3r is in direct contact with the metal end of the iecintillator. 
The faceplate end of the crystal is coupled to the 2063 by a coupling 
fluid such an Dow Corning Corp., Type DC200 (Viscosity of 100 centipoise) 
manufactured by the Dow Corning Corp.. Midland. Michigan, or equivalent. 
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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 

Pin 7 — Dynode 
No.7 

DWI 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Pin 8 — Dynode 
No.8 

9 Pin 9— Dynode 
No.9 

Pin 10 — Dynode 
No.10 

Pin 11 — Anode 
Pin 12 — No 

Connect ion 
G Pin 13— Focusing 

El ect rode 
Pin 14 — Photo— 

cathode 

TERMINAL CONNECTIONS (Bottom View) With Base Removed 

Lead 1 — Focusing ors 
Lead 3 — Photo— 

cathode 
Lead 4 — Dynode 

No.1 "2 
Lead 5 — Dynode Dy. 

NO.2 ' 
Lead 7 — Dynode 

No.3 
Lead 8 — Dynode 

No.4 
Lead 9 — Dynode 

No. 5 P 921.3-1385 

2.00 ± 06 DIMENSIONAL OUTLINE 
DIA. 

1.68 MIN. 

&AEC, PNLOTTE! DIA. 

Lead 11— Dynode 
No.6 

Lead 13—Dynode 
No.7 

"7 Lead 14 — Dynode 
No.8 

DY8 Lead 15— Cyncde 
No.9 

9 teed 17— Dynode 
No.10 

Lead 19 — Anode 

1.25 MAX. 

BASE 
JEDEC GROUP 5 

No. BI4 —38 

N2LM —I37S 

DIMENSIONS IN INCHES 

Note: Within 1.6R- inch diameter, deviation from f I atnesg of external aurface 
of faceplate rill not exceed 0.010 inch from peak to 'alley. 

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-Il RESPONSE 

For Use in Scintillation Counting Applications 

The 2064B is electrically similar to type 8054 except for the 

following performance charact eristics and that the anode lumi-

nous sensitivity and equivalent noise input ratings shown for 

the 13(154 do not apply for type 20648. 

The 2064B is supplied with a medium-shell diheptal base attached 

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

tached base of the 2064B should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with dc supply voltage (El across a voltage 

divider providing 1/6 of E between cathode and dynode No.1; 
1/12 of E for each succeeding dynode stage; and 1/12 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.I po-

tential (referred tocathodel which will provide maximum anode 
current. 

Maximum Anode Dark Cprrenta  0.06 pA 

Minimum Pulse Height°  0.4 V 

e Ili:tenured under the following conditions: Light incident on the photo-
cathode is transmitted through • blue filter (Corning C.S. No.5-58, 
polished to 1/2 stock thickness—Manufactured by the Corning Glass Work., 
Corning, New York) from a tungsten-filament lamp operated at a color 
temperature of 2870. K. The light flux incident on the filter is 10 
microlumens. The supply voltage is adjusted to obtoin an anode current 
of 9 µA. Dark current ta measured with the light source removed. 

Pulse height sa defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across • 100 t 5%-kilohm resistor and a 
total capacitance of 92 t 3% pF in parallel. An anode-to-cathode volt-
age of 1130 volts is applied across a voltege-divider network having • 
1.5 5 5%-megohm resistor betweencathode and dynode No.1, 450 0 5%-kil-
ohm resistors between each succeedi ng stage including dynode No.10 to 
sonde. The focusing electrode is adjusted to that value between 50% 
and 100%ofdynode No.lpotential (referred to cathode) which mill provide 
meximum anode current. The 662-KeV photon from en isotope of cesium 
having en atomic mass of 137 (C.137I and • cylindrical 3 inch x 3 
inch thallium-activated liodium-iodide acintillator (NallT1)] type 
12Al2, or equivalent are used. This scintillator is manufactured by 
the Warshaw giemicel Corporation, 1945 East 97th Street, Cleveland 6, 
flbio. The Cs ,i7 is in direct contact with the metal end of the aria-. 
tillator. The faceplate end of the cryatal is coupled to the 2064b by 
• coupling fluid such as Dow Corning Corp., Type DC200 (Viscosity of 
100 centipoiiee) manufacturedby theDow Corning Corp., Midland, Michigan, 
or equivalent. 

C) RADIO CORPORATION OF AMERICA 
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2064B 

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 DT4 
Pin 8—Dynode No.8 
Pin 9—Dynode No.9 or3 NC 
Pin 10—Dynode No.10 
Pin 11—Anode or2 G 

Pin 12—No Connection DY1 K 

Pin 13—Focusing Electrode 
Pin 14—Photocathode 

DIRECTION OF RADIATION' 
INTO END OF BULB 

TERMINAL CONNECTIONS (Bottom View) 

With base Removed 

Lead 1—Focusing Electrode 
Lead 3— Photocathode 
Lead 4— Dynode No.1 
Lead 5—Dynode No.2 
Lead 7— Dynode No.3 
Lead 8—Dynode No.4 
Lead 9—Dynode No.5 
Lead 11—Dynode No.6 
Lead 13—Dynode No.7 
Lead 14—Dynode No.8 
Lead 15— Dynode No.9 
Lead 17— Dynode No.10 
Lead 19—Anode 

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



2064B 

DIMENSIONAL OUTLINE 

O 

( 

PHOTOCATHODE 

1.09 

J24 
BULB 

2.00 
9.08 
DIA. 

13 FLEXIBLE LEADS 
.020 -Inc* 

DIA. 

2.5 

II I 

3.00 5.06   
DIA. 

FACEPLATE 
2.59 MIN. (SEE NOTE) 

DIA. 

—0 

4.73 
925 

1.25 MAX. 

BASE 
JEDEC GROUPS 

No. B14-3B 

112LJI-1378 

DIMENSIONS IN INCHES 

Note: WitLia2-54..ineh diameter, deviation fnma flarheer 
ternal surface of faceplate will not exceed 0.010 inch from peak 

) to valley. 
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2065 

Photomultiplier Tube 
10-STAGE, HEAD-0N, FLAT-FACEPLATE TYPE HAVING VENETIAN-BLIND-

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

For Use in Scintillation Counting Applications 

The 2085 is electrically similar to type 8055 except for the 
following performance charact eristics and that the anode 
luminous sensitivity and equivalent noise input ratings 

shown for the 8055 do not apply for type 2065. 

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

the tube tn a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with dc supply voltage !El across a volts. 
dIviderproviding I/6ofE between cathode anddynode No.1; 1/12 

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

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

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

ferred to cathode, which will provide maximum anode current. 

Maximum Anode Dark Cgrrenta  0.05 MA 
Minimum Pulse Height°  0.13 

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

Pulse height is defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across • l00 t 5%-kilohm eee i . tor and • 
total capacitance of 92 t 3% pf in parallel. An anode-to-cathode volt-
age of 1130 volts is applied across a voltage-divider network hevinp a 
1.5 t 5%-megohm resistor between cathode anddynode No.1, 450 S 5%-ktl-
ohm eee i e tors between each succeedi ng stage inc ludi ng dynode No. 10 to 
anode. The focusing electrode is adjusted to that value between 50% 
and 100% of dynode No.1 potential (referred to cathode) which will 
provide maximum anode current. The 662-Ike photon from an isotope of 
ceaium having an atomic macs of 137 (CO..) and • cylinvItical 3inch x 
3 inch thallium-activated sodium-iodide scintilletor (Nal(T1)) type 
12Al2. or equivalent are used. This acintillator is manufactured by 
Kershaw Chemical Corporation, 1945 East 97th Street, Cleveland h. Ohio. 
The Csl31 is in direct contact with the metal end of the acintillator, 
The faceplate end of the crystal is coupled to the 2065 by • coupling 
fluid such na Dow Corning Corp., Type DC2001Viscosityof100 centipoiae) 
manufactured by the DowChrning Corp., Midland, Michigan, or equivalent. 
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2065 

BASING DIAGRAM (Bottom View) 

With Base Attached 

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

DY2 
DY1 K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

TERMINAL CONNECTIONS (Bottom View) 

With Base Removed 

Lead 1-Focusing Electrode Dry 
Lead 3-Photocathode 
Lead 4-Dynode No.1 
Lead 5-Dynode No.2 
Lead 7-Dynode No.3 DY2 
Lead 8-Dynode No.4 
Lead 9-Dynode No.5 
Lead 11-Dynode No.6 
Lead 13-Dynode No.7 
Lead 14-Dynode No.8 
Léad 15-Dynode No.9 
Lead 17-Dynode No.10 
Lead 19-Anode 

DATA I RADIO CORPORATION OF AMERICA 
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2065 

DIMENSIONAL OUTLINE 

  5.25 A.O6 DIA. 
(SEE NOTE) 

3.50 
A.19 

1.97 

4.« 

4.38 1A1N. DIA. pl 

5 R 

J42 BULB 

2.00 .04 DIA. 

5 fl  

13 FLEXIBLE 
LEADS 

.020 A .005 DIA. 

2.5 
MIN. 

e-.275 MAX. DIA. 

PHOTO-
CATHODE 

*.25 

1.25 MAX. 

BASE 
JEDEC GROUP 5 

.4— No. 814-38 

-4-HtE119t041- 111— Hltilft 

98L/A -1341 

Note: Within 4.38-inch diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.010 inch from 
peak to valley. 
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4438,4439 
Photomultiplier Tubes 

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

Adverse Environmental Conditions 

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

GENERAL 

Spectral Response 

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   Coming° No.0080, or equivalent 

Shape   Plane-Plano 
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 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   Eby 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.16   250 max. V 
Between consecutive dynodes   200 max. V 
Between dynode No.1 and cathode   300 max. V 

[ECM Electronic DATA 1 
Components 5-70 



4438,4439 

Average Anode Current°  0.75 max. mA 

Ambient Temperatures   75 max. °C 

-CHARACTERISTICS RANGE VALUES 

Under conditions with de 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: 

Radiantg at 4400 
angstroms . . . . 2.2 x 104 A/W 

Luminous' . . . . 10 27 300 A/lm 

Cathode Sensitivity: 

Radianti at 4400 
angstroms . . . . — 3.6 x 10-2 A/W 

Luminous' . . . . 3 x le 4.5 x 10-5 A/1m 

With blue lightm . . 2.8 x A 

Quantum Effi-
ciency at 4200 
angstroms . . . . 10.5 

Current.Ampli-
fication   6 x 105 

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

Equivalent Anode 10 Dark Current In- 8 x 10- 2.5 x 10-9 lm 
put'   1 x 10-12P 

Equivalent Noise 
Inputq   6.5 x 10-12 lm 

Anode-Pulse Rise 
Time" at 1250 V. - 2.5 x 10-9 

Electron,Transit 
Time" at 1250 V . 2.9 x 10-8 

o 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. 

o Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recom-
mended. —31. Indicates additions or changes. 

DUCEII Electronic Components 
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4438,4439 , 

g This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 804 lumens 
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 and a light in-
put of 10 microlumens is used. 

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 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 be-
tween 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 Corning Glass Works, Corning, New York) from a 
tungsten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

n 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. 

✓ Under conditions with de supply voltage (E) across e 
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. 

MM Electronic Components 
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4438,4439 
5 Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is pri-
marily a function of transit time variation 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 outputpulse 
at the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

Table I 

Typical Potential Distribution 

8.13% of Supply 
Between Voltage (E) 

multiplied by 

Cathode and Dynode No.1 1.7 
Dynode No.1 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.8 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 12.3 

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 1042 ampere or less. 

o 

o 

o 

MCELM Electronic Components 
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4438,4439 

HIGH VOLTAGE WARNING: 

fl 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. 

