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This section contains data on RCA photo-
tubes having avariety of speciral responses,
shapes, and sizes. It includes both gos and
vacuum single-unit types as well as multi-

plier types for diversified applications.

For Mh« Technicol-information, write fo
Commercial Enginesring, Tube Deportment,
Radio Corporation of America, Harrison, N. J.
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PHOTOTUBE
CLASSIFICATION CHART

When choosing tube types, the equipment designer

should refer to the RCA PREFERRED TYPES LIST and

its companion list - TYPES NOT RECOMMENDED for

NEW EQUIPHENT DESIGN ~ both of whick appear in
the General Section.

Response I S-| I §-3 | S—4| $-5 I S-8 | $-9 | $-i0

SINGLE-UNIT PHOTOTUBES

917: 926°| 1394 935 1p42¢
v T 919 929
acuum Types 9223 934
925 5653
1Pa0®| 1P29 | 1P37
1P41® 5581
868 55820
918 5583
9210
Bas Types 923
924
927
928*
930
TWIN PHOTOTUBES
Vacuum Types 5652%
Gas Types 920® 5584®
MULTIPLIER PHOTOTUBES
1p21t] 1p2g | 1P22 621790
931-A
58190
Yacuum Types 51999%°
6328
634299
*

® tnd type for head-on operation.

* Low=1 eakage type wit

Low—~1eakage type with o ) thode—termlnal cap.
anode-terminal cap. Cartridge type.

4 short type. * Non-directional.
® Twin type having two composite anode-cathodes.
® twin type having two separate cathodes and two separate anodes.
For applications involving very low light levels.
For applications critical as to leakage under high=-humidity conditions.
O For applications involving large-area light sources.

MAY 3, 1954 TUBE DIVISION CLASS. CHART
RADIO CORPORATION OF AMERICA, HARRISON, NEW JEXSEY PHOTOTUBES



DEFINITIONS
OF PHOTOTUBE TERMS

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

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

Cathode Radiant Sensitivity. The quotient of current
leaving the photocathode by incident radiant energy of a
given wavelength.

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

Radiant Sensitivity. The quotient of output current by
incident radiant erergy of a given wavelength, at constant
electrode voltages.

Electrode Dark Current. The electrode currentwhich flows
when there is no radiant flux incident onthe photocathode.

Equivalent Anode=-Dark-Current input. The guotient of the
anode dark current by the luminous sensitivity.

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

MAY 3, 1054 TUBE DIVISION DEFINITIONS PHOTO~
RADIO CORPORATION OF AMERICA, HARRISON, NEW SERSEY TUBE TERMS
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PRICES®
OF PHOTOTUBE TYPES

Se he‘u le Schedule
)

Type
IP2lecocnecscscnnees - $ 50.00
IP221ecvecevescnnnas - 4.75
- 15.50
- 2.95
- 2.85
IP39ccesvasscnsnnsae - 1.75
IP40cecansvsanananes - 1.90
IPYlececncarcnnansee - 2.80
IPU2ecicnanscacncnee - 5.70
868sccecrascsscnanns - 2.50
- 3.50
- 3.10
O19sscccssereransnen - 3.50
920cicecsccnnnncanse - 4.5
92fscessaarncsaveesed 2,05 -
922ccseavisoncannane - 1.95
- 2.05
- 3.30
- 2.40
- 2.90
9274ecncccesesenasse 2,50 -
[+ 1. J AP - 2.85
[ 71 TS - 1.50
930ccrsencsasvenenes - .65
- 8.60
- 3.40
- 7.80
558lesencsasanasnens - 2.25
5582ccesccccscresnne - 2.65
5583 cccsccsnenancnns - 3.05
B5BYeesceranncscanss - 3.95
- 6.55
- 55.00
- 55.00
- 70.00

0 This price 1ist applies only in the united States of America and' is sub
g‘ect to change without notice. A1) prices are exclusive of all Federal,
tate and local excise, sales, and similar taxes.

4 schedule U shows user prices for tube types priced for distribution)

through other than dealer and service channels.

® schedule D shows 1ist prices for tube types priced for distribution

through dealer and service channels,

& yot recommended for new equipment design.

INFORMATEON ON PURCHASING ABOVE TYPES

Information as to where RCA Phototude fypes can be purchased may be
obtained from our regional office nearest you or from fube Depariment,
Radio Corporation of America, Harrison, J.J

JUNE 1, 1963 TUBE DEPARTMENT PHOTOTUBE

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY PRICES



PHOTOTUBEANSDENSlTNITY \/
SENSITIVITY MEASUREMENTS

GENERAL CONSIDERATIONS

The range of luminous-sensitivity limits given for a phototube
on the data sheets of this Section is that which the tube will
display when operated under low—current conditions.