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

ANODE RE TURN 

+ o 

TO 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE I) 

— RS 

R3 

RI 

RI 

R9 

DYNODE NO 10 

DYNODE NO. 9 

DYNODE NO.9 

 o 
LOAD 

CONNECTION 

DYNODE NO. 7 

DYNODE NO. 6 

6 
9 

10 

6 1 

DYNODE NO. 5 

2 13 

DYNODE NO. 4 

DYNODE NO. 3 

DYNODE NO. 2 

PHOTO-
MULTIPLIER 
TUBE 

R < 2 < 

RI ,4 

DYNODE NO.1 

PHOTOCATHODE 

RI: 680,000 ohms, 5%, 1/2 watt 
Rand R3: 510,000 ohms, 5%, 1/2 watt 
R4 through R11: 390,000 ohms, 5%, 1/2 watt 

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

921-111-2766 

Electronic DATA 3 
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4438,4439 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR USE 
IN SCINTILLATION-COUNTING APPLICATIONS 

ANODE RETURN 

RIS 
R 

DYNODE NO 10 

RID 

C 6 

+ 0 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 1) 

-o 

DYNODE NO 9 

DYNODE NO 8 

Cs 

8 C4 
DYNODE NO 7 

6 

R5 

4 

R3 

DYNODE NO 6 

DYNODE NO 5 

DYNODE NO 4 

PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO 3 

SYNODE No 2 

e 
DYNODE NO I 

PHOTOCATHODE 

Ci: 0.05 pF, 20%, 500 volts, ceramic disc 
C2: 0.02 pF, 20%, 500 volts, ceramic disc 
C3: 0.01 pF, 20%, 500 volts, ceramic disc 

C4: 0.005 pF, 20%, 500 volts, ceramic disc 
C5 and C6: 0.005 pF, 20%, 3000 volts, 

ceramic disc 
RI: 680,000 ohms, 5%, 1/2 watt 
R2 and R3: 510,000 ohms, 5%, 1/2 watt 
R4 through R11: 390,000 ohms, 5%, 1/2 watt 
R12: 1 megohm, 5%, 1/2 watt 
R13: 100,000 ohms, 5%, 1/2 watt 

o 
OUTPUT 

12LM-2767 

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. 

Electronic 
Components 
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4438,4439 
LEAD CONNECTIONS 
Bottom View 

(With Base Removed) 

DY1 
DIRECTION OF LIGHT: 
INTO END OF BULB 

Lead 1: Dynode No.1 

Lead 2: Dynode No.3 
Lead 3: Dynode No.5 
Lead 4: Dynode No.7 
Lead 5: Dynode No.9 
Lead 6: Anode 
Lead 7: Dynode No.10 
Lead 8: Dynode No.8 
Lead 9: Dynode No.6 
Lead 10: Dynode No.4 
Lead 11: Dynode No.2 
Lead 13: Photocathode 

TERMINAL DIAGRAM 

Bottom View 

(With Temporary Base) 

P DYI0 Pin 1: Dynode No.1 
DY 6 7 CIY8 Pin 2: Dynode No.3 

Pin 3: Dynode No.5 
DY7 DY6 Pin 4: Dynode No.? 

Pin 5: Dynode No.9 
Pin 6: Anode 

DY5 WIW ui4 Pin 7: Dynode No.10 

Pin 8: Dynode No.8 
DY3 I 12 DY2 Pin 9: Dynode No.6 

DY1 K Pin 10: Dynode No.4 
DIRECTION OF LIGHT: Pin 11: Dynode No.2 
INTO END OF BULB Pin 12: Photocathode 

IMEDU Electronic Components 
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4438,4439 

DIMENSIONAL OUTLINE 

150(38 Ilt..06 DIA. 

FACEPLATE 
(SEE NOTE) — 

PHOTOCATHODE 

T 12 BULB 

12 FLEXIBLE LEADS 
020( 501± 005 DIA. 
1.5(38)MIN LENGTH 

92C5-11441R3 

3. 8 
(807) 
± 15 

3.91 
(99.3) 
MAX. 

• 

SPECIAL 
BASE 

TEMPORARY 
BASE 

JEDEC GROUP 4 
No.812-43 

Dimensions are in inches unless otherwise stated. Dimen-
sions in parentheses are in millimeters and are derived from 
the basic inch dimensions (1 inch = 25.4 min). 

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. 

cE oe Dr 00 nn ei Cn t DATA 4 



4438,4439 

DETAIL OF BASE STEM 

12 FLEXIBLE LEADS 
.020 +.005 DIA. 

.74 ±.01 DIA. —41/— INDEX (NOTE I) 

25.7° 

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. 

DUM Electronic Components 
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4438,4439 
TYPICAL SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 
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THE SUPPLY VOLTAGE (E )1S ACROSS A VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 
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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: 
813%0F E 

MULTIPLIED BY 

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

I.7 
I. 3 
1.3 
1.0 
18.3 

TUBE TEMPERATURE *22•C 

DASHED PORTION INDICATES INSTABILITY 

LIGHT SOURCE IS A TUNGSTEN-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 1/6 OF E 
BETWEEN CATHODE AND DYNODE No 1,1/12 OF E FOR EACH SUCCEEDING 
DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No .I0 AND ANODE 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4440 
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S-Il RESPONSE 
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Industrial,Military,andMissileApplications 

DATA 

General: 

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

Shape  Flat, Circular 
Minimum Area  1.2 sq. in. 
Minimum diameter  1.24" 

Window Lime Glass (Corning& No.0080), or equivalent 
Index of refraction 1  51 

Dynode Material   Cesium-Antimony 
Direct lnterelectrode Capacitances (Approx.): 

Anode to dynode No.10   4 pf 
Anude 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 (Aporox  )  2  2 oz 
Bulb  T12 
Socket Amphenolb No.59-402, or equivalent 
Magnetic Shield  Millenc No.80802C, or equivalent 
Base  Ultrashort Small-Shell Duodecal 12-Pin, 

(JEDEC Group 4, No.812-186), Non-hygroscopic 
Basing Designation for BOTTOM VIEW 12AE 

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 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Maximum Ratings, Absolute-Naxlmum Values: 

DC SUPPLY VOLTAGE BETWEEN ANODE 
AND CATHODE   1250 max. volts 

DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE . . . . . . . . . .   250 max. volts 

DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES   200 max. vort:, 

jp—ilt RADIO CORPORATION OF AMERICA 
Araki Flectronic Components and Devices Harrison. N. J. 

DATA 
8-63 
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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 dc supply voltage lEl across 
a voltage divider providing I/6ofE between cathode 

and dynode No. I; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between dynode No.I0 and anode. 

With E = l000 volts (Except as noted) 

lin. Ty. lax. 

Sensitivity: 
Radiant, at 4400 

angstroms. . . - 2.2 x10° - 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 
electrodes . . - 16 - a/lm 

Cathode luminous: 
With tungsten 

light sourced. 3 x10-5 4.5x10-5 - a/lm 
With blue light 

sou'rce° ,°. . . 2.8 x 10-8 - - a 
Current Ampl ification - 6 x10-5 - 
Equivalent Anode-

Dark-Current In-
put at a luminous 
sensitivity of 

20 a/1'4 ,k , . . - 8 x 10-1° 2.5x10-9 lm 
Equivalent noise 

Input   - 4x 10-12 1.7 x 10-11 lm 
Dark Current to Any ( 

Electrode Except 
Anode at 25° C . . - - 7.5x10-1 a 

With E = 75o melts fixceOt as noted) 

Sensitivity: 
Radiant, at 4400 

angstroms. . . . 
Cathode radiant, 

at 4400 
angstroms. 

Luminous: 
At 0 cps'. . . . 
With dynode No.10 

as output 
electrodes . . 

tin. TY*. 44x. 

- a/w _ - 2.2 x 103 

- 0.036 

- 2.7 

- 1.6 

- a/w 

- a/lm 

- a/lm 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Cathode luminous: 
With tungsten 

light sourceg. .   
With blue light 

sourcet4 n  
Current Amplification.   

Min. Ty. 

3x 10-5 4.5 x 10-5 

2.8x 10-8 - 
6 x 104 

r 

a/1 m 

a 

g Mode by Corning glass Works. Corning, ttew York. 

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

C Made by James Millen Manufacturing Company, 150 Exchange Street, Malden 
48, Massachusetts. 

d Averaged over any interval of 30 seconds maximum. 

e under the following conditions: The light source is atungsten-filament 
lamp hexing alune-glass envelope. It is operat ed at acolar temperature 

of 2870' K and a light input of 10 microlumens is used. 

An output current of opposite polarity to that obtained at the anode may 
be provided by using dynode No.I0 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 accompanying typical 
Anode Characteristics curve do not apply when dynode No.10 is used as the 
output electrode. 

g under the following conditions: The light source is a tungsten-filament 
lamp haying alime-glass envelope. It is operat ed at a color temperature 
of 2870' A. The value of light flux is 0.01 lumen and 200 volts are ap-
plied between cathode and all other electrodes connected as anode. 

h Under the following conditions: light incident on the cathode is trans-
mitted through a blue filter (Corning C.S. No. 5-58, Glass Code No. 5113 pol-
ished to 1/2 stock thickness—Manufactured by the Corning Glass Works,Corn-
ing, New Yorkl from a tungsten-filament lamp operated at acolor temper-
ature 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. 

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

For maximum signal-to-noise ratio, operation wi th a supply voltage (E) be-
low 1000 volts is recommended. 

e Under the following Conditions: Supply voltage (E) is as Shown, 250 C tube 
temperature, external shield connected to cathode, bandwidth 1 cycle per 
second, tungsten-light source at a color temperature of 28100 g interrupt-
ed at alow audio frequency Coproduce incident radiation pulses alterna-
ting between zero and the value stated. The 'on period of the pulse is 
equal to the 'off« period. 

n See Spectral Characteristic of2870° Ihight Source and Spectral Charac-
teristic of Light from 2870° I Source after passing through Indicated Blue 
litter at front of this Section. 

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

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
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FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE 

TI2 BULB 

BASE 
JEDEC GROUP 4 
No. BI2 —186 

1.50 +.06 DIA. 

1.24 MIN. 
DIA. 

DIMENSIONS IN INCHES 

3.50 

4.2 
MAX. 

92CS-11435M 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN 1.24 INCH DIAMETER, DEVIATION FROM FLATNESS 
OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010 INCH 

FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TYPICAL ANODE CHARACTERISTICS 
DYNODE-No. I -TO-CATHODE VOLTS =167 
EACH SUCCEEDING STAGE VOLTS=83 
LIGHT „SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870. K. 
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TYPICAL CHARACTERISTICS 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
I/6 OF E BETWEEN CATHODE AND DYNODE No .1; 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.); 
1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.I0 AND ANODE. 

TUBE TEMPERATURE.25° C 
DASHED PORTION INDICATES INSTAR LITY. 
LIGHT SOURCE S A TUNGSTEN-FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870° K. 
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Multiplier Phototube 
S-II RESPONSE 

"RUGGEDIZED", 10-STAGE, HEAD-0N, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Lndustrial,Military,andMissileApplicationa 

DATA 
General: 

Spectral Response  S-11 
Wavelength of Maximum Response 4400 ± 500 angstroms 
Cathode, Semitransparent Ces'um-Antimony 

Shape  Flat, Circular 
Minimum area 1  2 sq. in. 
Minimum diameter 1  24" 

Window   Lime Glass (Corning' No.0080), or equivalent 
Index of refraction  1.51 

Dynode Material  Cesium-Antimony 
Direct Interelectrode Capacitances (Appro.«.: 
Anode to dynode No. 10   3.2 pf 
Anode to all other electrodes  5.0 pf 

Maximum Overall Length (Excluding flexible leads). . • 3. 18" 
Maximum Diameter 1  56" 
Operating Position  Any 
Weight (Approx.)   3 oz 
Bulb  T12 

I, Magnetic Shield  
Base   

BOTTOM VIEW Terminal Diagram: 

Lead 1 & Metal Flange-
Photocathode 

Lead 2-Dynode No.1 
Lead 3—Dynode No.3 
Lead 4 -Dynode No.5 
Lead 5-Dynode No.7 
Lead 6-Dynode No.9 
Lead 7-Anode 
Lead 8-Dynode No.10 
Lead 9-Dynode No.8 
Lead 10-Dynode No.6 
Lead 11-Dynode No.4 
Lead 12-Dynode No.2 

METAL 
FLANGE 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Maximum Ratings, Absolute—Maximum Values: 

DC SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE . ... . . . •   

DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND 
ANODE 

DC SUPPLY VOi_TAGE BETWEEN CONSECUTIVE   
DYNODES   

£250 max. 

250 max. 

POO max. 

volts 

volts 

volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices HArrienn N I 

DATA I 

8-63 



4441 
DC SUPPLY VOLTAGE BETWEEN DYNODE NO.1 

AND CATHODE  300 max. volts 
AVERAGE ANODE CURRENT4   0.75 max. ma. 
AMBIENT TEMPERATURE  75 max. °C 

Characteristic Range Values for Equipment Design: 

Under conditions with dc supply voltage (El across 
a voltage divider providing 1/6 of E between cathode 

and dynodeNo.1; 1/12 of E for each succeeding dynode 
stage; and 1/12 of E between dynode No.10 and anode. 

With E = s000 volts (Excett as noted) 
Min. Ty*. Max. 

Sensitivity: 
Radiant, at 

4400 angstroms. . - 2.2x104 - a/w 
Cathode radiant, 

at 4400 angstroms - 0.036 - a/w 
Luminous: 

At 0 cps d   10 27 300 a/lm 
With dynode No.10 

as out-
put electrode'. . - 16 - a/lm 

Cathode luminous: 
With tungsten light 

source'   3 x10-5 4.5 x10-5 - a/lm 
With blue light  

sourceg.° . . . . 2.8 x10r9 - - a 
Current Amplification . - 6 xl0e - 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 20 a/lm: h..) . . — 8 x10-!,9 2.5 x10-9 lm 

Equivalent Noise Input', - 4 x10- '' 1.7 x10-11 lm 
Dark Current b.. Any 

Electrode Except 
Anode at 25° C. . • • - - 7.5 x10-7 a 

With E = 75o volts (Excetd as noted) 
Min. Ty. lax. 

Sensitivity: 
Radiant, at 
4400 angstroms. . - 2.2 xl0e - a/w 

Cathode radiant, 
at 4400 angstrom% - 0.036 - a/w ( , 

Luminous: 
At 0 cpsd   - 2.7 - elm 
With dynode No.10 as 

output electrode' - 1.6 - a/lm 
Cathode luminous: 
With tungsten light 

source'   3 x10-5 4.5 x10-5 - a/lm 
With blue light 

sourceg ,° . . . . 2.8 x10-9 - . - a 
Current Amplification . - 6 x104 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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e Made by Corning Glass Works, Corning, New York. 

Magnetic shielding material is the formof foil or tape as available from 
the Magnetic Shield Division. perfection Mica Company. 1829 Civic Opera 
Building, 20 North Wacker Drive. Chicago 6. Illinois, or equivalent. 

° Averaged over any interval of 30 seconds maximum. 

d Under the following conditions: The light source Ise tungsten-filememt 
lamp hawing a lime-glass envelope. It isoperated ate color temperature 
of 2870' K and a light input of 10 microlumens is used. 

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

Under the following conditions: The light source is a tungsten-filament 
lamp ha8ing a lime-glass envelope. It is operated at a color temperature 
of 2870 K. The value of light flux Is0.01 lumen and 200 volts are ap-
plied between cathode and all other electrodes connected as anode. 

Under the following conditions: Light incident on the cathocle is trans-
mitted through a blue filter (Corning C.S. No.5-58. Glass Code No.5113 
polished to 1/2 stock thickness--Manufactured by the Corning Glass Works, 
Corning, New York ) ,from a tungsten-filament lamp operated at a color 
temperature of 2870- K. The valueof light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

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

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

Under the following conditions: Supply voltage (E) is as shown, 25° C 
tube temperature, external Shield connected to cathode, bandloidth1 cycle 
per second, tungsten-light source at a color temperature of 2870 K In-
terrupted at alow 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. 

See Spectral Characteristic of 28700 I Light Source and Spectral Char-
acteristic afLight from 287e- r Sovect after passing through Indicated 
Slue Sitter at front of this Section. 

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

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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1.50 .06 
DIA. 

1.24 MIN. 
FACEPLATE DIA. 
(SEE NOTE) 

PHOTOCATHODE 

T12 BULB 

1 

MIN. 

1.56 MAX. 
DIA. 

3.8 
MAX. 

12 FLEXIBLE 
--- LEADS 

.020 .00s 
DIA. 

92CS-1146481 

DIMENSIONS IN INCHES 

CENTER LINE OF BULB WI LL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED 
AT THE CENTER OF BOTTOM OF THE BASE FLANGE. 

NOTE: DEVIATION FROM FLATNESS WITHIN THE 1.24 INCH DIAM— 
ETER AREA WILL NOT EXCEED 0.010 INCH FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
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4441 

SPECIAL BASE 
Pin Vlamoolons and Orientation and Index Guide 

SULU 

.38 MIN. MIN. 

i- 70 

--___   
1  1 ., o o o 

MAX. 
L5 i 
MIN. 4  

0 0 0 
1.25 MIN. DIA. 

re 1.44 1%02 DIA. 
MWEX (NOTE I) 

25.7* 

25.7* 

25.7* 25.7* 

.74 ± .01 DIA. 

DIMENSIONS IN INCHES 

(2—Lead Base 1,2 , 3, 4,5, 6,7,8,9, 10, 11,12 

NOTE I: LEAD 15 GUT OFF WI-THIN 0.04 Lit.kt trT TM GLASS-
BUTTON FOR INDEXING. 

NOTE 2: LEAD NO.13 IS CUT OFF WITHIN 0.04 INCH Of TME 
GLASS BUTTON, 

25.7° 

25 MIN. 

METAL MLANME 

.27 MAX. 
DIAL 

25.7 

25.7* 

25.7. 

25.7. 25 71.1 

92CAI—U4Onti 
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4441 

TYPICAL CHARACTERISTICS 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

1/6 OF E BETWEEN CATHODE AND DYNODE No.1,. 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/12 OF E BETWEEN DYNODE No.I0 AND ANODE 

a
 

CO
 
5
 

a
m
 
;5

-
ru
 

u
, 

a
 
a
m
 

co
 

re
 

a
 
a
 

5
 

ru
 

a
 
a
 

Ca
 

D
%
 

 
m
 

C
U
R
R
E
N
T
 
A
M
P
L
I
F
I
C
A
T
I
O
N
 

-).. 
.s/..•. 

.7' 

CO 

4-

-1--

/ 
/ 

/ 

- 4 ' k// 
, 
C 

.es 
.2...' k  

... , ,-.., 

.s.e. 
s ,..-%-.--

e ,...• 
, -1q.. 

/ 
/ 
/ 

-- - - - / 
/ 
/ 
r 
/ 

500 600 700 800 900 1000 1100 200 
SUPPLY VOLTS (E) BETWEEN ANODE 

AND CATHODE 
92CM-11439RI 

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

DATA 4 
8-63 



TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

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

TUBE TEMPERATURE.25* C 
DASHED PORTION INDICATES INSTAB L1TY. 
LIGHT SOURCE S A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870. K. 
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4441A 

Multiplier Phoiotube 
RUGGED VIBRATION-RESISTANT STRUCTURE 

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

For Detection and Measurement of Nuclear Radiation and other 
Low-Level Light Sources. Especially Useful in Missile and 
Rocket Service and other Industrial and Military Applications 
where Severe Environmental Conditions may be Encountered. 

The 444IA ts the same as the 4441 except for the following: 

Characteristics Range Values for Equipment Design: 

With E = 1000 volts 

tin. Ty*. /ex. 

Anode-Pulse Rise Times. . . . - 2.8 x10-9 sec. 

With E = 75o volts 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 20 a/lmb ,c   8x10-10 2.5x10-9 1m 

ENVIRONMENTAL TESTS: 

The 444IA is designed to withstand environmental tests 
equivalent to those specified in MIL-E-52720 for equipment 

mounted on the structures of missiles propelled or launched 
by high-thrust rocket engines. The accelerations specified 

in these tests are applied directly to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

Shock. These tests are performed first, per method of 
MIL-E-5272C, Par.4.15.5.1, Proc.V, on apparatus which pro-

vides a half-wave sinusoidal shock pulse. One-hundred per-
cent testing of all 444IA's is performed. Each 444IA (non-
operating) is subjected to three impact shocks in each 

direction of the three orthogonal axes. Each impact 
shock has a peak acceleration of 30 ± 3 g's and a time 

duration of II ± I milliseconds. Each tube is subjected 
to a total of 18 impact shocks. 

Vibration. These tests are performed next, on apparatus 
which apptiea a variable-sinusoidal frequency vibration to 

the tube in accordance with MIL-E-5272C, par.4.T.14 and 
par.4.7.14.1, except forthe cycle duration. This test is 
performed on all 444IA tube types. Each 444IA (Operating 

underthecondltions specified underTubeRejectionCrtterion) 
is vibrated in each of the three orthogonal axes and 
as specified in the following schedule. A vibration cycle 

has a duration of 5 minutes per axis in which time the 

frequency is varied logarithmically from 20 to 2000 and 

back to 20 cycles per second. One vibration cycle is per-
' _ formed for each axis and the total test period for each 

tube is l5 minutes. 

RADIO CORPORATION OF AMERICA 
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4441A 

Double Amplitude 

inches 

Accelera- 
tion 

es 

Fra- 
quency 

cps 

Cycle Duration 

Per Axis 

minutes 

0.050 ± 0.005 
- 
- 

0.050 t 0.005 

- 
20 
20 
- 

20-87 
87-2000 
2000-87 
87-20 

5 
} 

Tube Rejection Criterion. After completion of the shock 
tests, tubes are operated at an anode-to-cathode voltage of 

1000 volts with the light level incident onthe tube adjusted 

to provide an anode current of 8 microamperes. Electrical 
and/or mechanical tube failures due to shock or vibration 
are observed during the vibration test when the specified 

anode current is monitored. Tube rejection criterion for 
both tests is that the anode current of 8 microamperes will 
not change more than t 20 per cent at any time during the 

vibration test for each axis. 

Design Tests: 

Vibration. These tests are performed under conditions 

equivalent tothose described in MIL-E-5272C *, par.4.7.I4and 
par.4.7.14.1. The vibration cycle has a duration of one 
hour and two cycles are performed for each of the three 

orthogonal axes. The total test period for each tube is six 

hours. 

Acceleration. These tests are performed in a centrifuge 

providing unidirectional acceleration by amethod equivalent 

to that specified in M1L-E-5272C *, par.4.16.3, Proc.111 
except that tubes are subjected for one minute to an in-

creased acceleration test level of 100 t 10 gls in both 

directions of the three orthogonal axes and the tubes are 

non-operating. 

* military Specification MIL-E-5272C (ASS). 13 April 1959; and Amend-
ment 1, 5 January 1960. 

O 
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4445 
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 (fc) 

• 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 dc   0.6 nominal A 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

Optical: 

Outer faceplate glass is Corning code 7056 haying 
0.094" ± 0.012. 

Inner faceplate   Dark-Clad Fiber Optics 

Photoconductor   Antimony Trisulfide 

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. 

Maximum Useful Diagonal of Image   0.625 in (16 mm) 

a thickness of 

Mechanical: 

Maximum Length.  .. 6.475 in (164.5 mm) 

Maximum Diameter   1.135 in (28.83 mm) 

Bulb  18 

Base   Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Socket   Cinchb No.8VT (133-98-11-015), or equivalent 

Deflecting Yoke — Focusing Coil — 
Alignment Coil — Assembly   Cleveland Electronicscid 

No.VDA-945, or equivalent 

Operating Position   Any 

Weight (Approx.)   2 oz 

mem Electronic Components 
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4445 

Illuminationh   
10,000 lux 

'Temperature: 

Operating and storage   71 °C 

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) voltage 

Grid-No.3 (Beam-Focus Electrode) 
Voltage 540 V 

Grid-No.2 (Accelerator) 
Voltage   300 V 

Grid-No.1 Voltage for 
Picture Cutoffl   —65 to —100 V 

Average "Gamma" of Transfer 
Characteristic for Signal-Output 
Current Between 30 nA and 
300 nA   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 

When applied to cathode   20 

Maximum and Minimum Ratings, 
Absolute-Maximum Values:e 

For scanned area of 1/2" x 3/8" (12.7 mm x 9.5 mm) 

Min. Max. 

Grid-No.4 Voltages   — 1000 V 

Grid-No.4 and Grid-No.3 
Voltage Difference  — 600 V 

Grid-No.3 Voltage   — 1000 V 

Grid-No.2 Voltage   — 350 V 

Grid-No.2 Power Dissipation   — 1 W 

Grid-No.1 Voltage   —150 o v 

Heater-Cathode Voltage  —125 10 V 

Heater-Voltage Tolerance  — 5 % 

Target Voltage  — 70 V ( 

Dark Current   — 0.25 µA 

Peak Target Current°   — 0.75 14A 

Faceplate: 
1°°° linet2 

900 V 

s__. 

r 
V \ 

V 
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4445 
Field Strength at Center of 
Focusing Coil")  00 ±i G 

Field Strength of Adjustable 
Alignment Coil'   IS 

Peak Deflecting-Coil Current: 

Horizontal  NI la* 
Vertical .   lli faA 

Sensitivity 

Conditions 

Faceplate illumination (highlight/if • Irnift2 (fc) 

Dark currentP  90 nA 

Performance 

Target voltageelf   22 to 45 

Signal-Output Currents  300 nA 

• 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. 

• Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, ILL 60007. 

• Made by Cleveland Electronics Inc., 17877 St. Clair Avenue, 

Cleveland, 01-4 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. 

• A description of the Absolute Maximum Rating is given in the 

General Section titled Rating System for Electron Tubes. 

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. 

• 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 fight" is uniformly effused ever 

entire tube face. 

, 
With no blanking voltage on grid No.1. 

• For initial signal-output current of 300 nenomperes and a dark 

current of 30 nanoamperes. 

Electronic 
Componente 
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gin 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. 

cl The target voltage for each tube must be adjusted to that value 

which gives the desired operating dark current. 

✓ Indicated range serves only to illustrate the operating target-

voltage range normally encountered. 

1 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 = /2" x 3/8' 
FACEPLATE TEMPERATURE 30' C APPROX. 

M
I
C
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0.1 
e 

0.01 
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4 

0.005  
2 4 6 to 

TARGET VOLTS. 
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Spurious Signal Test 

Figure 1 

Spurious Signal 

Test Zones 

6213-1064 

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) Zoner 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-
ed appea,w1ce. 
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4445 
Dimensional Outline 

1.125 • A10 
121.58 ± .251 

DIA. 

toss,. 125 
1191.3 ± 3 181 

SEE NOTE 1 

144 
r 13601 

meal 
2119 

1 025 ± 003 
us 04 • OM DIA' 

Dimensions are in inches unleis 
otherwise stated. Dimensions in 
parentheses are in millimeters and 
ere derived from the basic inch 

dimensions (1 inch = 25.4 mm). 

375 
19 51 
SEE NOTE 2 

SASE JEDEC 
NOES 11 

One- wit 

Note 1 — Color encoding stripes, 530 line pairs/inch. The yellow 

(minus blue) stripes are shown vertically on the center-

line, the cyan (minus red) stripes are 45° 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. 

Note 2 — Within this distance, diameter of bulb is 1.025" + 0.003" 

— 0.030". 

o 

0  

u 
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Basing Diagram 
TARGET Pin 1 — Heater 

lc 4 02 
Pin 2 — Grid No.1 

G3 Pin 3 — Grid No.4 

Pin 4 — Internal Connection — 

Do Not Use 

IS Pin 5 — Grid No.2 

Pin 6 — Grid No.3 

Pin 7 — Cathode 

SHORT Pin 8 — 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 Monochromator 

Model 33-86-02. 
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4445 
Typical Light Transfer Characteristic 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER - 11r. 8 3/8" 
FACEPLATE TEMPERATURE 30.0 APPROX 
ONE I I LUMEN/FT 2 IS APPROXIMATELY EOUAL TO TEN 1101 LUX 
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4449A 

Image-Converter Tube 
S-II RESPONSE 

ForUseasaHigh-Speed Light Shutter 
In Extremely-High-Speed Photography 

General: 

Spectral Response  S-11 , 
Wavelength of Maximum Response   44003500 angs4roms 
Photocathode, Semitransparent: 

Shape Spherical, Circular 
Window: 

Area   9.52 sq.cm (1.48 sq.in.) 
Minimum diameter 3  48 cm(1.37 in.) 
Index of refraction  1.48 

Fluorescent Screen: 
Shape  Flat, Circular 
Phosphor   Pli', Aluminized 
Fluorescence   Blue 
Phosphorescence  Blue 

Persistence*   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" ±0.06" 
Diameter   3.97" ±0.07" 
Operating Position  Any 
Weight (Approx.)   28 oz 
Terminal Connections See Dtmensiona/ Out/ine): 

o 

) 

G1-Grid No.1 
G2-Grid No.2 
DJ1- Deflecting 

Electrode No.1 
K- Photocathode 

DJ2 - Deflecting 
Electrode No.2 

Anode-(Grid No.3, 
Collector, 
Screen) 

DIRECTION OF LIGHT. 
PERPENDICULAR TO PHOTOCATHODE 

END OF TUBE 

OS 
ANODE {CL 

SCREEN 
DJ2 
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Maximum Ratings, Absolute-Maximum Values: 

DC Anode Voltage°  15000 max. volts 
DC Grid-No.2 Voltage°  2200 max. volts 
Grid-No.1 Voltageb   190 max. volts 
Deflecting Electrode Voltage: 

DJ1 and DJ2c   ±1500 max. volts 
Peak Photocathode Currentd   0.02 max. ampere 
Photocathode Current Density: 

Peakd 0  002 max. amp/cm2 
Average'   0.1 max. ma/cm2 

Typical Operating Values: 

Anode Voltageb   15000 volts 
Grid-No.2 Voltageb ,f   1500 to 1900 volts 
Grid-No.1 Voltage:b 

Operating (Minimum) 110 to 170 volts 
Cutoff (Maximum)   -90 volts 

Deflection Factor  1050 to 1250 volts/in. 

Characteristics: 

With conditions shown under TYPical OPeratin, 
Values and at an ambient temperature of 25° C 

Min. Typical Max. 

Photocathode Sensitivity: 
Radiant, at 4400 

angstroms  - 0.04 - amp/watt 
Luminous,at 0 cpsg . .   2 x10-15 5 X10-5 - amp/lumen 

Paraxial Image 
Magnification (Cmx) 11 ..1 . 0.69 - 0.78 

Distortion h,k   - - 0.03 
Paraxial Resolutionb ,  .   25 - - line-pairs/mm 
Edge Resolutionb ,e,c. .   15 - line-pairs/mm 
Radiant Power Gain,b ,g .   50 _ 
Equivalent Background 

Screen Brightness Inputr - - 5 x10-12 watts/sq.cm 
Screen Uniformity Factor'. - - 1.3 
Alignment  - - t 

e For P11 Spectral-Energy Emission Characteristic curve, see Icono of 
Oathode-Royfube, Storage-Tube, ENonoscope Section. SeealSoaCcompany-
leg Operating Considerations. 
Referred to photocathode., 

Referred to anode. 
d ever an interval not exceeding 1 microsecond. 
e Averaged over any interval of 8 minutes maximum. 

f Adjusted to minimize shadowing effects in the displayed image caused by 
the wires of grid NO.I. 

0 For conditions where the light source is a tungsten-filament lamp having 
a lime glass envelope (Corning Glass code No.0089, or equivalent). The 
tamp is operated at a color temperature of 2870' K. A light input of 
0.01 lumen is used to irradiate a centered 1/2-inch diameter of the 
photocathode. 

h penned as the ratio of the separation of two diametrically opposite 
image points on the screen to the separation of the corresponding image 
points on the photocathode. 

o 

o 
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; 

J Determined as follows: The image incident on the photocathode is per-
pendicular to the grid-No.1 wires and consists of 2 parallel lines on 
a bright background approximately 0.16. in length and separated by a 
distance of 0.160. t 0.002». The ¡nage on the photocathode is focused 
and positioned so that the separation between the image lines is an 
equal distance on both sidesof the geometric center of the photocathode. 
The line spacing on the screen is measured adjacent to the faint image 
of the center grid-No.1 wire. 

k A second magnification value ((mx) is measured under the conditions 
established in 01 except that the lines are separated by a distance of _ 
a.Q0- ± 0.01v. Pieter-tier, (D) is defined by the ego-attain 

Emx 

Cmx 

Peterminedwitha resolutionpattern consisting ofherizontalandvertical 
bars. The limiting resolution value is measured adjacent to the fed« 
image of the center grid-No.1 wire and applies to both vertical and 
horizontal resolution. 

Measured at the edge of a 1-inch diameter circle positioned concentric 
with the geometric centerof the photocathode under the same conditions 
established in (II). 

Under the following conditions: light incident on the photocathode is 
transmitted through a blue filter (Corning C. S. No.5-58 filter from 
Melt No.5113 polished to 1/2 stock thickness--Manufactured by the Corning 
Glass works, Corning, New York) from a tungsten-filament lamp having a 
limeAlass envelope. The lamp is operated at a color temperature of 
2870' K. A 1/2-inch diameterof the photocathode is irradiated and the 
value of light flux incident on the filter is 0.1 lumen. A calibrated 
receiver having s-11 spectral response and masked to have a 1/2-inch - 
diameter aperture is positioned 12 inches from the screenofthe4449A. 
The output current (II) 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 (1 2) is noted. Radiant power gain 
(G) is defined by the equation: 

fi 
G = 2000 x---

ty 

The coefficient 2000 is derived oy assuming that the integrated tight 
radiated by the screen is 79 per cent of that value that would be obtained 
if the light emitted by the screen has a cosine distribution. 

q See Spectral Characteristic gf 2870° Light Source and Spectral Char-
acteristic of Light from 2870' It Source after passing through Indicated 
Blue filter at front of this section. 

r Defined as that value of incident radiation required to cause an increase 
in screen brightness equal to the screen background brightness. 

8 The ratio ofthe luminance values of the brightest area to the darkest 
area of the screen with the entire photocathode uniformly illuminated. 
The value of incident illumination on the photocathode is 1 footcandle 
and the light spot on the screen has a diameter of 0.10. 0.01 .. 

A trace produced on the screen, when the center of the photocathode is 
irradiated with a 0.025-inch diameter light spot and an ac voltage is 
applied to the deflecting electrodes, will not deviate more than 4. from 
the plane passing through the center of the recessed ball cap of grid 
No.I and the major axis of the tube. The angle produced by the trace 
and the faint images of the grid wires, that are obssrved 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 shteldtng of the 4449A is required to minimize 
the effects of extraneous fields on tube performance; ac mag-

netic fields are particularly objectionablein that they seri-

ously impairtube resolution. lfan ironorsteel case is used, 

carp should be taken in its construction to insure that the 
cae is c,m01.-tely demag ,etized. 
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4449A 

The P-11 Phosphor screen employed by the 4449A emits high-
intensity actinic blue fluorescence and has a persistence char-

acteristic, within the range of 10 microseconds to 1 millisecond, 
that is dependent on the current density employed. 

Topreventdegradationin the resolution of deflected images 
care must be taken to assure that thedeflecting voltage is free 
ofac ripple and that shielded semiflexible leads are used for 

making connectionto the deflecting electrode terminals. Bal-

anced deflection with respect to anode should be used. 

Exposure Time. In practice, the shutter speeds attainable 
with the 44494 are limited by the ability of the external cir-

cuitry to supply to grid No.I good rectangular-wave pulses of 
sufficiently short duration. With perfect pulse-forming cir-

cuits, the minimum exposure time of the 4449A is limited by 

electron transit time which, for an anode voltage of 15 kilo-
volts, is intheorderof 10-9 seconds. Electrons are defocused 
if they are not beyond the influence of the gating Icontroll 

grid when its voltage returnsto cutoff value at the end of the 
gating pulse. 

The high voltage at which the 44494 os oPerated may be 

very dangereous. Great care should be taken in the design of 
apparatus to prevent the user from coming in contact with the 

high voltage. Precautions must include safeguards which 
eliminate all hazards to operating personnel. In the use of 

high-voltage tubes, such as the 4449A, it should always be 
remembered that high voltage may appear at normally low-

potential points in the circuit because of capacitor breakdown 

or incorrect circuit connections. Beforeany part of the cir-

cuit is touched, the voltage-supply switch should be turned off 

and both terminals of any capacitors grounded. 

o 

c) 

O 
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DIMENSIONS IN INCHES 

397 t 07 DIA.-. 

3.53 t 02 MA. 1 

8.03 

PMOTOCATHOOE 
TERMINAL 

CONTACT SURFACE 

SEE DETAIL'S? 

 ç I4 MAX. 

410 t-A5 

4.00 N 
SDI ' BALL CAP 

LEMAUST TUBULATION 

JEDEC No.JI-22 
',GRID-No.1 TERMINAL 

366 t 03 DIA. 

NOTE 3 

A6 Wail. 

J4 MAX.-é t. 

G 
3.97 *.07-.1 

OM. 

(NOTE II 

BALL CAP 
JEDEC No.JI-22 
ANODE TERMINAL 

 -Pm- ere rSilIFFWT ALCE 

BALL CAP 
JEDEC No.J1-22 
CTING ELECTRODE WI 
NOTE 2 ANO 3 

.-3.18 9.03 
DU. 

J30 
y MIN.   SEE DETALY 

à 

MAX.-.14  1. 1.—  3.55 .02 
 3.97 *97 CIA.-14 

E-TERIONAL 
CONTACT SURFACE 

NUM& MECTION 

-71-0014n USE 

USEFUL 
- SCREEN 
2.80 MIN. 01A. 

BALL CAP 
JEDEC No.J1-22 

DEFLECTING ELECTROCE•13J2 
9M,-12267 

For DETAIL "At and "r and notes, see back page. 
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NOTES FOR DIMENSIONAL OUTLINE 

Note I: Not to be used for mechanical support or electrical 
connection. 

Note 2: The plane passing through the center of the recessed 
ball cap DJ2 and the major axis of the tube will not deviate 

more than 3° from the plane passing through the center of 
the recessed ball cap DJI and the major axis of the tube. 

Note 3: The plane passing through the center of the recessed 

ball cap D.11 and the major axis of the tube will not deviate 

more than 5° from the plane passing through the center of 
the recessed ball cap for grid No.I and the major axis of 
the tube. 

Note 4: This distance on the major axis of the tube is 
.33 ± .03. 

DETAIL "A" 

DETAIL "B" 

DIMENSIONS IN INCHES 

(2) 
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4459 

Multiplier Phototube 
I2-STAGE, HEAD-ON S-20 RESPONSE ENCLOSED, IN-LINE 
SPHERICAL-FACEPLATE TYPE DYNODE STRUCTURE 

HIGH CURRENT AMPLIFICATION EXTREMELY SHORT RISE TIME 

ForNear-InfraredRuby-LaserpetectorSystems, Flying-
Spot Scanning, Photometry,and Scintillation Counters 
Requiring Low-Dark Current and High Sensitivity over 
the VisibleandNear-Infrared Regionsofthe Spectrum  

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent   X-Na-Cs-Sb (Multialkali) 

Shape Spherical, Circular 
Minimum area   2.2 sq.in. 
Minimum diameter 1  68 in. 

Window  Borosilicate Glass' 
Index of refraction  1.48 

Dynode Material  Copper-Beryllium 
Di rect I nterel ect rode 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.c, 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 
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 Co% DY6 
Pin 9-Same as Pin 1 
Pin 10-Same as Pin 1 
Pin 11-Same as Pin 1 
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-Same as Pin 1 
Pin 19-(Focusing Electrode) 
Pin 20- Photocathode 

DY5 3 18 
DY2 

DY3 NC 

I 20 D G 
NC K 

DIRECTION OF LIGHT: 
INTO END OF BULB 
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Maximum Ratings, Absolute-Maxinun Valves: 

DC Supply Voltage: 
Between anode and cathode  2800 max. volts 
Between anode and dynode No.12   400 max. volts 
Between consecut ive dynodes  400 max. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode 
and cathode  600 max. volts 

Average Anode Currentd   1 max. ma 
Ambient-Temperature Range  -200 to +85 OC 

Characteristics Range Values: 

Under conditions with dc supply voltage 1E/ across 

a voltage divider providing electrode voltages shown 

in Table I. Focusing electrode is connected to arm 
of a potentionmeter between cathode and dynode No.I 

and its voltage Is adjusted to that value which 
provides maximum anode current. 

With E = 2300 volts (Except as noted) 

Min. Ty. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms . . . - 4.3 x106 - a/w 
Cathode radiant, 

at 4200 
angstroms . . . - 0.064 - a/w 

Luminous, 
at 0 cps. . . . 250 1000 12000 a/1m 

Cathode luminous: 
With tungsten 
1 ight sou rcef 1.1 x 10-4 1.5 x10-4 - a/lm 

With blue light 
sourceg , h . . 5.5 x10-8 - - a 

With red 1 ight 
sourcei , k . . 3 x 10-7 5 x 10-7 - a 

Current Ampl i f i- L) 
cation  - 6.6 x106 - 

Equ ival ent Anode-
Dark-Current 
Input at a 
luminous sensi-
tivity of 
300 ailme . . . - 1 x 10-10 1.3 x 10-9 lm 

Anode-Pulse Rise 
Timed   - 2 x10-9 - sec 

Greatest Delay 
Between Anode 
Pulses: 
Due to position 
from which elec-
trons are simul- 
taneously released 
within a circle 
centered on tube 

( ) 
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4459 
Non. Ty. Max. 

face having a 
diameter of-

1.4"  - 3 x 10-108 - sec 
1.6"  - 5 x 10-101, - sec 

With E = teloo volts (Except as noted) 

Mtn. Ty. Max. 

Sens; t-iv-i-ty ; 
(-:-) Radiant, at 4200 

angstroms . . . . - 4.3 x 104 - aim 
Cathode radiant, at 
4200 angstroms. . - 0.064 - a/w 

Luminous, at 0 cps°. - 100 - anm 
Cathode luminous:  

Wi th tungsten 
1 ight source f . 1.1 x 10-4 1.5 x 10-4 - a/lm n With blue 1 ight 
source° , k . . . 5.5 x 10-8 _ - a 

Wi th red light 
sourcebk . . . 3 x 10-7 5 x 10-7 - a 

Current Amplification - 6.6 x 105 - 
Equival ent Anode-

Dark-Current 
Input at a 
luminous sensi-
tivity of 
300 a/ lm°   - 1 x 10-19 1.3 x 10-9 lm 

Equival ent Noise 
Input   - 1.1 x 10 12 2.4 x 10-12 lm 

O 

4
 Corning 80.17056, by Corning Glana Works, Corning, New York, or 

le l 
Made by Manufacturing Company, 1026 South Woman Avenue, Chicago 

C Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 1829 Civic 
Opera 81d9., 20 North mocker Drive, Chicago 6, Illinois, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 

e under the following conditions: The light source isa tungsten-filament 
lamp haxingalime-plass envelope. It is operated at acolor temperature 
of 2870 K and a light input of 0.1 microlumen is used. 

Under the following conditions: The light source is a tungsten-filament 
lamp having a lime-glass envelope. It is operated at a color temperature 
of 2870 0 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

O Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter (corning C.S. No.5-58, polished to 1/2 
stock thickness--Manufactured by the Corning Glass works, Corning, New 
York) 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 200 volts.are applied between cathode and all other electrodes 
connected as anode. 

h See Spectral Characteristic of 287001 Light Source and Spectral Char-
acteristic of Light from 28700 1 Source after Passing through Indicated 
Blue Filter at front of this Section. 

.1 Under the following conditions: Light incident on the cathode is trans-
mitted through a red filter (corning C.S. No.2-62--Manufactured by the 
Corning Glass Works, Corning, New York) from a tungsten-filament lamp 
operated at a color temperature of 2870 0 K. The value of light-flux 
incident on the filter is 0.01 lumen and 200 volts are applied between 
cathode and all otner electrodes connected as anode. 
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4459 
See Spectral Characteristic of 28700 É Light Source and Spectral Char-
acteristicc/Light from 28700 I Source after passing through Indicated 
Red filter at front of this Section. 

a At a tube temperature of 250 E. Dark current may be reduced by use of 
a refrigerant. 

n Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is primarily a function of transit 
time variation and is measured under conditionswith the incident light 
fully illuminating the photocathode. 

e These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

Under the following conditions: Supply voltage (E) is as shown, 25 0 C 
tube temperature, external shield connected to cathode, bandwidth 1 cyçle 
per second, tungsten-light source at a color temperature of 2870 N 
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. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95% of Supply 

Voltage (E) 
multiplied by 

Cathode and Dynode No.1 
Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Dynode No.11 
Dynode No.11 and Dynode No.12 
Dynode No.12 and Anode 
Anode and Cathode 

2 
1.4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14.4 

Focusing electrode is connected to arm of potenti-
ometer between cathode and dynode No.1. The focusing_ 
electrode voltage is variedtogive maximum anode current. 

OPERATING CONSIDERATIONS 

The operattng stabslity 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 called 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 usually recovers a substantial 
percentage of such loss in sensitivity. 

It Is recommended that the average anode current be well 
below the maximum-rated value of 1 milliampere when stability 

of operation Is important. When maximum stability is required, 

the average anode current should not exceed 10 microamperes. 

( 
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4459 

Electrostatic and/or magnetic shielding of the 4459 may 
be necessary. 

Adequate light shielding should be provided to prevent 
extraneous light from reaching any part of the 4459. 

The highvoltages at which the 4459 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 exclosure of 

-high-potential terminals and the use of inteffoEk switches tó 

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 

MAX. 

BASE 
JEDEC No.B20-102 

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. 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE — No.I —TO — CATHODE VOLTS . 250 
DYNODE —No.1 —TO — DYNODE—No.2 VOLTS .175 
EACH SUCCEEDING — DYNODE— STAGE VOLTS . 125 
FOCUSING —ELECTRODE VOLTAGE ADJUSTED TO THAT 

r — 

VALUE BETWEEN CATHODE AND DYNODE No.1 THAT 
PROVIDES MAXIMUM ANODE CURRENT. 

• 

LIGHT SOURCE IS A TUNGSTEN —F LAMENT LAMP OPERATED 
ATA COLOR TEMPERATURE OF 2870° K. 
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4459 

SENSITIVITY AND AMPLIFICATION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 6.95% OF E 
MULTIPLIED BY 

CATHODE a DV( 
DV' a DY2 
DY2 a DY3 Is 
THROUGH 
DY12 a ANODE J' 
ANODE a CATHODE 

2.0 
1.4 

1.0 

14.4 

FOCUSING-ELECTRODE VOLTAGE 
THAT VALUE BETWEEN CATHODE 
No.1 THAT PROVIDES MAXIMUM 

IS ADJUSTED TO 
AND DYNODE 

ANODE CURRENT. 
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4459 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE a DV' 
DY: a DY2 

DY2 a or3 .\ 

THROUGH 
DY:2 a ANODE f 
ANODE a CATHODE 

2.0 
1.4 

LO 

14.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO 
THAT VALUE BETWEEN CATHODE AND DYNODE 
No.i THAT PROVIDES MAXIMUM ANODE CURRENT. 

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

TUBE TEMPERATURE=25. C 

4 

2 

4 

e 
6 

2 468 2 468 2 468 2 468 2 468 
10-I o 2 103 04 

LUMINOUS SENSITIVITY—AMPERES/LUMEN 
92CM-12215 

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



4459 
AVERAGE FOCUSING-ELECTRODE-
VOLTAGE CHARACTERISTIC 

FOCUSING-ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM-
ETER CONNECTED BETWEEN DYNODE NO.1 
AND CATHODE.  

•77-- I 1 1' T 1 

o o o o o 
o a) w •4• Ai 

RELATIVE ANODE CURRENT—PER CENT 
92CM-I0590 
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4459 

TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE -No.I -TO - CATHODE VOLTS = 200 
DYNODE - No.1 - TO - DYNODE- No. 2 VOLTS =140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-No.5 STAGE =100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

TO THAT VALUE BETWEEN CATHODE AND 
DYNODE No. I THAT PROVIDES MAXIMUM ANODE 
CURRENT. ANODE IS AT GROUND POTENTIAL. 
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4460 

Multiplier Phototube 
S-II RESPONSE 

"RUGGEDIZED", 10-STAGE, -HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE IN-LINE DYNODE STAGES 

ForDetectionandMeasurementof Nuclear-
Radiation and Low-Level Light in Coin-
pact Industrial and Military Equipment 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 t500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 
Minimum area 0  2 sq. in. 
Minimum diameter 0  5 in. 

Window   Lime Glass (Corning' No.00610), or equivalent 
, --' Shape  Plano-Concave 

' Index of refraction at 5893 angstroms  1.51 
Dynode Material  Copper-Beryllium 
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  38" 

Maximum Diameter 0  78" 
Operating Position  Any 
Weight (Approx.)   0.9 oz 
Bulb   16 
Magnetic Shield Perfection Mica Co. b, or equivalent 
Base  Small-Button Thirteenar 12-Semiflexible Lead, 

(JEDEC No.E12-72), and Protective Shell 
Basing Designation for BOTTOM VIEW   12@G 

Lead 1-Dynode No.1 ore (Ny 
Lead 2-Dynode No.3 
Lead 3-Dynode No.5 
Lead 4-Dynode No.7 
Lead 5-Dynode No.9 
Lead 6-Anode 
Lead 7-Dynode No.10 
Lead 8-Dynode No.8 
Lead 9-Dynode No.6 
Lead 10-Dynode No.4 
Lead 11-Dynode No.2 
Lead 12- Photocathode 

tris 

DY3 

DV' 
DIRECTION OF RADIATION. 

INTO END OF BULB 

DY4 

Maximum Ratings, Absolute—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. °C 
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Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across 

a voltage divider providing 1/6 of E between cathode 

and dynode No.1; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between dynode No.I0 and anode 

With E = 1250 volts (Except as noted) 

Ntn. TyP. Max. 
Sensitivity: 
Radiant, at 4400 _ 

angstroms  - 6 x 103 - a/( 
Cathode radiant, 

at 4400 angstroms. 0.048 - a/w 
Luminous, 

At 0 cpsd  3 7.5 60 a/1m 
Cathode luminous: 

With tungsten light 
sourcee  4 x 10-5 6 x 10-5 - a/11( 

With blue light 
sourcef,e  4 x 10-8 6 x10-8 - a 

Current Amplification. . 1.25 x105 - 
Equivalent Anode-Dark — 

Current Input at a 
luminous sensitivity of 
7.5 a/lmh  8 x10-10 2 x10-9 lm 

Equivalent Noise Inputs.   3x 10- 12 1 x10- 11 lm 
Anode-Pulse Rise Timek .   2.1 x10-9 - sec 
Electron Transit Time .   - 2.3 x10-8 — sec 
Quantum Efficiency at 
4300 angstroms   14 - % 

e Made by Corning Glass works, Corning, mew York. 
Magnetic shielding in the form of foil or tape as available from the 
Magnetic Shield Division, Perfection Mica Company, 1922 North Ellston, 
Chicago 24, Illinois, or equivalent. 

C Averaged over any interval of 30 seconds maximum. 

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

e 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 28700 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter (Corning C. S. NO. 5-58. polished to 1/2 stock 
thickness--Manufactured by the Corning Glass Works. Corning, New York) 
froma tungsten-filament lamp operated at a color temperature of 2870 0 K. 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all other electrodes connected as 
anode. 

g See Spectral Characteristic 012870° Light Source and Spectral Charac-
teristic of Light fro. 2870° I Source after passing through Indicated 
Blue Filter at front of this Section. 

h At a tube temperature of 25 0 C. Darkcurrent may be reduced by use of 
a refrigerant such as dry ice. 

.1 under the following conditions: supply voltage (E) is as shown, 25 °C 
tube temperature, external shield connected to cathode, bandwidths( 
cycle per second, tungsten-light source at a color temperature of 
2870 0 K interrupted at a low audio frequency to produce incident ---
radiation pulses alternating between zero and the value stated. The 
.nn• period of the pulse is equal to the .off. period. 

( 
_ 
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4460 
Measured between lo per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is primarily e function of transit-

. time variation and is measured under conditions with the incident 
1 light fully illuminating the photocathode. 

e The electron transit time is the time interval between the arrival of 
a delta function light pulseat the entrance window of the tube and the 
time at 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. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
Of PHOTOSENSITIVE DEVICE HAVING S-II 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 in MIL-E-5272C for equipment mounted on the structures 

of missiles propelled or launched by high-thrust rocket engines. 
rhe accelerations specified in these tests are applied directly 

- to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

Each 4460 is subjected in sequence to shock arid then to vibration 

as specified below with the tube non-operating. 

Shock. These tests are performed first, per method of 

M1L-E-5272C, Paragraph 4.15.5.1, Procedure V, on apparatus 
which provides a half-wave sinusoidal shock pulse. One-

hundred per-cent testingof all 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 t 3 gis 

and the time duration is II t l milliseconds. Each tube 
is subjected to a total of 18 impact shocks. 

Vibration. These tests are performed next, on apparatus 
which applies variable-sinusoidal frequency vibration to 

the tube, per method ofMIL-E-5272C, paragraph 4.7.14 and 
paragraph 4.7.14.1. One-hundred per-cent testing of all 

4460.s is performed. Each 4460 is vibrated in each of the 

three orthogonal axes shown in the accompanying Orthogonal 

eesUsedDuring Environmental Tests drawing andas specified 
in the schedule below. A vibration cycle has a duration 
of 5 minutes per axis in which time the frequency is varied 

logarithmically from 20 to 2000 and back to 20 cycles per 

second. One vibration cycle is performed for each axis 
and the total test period for each tube Is 15 minutes. 

Double 

Amplitude 
Inches 

Acceleration 

Ve 

Frequency 

cps 

Cycle 
Duration 

per axis 

minutes 

0.050 t 0.005 
- 

- 

0.050 t 0.005 

20 ± 2 

2012 

20-87 

87-2000 
2000-87 
87-20 

L 5 
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Tube Rejection Criterion. Upon completion of the One-
Hundred Per-Cent Shock 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 Equipment Design and will meet the specified values. 

Design Tests: 

Vibration. These tests are performed under conditions 

equivalent to those described In MIL-E-5272C*, paragraph 
4.7.14 and paragraph 4.7.14.1. The vibration cycle has a( 

duration of one hour and two cycles are performed for each\ 

of the three orthogonal axes shown in the accompanying 

Orthogonal Axes Used During Environmental Tests drawing. 

The total test period for each tube is six hours. Tubes 
are operating during the test. 

Acceleration. These tests are performed In a centrifuge 
providing unidirectionalacceleration by a method equivalent 

to that specified in MIL-E-5272C *, paragraph 4.16.3, 
Procedure III, except that tubes are subjected for one 
minute to an increased acceleration test level of 100 ± 

10 g's in both directions of the three orthogonal axes 
shown in the accompanying Orthogonal Axes Used During 

Environmental Tests drawing and the tubes are non-operating. 

Military Specification MIL-E-5272C (ASO, 13 April MP; and Amendment 
1,5January 1960. 

Th 

, 
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PHOTOCATHODE 

T6 BULB 

BASE 
JEDEC No.EI2-72 

AND 
PROTECTIVE 
SHELL 

1 
.75 
MIN. 

.78 
MAX DM. 

12 SEM1FLEXIBLE LEADS 
.016 * .004 DIA. II 

3.38 
MAX. 

2.94 
+.06 
-.12 

1 
MAX. 

(NOTE) 

.30 
MAX.  

38 MAX. 

92CS—I2362 
DIMENSIONS IN INCHES 

Note: WIth in this length, max imum d i amete r of tube is 0.78". 

1194 RADIO CORPORATION OF AMERICA 
¡air Electronic Components and Devices Harrison, N. J. 
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ORTHOGONAL AXES USED 
DURING ENVIRONMENTAL TESTS 

Z1 

X2m  •XI 

DYNODE SPACER 
(NOTE) 

92CS-12387 

Note: The plane of each dynode spacer is parallel to the X-Z 

plane. The Z-axis is the major axis of the tube. 

RADIO CORPORATION OF AMERICA M ilA 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 

DYNODE N210 

TO R7 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE) 

LOAD 
CONNECTION 

MULTIPLIER 
PHOTOTUBE 

92C5-10656R1 

Note: Adjustable between approximately 500 and 1500 volts 

DC. 

CI,C 2: 0.01 i£f, 500 volts Idc working) 

RI: 91,000 ohms, 2 watts 
R, through R11 : 47,000 ohms, 1 watt 

r r, RADIO CORPORATION OF AMERICA 

\elk Electronic Components and Devices Harrisv, 
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AVERAGE ANODE CHARACTERISTICS 
DYNODE - N2 I-TO-CATHODE VOLTS•208 
EACH SUCCEEDING-DYNODE-STAGE VOLTS•I04 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 

OPERATED AT COLOR TEMPERATURE OF 
2E170* K. 
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4460 
SENSITIVITY AND CURRENT AMPLIFICATION 

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 WlitCH PROVIDES 
1/60F E BETWEEN CATHODE AND DYNODE No I; ,A2 OF E FOR 
EACH SUCCEEDING STAGE; AND42 OF E BETWEEN DYNODE 
Na 10 AND ANODE. 

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

DASHED PORTION INDICATES POSSIBLE INSTABILITY. 
TUBE TEMPERATURE .25* C 

4 8 8 2 4681 2 4651 4551 

0.01 0.1 0 100 

LUMINOUS SENSITIVITY—AMPERES/LUMEN 
92C6-10114 

TYPICAL TIME RESOLUTION 
CHARACTtRISIICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

—1 OF E BETWEEN CATHODE AND DYNODE No.); —I OF E 
6 12 
FOR EACH SUCCEEDING DYNODE STAGE; AND I -,2 0F E 
BETWEEN DYNODE No.I0 AND ANODE. 

PHOTOCATHODE FULLY ILLUMINATED. 
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Photomultiplier Tube' 
RUGGED VIBRATION-RESISTANT STRUCTURE 

S-11 RESPONSE ELECTROSTATICALLY FOCUSED 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Radiation and other 
Low-Level Light Sources. Especially Useful in Missile and 
Rocket Service and other Industrial and Military Applications 
where Severe Environmental Conditions may be Encountered. 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 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-Beryllium 
Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   3.2 pf 
Anode to all other electrodes  5.0 pf 

MaximumOveral 1 Length (Excluding semiflexibleleads).   3.18" 
Maximum Diameter 1  56" 
Operating Position   Any 
Weight (Approx.)   2.2 oz 
Bulb   112 
Magnetic Shield  Millen Co., or equivalent 
Base  Special 
Terminal Diagram: BOTTOM VIEW 

DY 
Leed 1 cl Metal Flange-

Photocathode 10Y7 
Lead 2-Dynode No.1 
Lead 3—Dynode No.3 DY2 DY2 
Lead 4-Dynode No.5 
Lead 5-Dynode No.7 
Lead 6-Dynode No.9 II or4 DY3 
Lead 7-Anode 
Lead 8-Dynode No.10 
Lead 9-Dynode No.8 DY1 
Lead10- Dynode No.6 
Leadll- Dynode No.4 
Lead i2 - Dynode No. 2 

DY33 

METAL DY2 
FLANGE 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Maximum Ratings, Absolute—Maximum Values: 

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 Currentc   1 ma 
Average Cathode Currente,d   2 ma 
Ambient Temperature 75 ("C 

dillht RADIO CORPORATION OF AMERICA DATA I irie Electronic Components and Devices Harrison, N. J. 5-65 
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Characteristics Range Values: 

Under conditions with dc supply voltage 1E/ across a 
voltage divider providing 1/6 of E between cathode 

and dynode No. I; 1/12 of E for each succeeding dynode 
stage; and 1/12 of E between anode and dynode No. 10 
and anode. 

With E = 1250 volts (Except as noted) 

Nin. T». Max. 
Sensitivity: 

Radiant, at 4400 angstroms 8 x 10-3 - a/w 
Cathode radiant, at 4400 
angstroms   - 0.048 - a/w 
Luminous, at 0 cps° . .   3 10 90 a/lm 
With dynode No.10 as 
output electrodes. . . - 6 - a/lm 

Cathode luminous:  
With tungsten light 
sourceg  4 x 10-5 6 x 10-5 - a/lm 
With blue light 
sourceh  4 x 10-8 6 x 10-8 , - a 

Current Amplification - 1.7 x 10-° - 
Equivalent Anode-
Dark-Current Input at 
aluminous sensitivity 
of 10 a/lmi   - 5 x 10-10 2 x 10-9 lm 
Equivalent Noise Inputk ,° - 2.8 x 10-1‘ 1.8 x 10-11 1m 
Anode-Pulse Rise Time°. . - 2.4 x 10-9 - sec 
Electron Transit Time°. . - 2.9 x 10-8 - sec 
Quantum Efficiency at 
4300 angstroms  - 14 - % 

Ftth E = 750 volts (Except as noted) 

Mtn. Ty*. lax. 
Sensitivity: 

Radiant, at 4400 angstroms - 1.8 x 10-2 - a/w 
Cathode radiant, at 4400 
angstroms   - 0.048 a/w (-- 1 

Luminous, at 0 cps ° . .   - 0.22 a/lm '-i 
Cathode luminous: 

With tungsten light 
sourceg. .   4 x 10-5 
With bluelight 6 x 10-5 - a/lm 

source h  4 x 10-8 6 x 10-8 a 
CurrentAmplification.   - 3.7 x 10-3 - 

Equivalent Anode-Dark- C) 
Current Input at a 
luminous sensitivity of 
10 a/1mi   - 5 x 10-1°, 2 x 10-9 1m 

Anode-Pulse RiseTimek. .   - 3.1 x 10-e - sec 
Electron Transit Time° .   - 3.8 x 10-8 - sec 

( '! 

a Made by Corning Glass Works, Corning, New York. 

Magnetic shielding in the form of foil or tape as available from the 
James Millen Manufacturing Company, 150 Exchange Street, Malden 48, 
Massachusetts, or equivalent. 

DATA 1 RADIO CORPORATION OF AMERICA 
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e Averaged over any interval of 30 seconds maximum. 

d For a uniformly illuminated area of 0.5 square Inches minimum. 

o Under the following conditions: The I ight source isatungsten-fllmment 
lamp haying aime-glass envelope. It is operated at acolor temperature 
of 2870 . N and at a 1 ight input of 10 microlumens. 

An output current of opposi te polarity to that obtained at the anode 
may be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected In the dynode No.10 circuit 
and the anode serves only as a collector. The curves under typical Anode 
Characteristics do not apply when dynode No.10 is used as the output 
ec t rode. 

Under the following conditions: limelight source is a tungsten-filament 
lamp having al ime-gl ass envelope. It is operated at a color temperature 
of 2870. K. The value of I ight fl ux is 0.01 lumen and 200 volts are 
appl ied between cathode and all other electrodes connected as anode. 

Under the following condit ions: Light incident on the cathode is trans-
mitted through a blue filter ¡Corning C. S. No. 5-58  poli shed to 1/2 stock 
thickness—Manufactured by he Corning Glass Works, Corning, New York 

m ) 
fro a tungsten-f 11 arnent lamp operated at a color temperature of 2870. K. 
The value of I ight flux incident on the filter i s 0.01 lumen and 200 volts 
are appl led between cathode and all other electrodes connected as anode. 

At a tube temperature of 250 C. Dark current may be reduced by use of 
a refrigerant. 

For maximum signal-to-noise rat io, operation with a supply voltage (E) 
below 1250 volts is recommended. 

• Under the following conditions: Supply voltage (E) i s as shown, 25 0 C 
tube temperature, external shield connected to cathode, bandwidth,. 
cycle per second, tungsten-1 ight source at acolar temperature of 2870' K 
interrupted at a low audio-frequency to produce incident radiat ion pulses 
alternating between zero and the value stated. The .on' period of the 
pulse is equal to the .of f • period. 

n Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. Toms anode-pulse rise time i s primarily a function of transit-
time variations and ismeasured under conditions with an incident-light 
fully Ill umi nating the photocathode. 

P The electron transit time is the time interval between the arrival of 
a delta funct ion 1 ight pul se at the entrance window of the tube andthe 
time at which the output pul se at the anode terminal reaches peak ampl i Ludo. 
The transit time is measured under conditions with the incident light fully 
Illuminating the photocathode. 

Alternate designation for mull pl ier Phototube. 

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

is shown at the front of this Section 

ENVIRONMENTAL TESTS: 

The 4461 is designed to withstand the shock, vibration, and 

acceleration tests shown below which are equivalent to those 

specified inkIlL-E-5272C for equipment mounted on the structures 

of missiles propelled or launched by high-thrust rocket engines. 

The accelerations specified in these tests aneapplied directly 

to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

EdCh 4461 Is Subjected in sequence to shock and then to vibration 

as specified below with the tube non-operating. 

Shock. These tests are performed fi rst, per method of 

MIL-E-5272C, Paragraph 4.15-5. I, Procedure V, on apparatus 

which provides a half-wave sinusoidal shock pulse. One-

hundred per-cent test ing of all 4461ls is performed. Each 

4461 1nOn-operat ing 1 is subjected to three impact shocks in 

-t - t-.  - -thoq3ra as. The eGIK acc e er-
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ation of the impact shockis 30 t 3 g's and the time duration 

is II t I Milliseconds. Each tube Is subjected to a total 

of 18 impact shocks. 

Vibration. These tests are performed next, on apparatus 

which applies variable—sinusoidal frequency vibration tothe 
tube, permethod of M1L—E-5272C *, paragraph 4.7.14 and para— 

graph 4.7.14.1. One hundred per—cent testing of all 4461's 
Is performed. Each 4461 is vibrated in each of the three 

orthogonal axes as specified in the schedule below. A vi— 

bration cycle has a duration of 5 minutes per axis in which 
time the frequency isvaried logarithmically from 20 to 2000 
and back to 20 cycles per second. One vibration cycle is 
performed for each axis and the total test period for each 

tube is 15 minutes. 

Double 

Amplitude 

Inches 

Acceleration 

ev 

Frequency 

cps 

Cycle 

Duration 

Per Axis 

minutes 

0.050 ± 0.005 
— 

— 
0.050 t 0.005 

— 
20 t 2 
20 t 2 

— 

20 — 87 
87 — 2000 
2000 — 87 
87 - 20 

5 

Tube Rejection Criterion. Upon completion of the Shock and 

Vibration Testing each tube Is tested at a anode—to—cathode 

voltage of 1250 volts with the light level incident on the 
tube adjusted to provide an anode current of approximately 
8 microamperes. Electrical and/or mechanical tube failures 
dueto shock orvibration will beobserved during thevibration 
test when the specified anode current is monitored. Tube 
rejection criterion for both tests is that the anode current 
of 8 microamperes will not change more than t20 per cent 

upon completion of the vibration test for each axis. 

Design Tests: 

Vibration. These tests are performed underconditions equiva— 
lent tothose described In MIL—E-5272C *, paragraph 4.7.14end 
paragraph 4.7.14.1. The vibration cycle has a durationof 

one hour and two cycles are performed for each of the three 

orthogonal axes. The total test period for each tube is six 
hours. 

Acceleration. These tests are performed in a centrifuge 
providing unidirectional acceleration by a method equivalent 

to that specified in MIL—E-5272C*, paragraph 4.16.3, Pro— 
cedure Ill, 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. 

• Military Specification MIL—E-5272C (ASO, 13 April 1959; and Amendment 
1, 5 January 1960.  
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OPERATING CONSIDERATIONS 

The operating stability of the 4461 is dependent on the 

magnitude ofthe anode current and its duration. Whenoperating 
at high average values of anode current, a drop in sensitivity 

Isometimes called fatigad nay 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 usually recovers a ambstantlal percentage of 
such loss in sensitivity. 

It is recommended that the average anode current be well 
below the maximum rated value of 1 milliampere when stability 

of operation is important. When maximum stability is required, 

the average anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 4461 may be 

necessary. 

Adequate shielding should be provided to prevent extraneous 

radiation from reaching any oart 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 beturned off and both terminals of 

any capacitors grounded. 

Accompanying Typical Voltage-Divider Arrangement IS 
recommended for use with the 4461. Resistance values for 

the voltage-divider arrangement range from 10,000ohms perstage 

to 1,000,000 ohms per stage. The choice of resistance values 

for the voltage-divider network is usually a compromise. If 
low values of resistance per stage are utilized, the power 

drawn from the regulated power supply and the required wattage 

rating of the resistors increase. Phototube noise may also 

increase due to heating if the divider network is near the 

photocathode. The use of resistance values near 1 megohm per 

stage may causedeviation fromlinearity if the voltage-divider 
current is not maintained at a value several times that of the 

maximum value of anode current, and may limit anode-current 

response to pulsed light. The latter effect may be reduced by 

connecting capacitors between the leads for dynodes No.7 and 

No.8, dynodes No.8 and No.9, dynodes No.9 and No. LO, and between 

dynode No.10 and anode return. In addition to non-linearity 

and pulse-limiting effects, the use of resistance values ex-

ceeding 1 megohm per stage make the 4461 more susceptible to 
leakage effects between terminals with possible resulting devi-

ation in interstage voltage leading to a loss of current 

amplification. 

(14 11 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

1.50 ± .06 
DIA. 

1.24 MIN. 
FACEPLATE 
(SEE NOTEM------

PHOTOCATHODE 

T12 BULB 

METAL 
FLANGE 

(SEE NOTE 21 

I.5 
MIN. 

DIA. 

156 MAX. 
DIA. 

2.81 

±.06 

3. 8 
MAX. 

12 SFMI Fl EYIBLE 
---- LEADS 

.020 1.005 
DIA. 

92CS-11464R2 

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 1: Deviation from flatness within the 1.24 inch dia— 
eter area wi 11 not exceed 0.010 inch from peak to val ley. 

Mote 2: The metal flange should never be employed for me— 

chanical mounting purposes. ) 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

o 

TO R5 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE I) R6 

o 

R12 

R10 .$ 

DTI 

PHOTOCATHODE 

o 
LOAD 

CONNECTION 

MULTIPLIER 
PHOTOTUBE 

92C2- 12419 

C1, 0.05 mf. UO volts (dc working) 

C2: 0.02 of. 500 volts (do workIng) 
C3. 0.01 0, 500 volts (do working) 

C., 0.005 pf, 500 volts (dc working) 

re, through R12' 33, 000 OhMS, 2 watts 

Note I: Adjustable between approximately 500 and t500 volts 
DC. 

Note 2: Capac Itors C1 through Ce should be connected at tube 
socket for opt i mum high-frequency performance. 

RADIO CORPORATION OF AMERICA 
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Typical Sensitivity And Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.I0 AND 
ANODE. 
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Typical Anode-Dark-Current Characteristic 

LUMINOUS SENSITIVITY IS VARIEDBY ADJUSTING THE SUPPLY VOLTAGE (E) 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 OF E BETWEEN CATH-
ODE AND DYNODE No I; 1/12 OF E FOR EACH SUCCEEDING STAGE; AND 
1/12 OF E BETWEEN DYNODE No.I0 AND ANODE. 

TUBE TEMPERATURE • 25° C 
DASHED PORTION INDICATES INSTABILITY. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED ATA COLOR 

TEMPERATURE OF 2870° K. 
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Typical Time Resolution Characteristics 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No. I; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.I0 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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Multiplier Phototube 
8-20 RESPONSE 

10-STAGE, HEAD-ON, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scintillation-
Counter Equipment Requiring Low-Dark Current and High 
Sensitivity Over a Wide Spectrum (Blue through Near-Infrared). 

General: 

Spectral Response  S-29 
Wavelength of Maximum Response . . . . 4200 t 500 angstroms 
Cathode. Semitransparent . . Potassium-Sodium-Cesium-Antimony 

(Multialkali) 
Shape  Flat, Circular 
Minimum area   2.2 sq. in. 
Minimum diameter   1.68 in. 

Window  Hermit icate Gl ase 
Index of refraction at 5893 angstroms  1.48 

Dynode Material   Copper-Beryllium 
Di rect I nterel ect rode Capacitances (Approx.): 

Anode to dynode No.10  7 pf 
Anode to all other electrodes  8.5 pf 

Maximum Overall Length 5  81" 
Seated Length 4  87" t 0 19" 
Maximum Diameter 2  31" 
Operat ing Position  Any 
Wei ght (Approx.)   7 oz 
Bulb  T16 
Socket  Ci nchb No.3.414, or equivalent 
Magnetic Shield JANc No.S-2004, or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14M 

Pin 1- Dynode No.1 
Pin 2- Dynode No. 2 
Pin 3 - Dynode No.3 Y 0Y7 DY6 

D D 
Pin 4- Dynode No.4 6 9 

Pin 5- Dynode No.5 Drs Yto 
Pin 6- Dynode No.6 
Pin 7-Dynode No.7 DY4 
Pin 8-Dynode No.8 
Pin 9- Dynode No.9 Ora lc 
Pin 10- Dynode No.10 
Pin 11- Anode or2 I 14 G 
Pin 12- Do Not Use DY1 K 

Pin 13- Focusing 
Electrode 

Pin 14-Photocathode 

DIRECTION OF RADIATIONs 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA DATA I 
Electronic Components and Devices Harrison, N.1. 6-64 
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Maximum Ratings, Absolute-Max:mum Values: 

DC Supply Voltage: 
Between anode and cathode  2500 max. volts 
Between anode and dynode No.10   300 max. volts 
Between consecutive dynodes  300 max. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode and cathode   600 max. volts 

Average Anode Currentd   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across a 
voltage divider providing 1/6 of E between cathode 

and dynode No. I; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between anode and dynode No.10. 

Focusing-electrode voltage is adjusted to that value 
between 50 and 100 per cent of dynode-No.1 potential 
( referred to cathode 1 which prov ides max imum anode current. 

With E = s000 volts (EscePt as noted) 

Non. TyP. Max. 

Sensitivity: 
Radiant, at 42)0 
angstroms   - 1.1 x 104 - a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8x 10-2 - a/w 

Luminous, at 0 cps. 12 25 240 a/lm 
Cathode luminous: 
With tungsten 
1 ight source f . . 1.2x 10-4 1.6 x 10-4 a/lm 

With blue light  
source'' . . . 5x 10-8 - a 

With red light 
sourcei ,k . . . 3x 10-7 - - a 

Current Amplification - 1.6x 10 5 - 
Equivalent Anode-

Dark-Current Input 
at a luminous sensi-
tivity of 12 aile . . 4x 10-1° 1 x 10-9 lm 

Equivalent Noise Input • - - 3.8 x10-12 lm 
Anode-Pulse Rise Time . - 9.8 x 10-9 - sec 
Electron Transit Times • - 5.2x la-8 - sec 

With E = 1500 volts (Exceht as noted) 

Min. TYP. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms   - 2.1x 105 

Cathode radiant, 
at 4200 angstroms 6.8x 10-2 

Luminous, atO cps'. 5 

a/w 

a/w 
a/lm 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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(--\) 
. 

Ilan. Max. 

Cathode luminous: 
With tungsten 
1 ight sources . 1.2 x10-4 1.6 X10-4 ailm 

With blue 1 ight 
source il ,h . . . 5x 10-8 

With red 1 ight 
source,' k . . . 3 x 10-7 a 

Current Ampl ification 3.1)(106 
Equivalent Anode-Dark 
Current Input at a 
luminous sensitivity 
of 12 a/lm• . . - 4x 10- I° 1 x 10-9 1 m 

Cornin No.7056 made by Corning Glace Works, Corning, New York, or 

Made by Cinch Manufacturing Company, 1026 South Homan Avenue, cnIcage 24. 
Illinois. 

o Made by JAN Hardware Manufacturing Company. 58-01 Queens 11154.. 
Long Island City 1, New York. 

d Averaged over any interval of 50 seconds maximum. 

e under the following conditions: The light source isa tungsten-filament 
lamp havingelimekglass envelope. It is operated at a color temperature 
of 2870° K and a light input of microlumen is used. 

equivalent. 

Under the following conditions: The light source isa tungsten-filament 
lamp havingalimekglassenvelope. It is operated at a color temperature 
of 28700 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

g under the following conditions: Light incident on the cathode is 
transmitted through a blue filter (Corning C.S. No.5-58 polished to 
1/2 stock thickness--manufactured by the Corning Glass Works, Corning. 
New York) fromatungsten-filament lamp operated at a color temperature 
of 2870° K. The value of light flux incident on the filter is 0.01 
lumenand 200 volts are applied between cathode and all other electrodes 
connected as anode. 

h See Spectral Characteristic of 24.700 K Light Source and Spectral 
Characteristic of Light from 2870" X Source after passing through 
indicated Blue Filter et front of this Section. 

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) /rom a tungsten-filament 
lamp operated at a color temperature of 2870 K. The value of light 
flux incident on the filter is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as anode. 

See Spectral Characteristic of 2870° I Light Source and Spectral 
Characteristic of Light fro* 28700 X Source after passing through 
Indicated Red liter 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 between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is primarily a function of transit-
t ime variation and ismeasured 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 pulseat the entrance window of the tube and the 
time at which the output pulse at the anode terminal reachespeak amplitude. 
The transit time is measured under conditions with the incident light 
fully illuminating the photocathode. 

RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

The operating stability of the 4463 is dependent on the 

magnitudeofthe anode current and its duration. When the 4463 

Is operated at high average values of anode current, a drop 

in sensitivity (sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 
depends on the severity of the operating conditions. After a 

periosi of idleness, the 4463 usually recovers a substantial 

percentage of such loss in sensitivity. 

It Is recommended that the average anode current be well 
below the maximum-rated value of I milliampere when stability 
of operation is important. When maximum stability is required, 

the average anode current should not exceed 10 miéroamperes. 

Electrostatic and/or magnetic shielding of the 4463 may 

be necessary. 

Adequate shielding shouldbeprovidedto prevent extraneous 
radiation from reaching any part of the 4463. 

The high voltages at which the 4463 is operated are very 
, dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming In contact with these high 
voltages. Precautions should include the enclosure of high-

: potential terminals and the use of interlock switchestobreak 
the primary circuit of the high-voltage power supply when 

access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING s-20 RESPONSE 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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FACEPLATE — 
(SEE NOTE) 

PHOTOCATHODE — 

BASE 
JEDEC GROUP 5, 

NoB14-38 

.1— 2.00 ±.06 
DIA. 

1..2.58MIN4  
DIA. 

.1- 2.31 MAX. —e• 
DIA. 

DIMENSIONS IN INCHES 

4.87 
9 

5.81 
MAL 

92CS-11232R1 

Center I ine of bulb will not deviate more than 2° In any 

direct ion from the perpendicular erected at the center of 

bottom of the base. 

Note: Within 1.68" diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010" from 

peak to valley. 

RADIO CORPORATION OF AMERICA DATA 3 
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4463 
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.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 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 =1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.) POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE = 25* C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 
DYNODE No. I-TO-CATHODE VOLTS =1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS =1/12 E 
ANODE-TO-DYNODE No. ID 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.1-70-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 

BE 1 WEEN 50 AND 100 PER CENT OF DYNODE No I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE No. 1-TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS •I25 
ANODE-TO-DYNODE No.I0 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 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
2 

100 
8 

DYNODE No.1-TO - CATHODE  

375 

6 250-
-1-
125 4 
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5 10 15 

MAGNETIC FIELD INTENSITY—GAUSS 

20 

92C8 - I 1235R9 

DYNODE No. I-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 125 
ANODE-TO-DYNODE No.I0 VOLTS =125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 

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

e
 
0
.
5
 

ro
 

A
 
0,
 t
o
'e

3
n
l
 

_ 

• 
N. 
__•.. 
\ 

-----
- 

VOLTS=125 

C4rH „__ s 
rE 

1 1 
10 15 

MAGNETIC FIELD INTENSITY—GAUSS 

92CS-I1236R2 

o 

o 

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



4464 

Multiplier Phototube 

S-20 RESPONSE 

10-STAGE, HEAD-Oil, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scintillation-
Counter Equipment Requiring Low-Dark Current and High 
Sensitivity OveraWideSpectrum(Bluethrough Near-Infrared). 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 ± 500 angstroms 
Cathode, Semitransparent   I'-Na-Cs-Sb (Multialkali) 

Shape Flat, Circular 
Minimum area   5.27 sq. in. 
Minimum diameter   2.59 in. 

Window  Lime Glass' 
Index of refraction at 5893 angstroem  1.51 

Dynode Material  Copper-Beryllium 
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.3M14, 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 
Pin 5-Dynode No.5 pre 
Pin 6-Dynode No.6 
Pin 7-Dynode No.7 OT4 

Pin 8-Dynode No.8 
Pin 9-Dynode No.9 DY3 
Pin 10-Dynode No.10 DY2 G METAL 

Pin 11 -Anode DTI cared% 
Pin 12-Do Not Use DIRECTION OF LIGHT: 
Pin 13-Focusing Electrode INTO END OF BULB 

Pin 14-Photocathode 
Metal 
Collar-Do Mot Use 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. L 
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Maximum Ratings, Absolute—Maxima 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 Current d   1 max. ma 
Ambient Temperature  85 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage (El across a 
voltage divider providing 1/6 of E between cathode 

and dynode No.1; 1/12 of E for each succeeding dynode 
stage; and 1/12 of E between anode and dynode No. 10. 

Focusing—electrode voltage is adjusted to that value 
between 50 and 100 per cent of dynode—No. I potential 

Ireferredtocathodel which provides maximum anode current. 

With E = 2000 Volts (EXCePt as noted) 

Nin. TvP. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  - 1.1 x 104 _ a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8x10-2 - a/w 

Luminous, at 0 cps.. 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
light source. . . 1.2x 10-4 1.6x 10-4 - a/lm 

With blue light 
sourcell' h  5 x 10-8 - _ a 

With red light 
sourcej ,k  3 x10-7 - - a 

Current Amplification.   - 1.6 x105 - 
Equivalent Anode-

Dark-Current Input 
I at a luminous sensi-

tivity of 12 a/le . . - 4 x10-1° 1 x10-9 lm 
1 Equiveent Noise Input . - - 3.8x 10-12 lm 

Anode-Pulse Rise Time" . - 1.16 x10-8 - sec 
Electron Transit Time . - 5.8x 10-6 - sec 

With E = sloo volts (Except as noted) 

Min. Ty*. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  

Cathode radiant, 
at 4200 angstroms. . 

Luminous, at 0 cps'. . 

- 2.1 x 103 

- 6.8x 10-2 
5 

a/w 

a/w 
a/lm 
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4464 
Non. Ty4. Max. 

Cathode luminous: 

With tungsten 

light source f  1.2 xitr4 1.6x10-4 - aflm 
With blue 1 ight 

sourceg. h  5 x lea - a 
With red light 

source-1.k  3 x10-7 — — a 
Current Amplification. — 3.1 x ite 
Equivalent Anode—Dark 

____ 

Current Input at a 

luminous sensitivity 

Of 12 a/le  — 4 It 10-10 1 x10-9 141 

g Corning No.0080 made by Corning Clans Works, Corning, New York, or 
equivalent. 

b Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 
24. Illinois. 

C Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 1322 North 
Ellston, Chicago 24, Illinois, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 

2 Under the following conditions: The light source is a tungsten—filament 
lamp having a lime—glass envelope. It is operated eta color temperature 
of 28700 K and a light input of 1 microlumen is used. 

Under the following conditions: The light source isa tungsten—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 electrode, connected as anode. 

2 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 Yorkd from atungsten—filament lamp operated at a color temperature 
of 2870 K. The value of light flux incident on the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

h See SPectrat Characteristic sf 2870° X Light Source and Spectral Char— 
acteristic of Light from 2870 If Source after passing through indicated 
Blue 'Filter at front of this Section. 

.1 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 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as anode. 

See Spectral Characteristic of 2890° r Light Source and Spectral Char— 
acteristic of Light from 2870° If Source after passing through indicated 
Red Piller at front of this Section. 

:tr:f ;.1: reerature of 25 0 C. Dark current may se reduced by use of 

n Measured between 10 per cent and 90 per cent of maximum anode—pulse 
height. This anode—pulse rise time is primarily a function of transit— 
time variation and is measured under conditions with the incident light 
fully illuminating the photocathode. 

P The electron transit time is the time interval between the arrival of 
e 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. 

OPERATING CONSIDERATIONS 

It is recommended that the average anode current be well 

below the maximum—rated value of I milliampere when stability 

of operation is important. When maximum stability is required, 

the average anode current should not exceed 10 microamperes. 

Electrostattc ano/or magnetic shieldIng of the 4464 may be 
necessary. 

»4 RADIO CORPORATION OF AMERICA 
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4464 
Adequate shleldsng should be provided to prevent extraneous 

radiation from reaching any part of 4464. 

The oPerating stability of the 4464 is dependent on the 
magnitudeof the anode current and its duration. When the 4464 

is operated at high average values of anode current, a drop 

in sensitivity (sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 
depends on the severity of the operating conditions. After a 

period of idleness, the 4464 usually recovers a substantial 

percentage of such loss in sensitivity. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
Of PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
shown under Type 4463 also applies to Type 4464 

PHOTOCATHODE 

J-24 
BULB 

METAL COLLAR 

BASE 
JEDEC GROUP 5 

No. BI4-45 

3.006.06 
DIA. 
2.59 

MIN. DIA. 

2.38 MAX. 4---
DIA. 

FACE PLATE 
(SEE NOTE) 

.75R. 

5.38£  
8 

6.31 
MAX. 

92C5-123M 

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" diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010"from 
leak to valley. 

RADIO CORPORATION OF AMERICA 
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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.I0 VOLTS = 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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