If the tube 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:

1. Single-Unit and Twin Phototubes
a. Bes 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 for low—current operation may be expected, the
extent of the drop being affected by the severity of the
operating conditions. After a period of idleness, a gas
phototube usually recovers most of its initial sensitivity.

b. Vacuum Types: Unlike gas phototubes, thisclassof photo-
tubes shows negligible drop in sensitivity values for

different degrees of illuminationandover long periods of
use. The output current of a vacuum phototube isa |inear
function of the exciting illumination under normal oper-

ating conditions. The frequency response is flat up to
frequencies at which transit—time effectsbecome the limit—
ing factor.

2. Multiplier Phototubes

Although RCA Multiplier Phototibes arevacuum 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 drep is affected by the nature and severity of
the operating conditions to which the tube is subjected.
After aperiod of idieness, the multiplier phototube usually
recovers asubstantial percentageof this lossof sensitivity.

Multiplier-phototube-sensitivity valuesare dependent onthe
respective amplification ofeach 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, wheren is the number of stages.
Thus, very small variations inamplificationper stage produce
very large changes in overall tube amplification.

Because these overall changes are very large, it is advis~
able for desigrers 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 overal!l voltage~adjustment
{continued on next page)
SEPT. 1, 1950 TUBE DEPARTMENT PHOTOTUBE SEN. &

RADIO CORPORATION OF AMERICA, HARRISON, New sersey MEASUREMENTS



PHOTOTUBI%NSDENSITIVITY
SENSITIVITY MEASUREMENTS

range of at least 2 to | be provided. When the output cur~
rent canbe controlled by change in the illumination of the
photocathode of the multiplier phototube, the required range
of adjustment in the voltage per stage can be reduced.

SENSITIVITY MEASUREMENTS

The luminous—sensitivity values chown onthe datapages of this
Section are measured according to the following procedures:

1. Single-Unit and Twin Phototubes

a. Gas Types: The light source consists of a tungsten lamp
operating ata filament color temperature of 2870°K. For
the O-cycle measurements, a light input of 0.1 lumen is
used, unless otherwise specified. For the 5000-and 10000
cycle measurements, the light input isvaried sinusoidally
about a mean vaiue of 0.015 |lumen from zero to a maximum
of twice themean. For all measurements, adc anode-supply
voitage of 90 volts and a |.0~megohm load resistor are em—
ployed., Under these conditions, theeffect of tube capaci-
tance is negligible.

b. Vacuum Types: The |ight sourceconsists of a tungsten lamp
operating at-a filament color temperature of 28709K. A
steady light input of O.| lumen is used, unless otherwise
specified, together with a dc ancde-supply volitage of 250
volts and a I-megohm {oad resistor.

2. Multiplier Phototubes

The l'ight 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 tothe cathode in the
direction noted onthe basing diagramand outline. The load
resistor has a value of 0.0l megohm. The applied voltages
are specified on the individual data sheets.

SEPT. 1, 1950 TUBE DEPARTMENT PHOTOTUBE SEN. &
RADIO FIRPORATION OF AMERICA, HARRISON, NEW JERSEY  MEASUREMENTS
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SPECTRAL CHARACTERISTIC OF HUMAN EYE &
OF TUNGSTEN LAhcr;ll_f s‘ar_,gq,koa* TEMPERATURE

EYE CURVE IS ON BASIS OF EQUAL VALUES OF
RADIANT FLUX AT ALL WAVELENGTHS
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OCT. 20,1947 TUBE DEPARTMENT 92CM-8435R|
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SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
S-1 RESPONSE

o FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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RELATIVE SENSITIVITY-ARBITRARY UNITS
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SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
5-3 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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SPECTRAL SENSITIVITY CHARACTERISTIC

OF PHOTOTUBE  HAVING
S—-4 RESPONSE

A

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
S-4 RESPONSE
RADIANT FLUX FROM TUNGSTEN SOURCE AT 2870°K
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~ SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING S-5 RESPONSE
FOR EQUAL VALUE S OF RADIANT FLUX AT ALL WAVELENGTHS!'
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RELATIVE SENSITIVITY-ARBITRARY UNITS
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SPECTRAL SENSITIVITY CHARACTERISTIC

OF PHOTOTUBE HAVING
S-8 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

144
124
1 M
oS LA e
F17] } ) !
1
80|
LY
60
40
2
300 500K v 0 11000 13000
. WAVELENGTH ~ ANGSTROMS
< H—t—+— ++
Pimn z g
gid wb 3 of
092 S ax w g
5> ® O > o Zx
JULY 19,1945 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM~-6592R1



SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING

S5-9 RESPONSE

~ FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

TTTTT
LA

NN EEEENE NG EEENE N
LARLIASLAL S0 A A A 0 N O B

FOR ABSOLUTE VALUE OF SENSITIVITY
AT I00-UNIT POINT, SEE DATA SHEET
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RELATIVE SENSITIVITY—ARBITRARY UNITS

SPECTRAL SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING

S-10 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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SPECTRAL CHARACTERISTIC OF 2870°K LIGHT

SOURCE AND SPECTRAL CHARACTERISTIC OF

LIGHT FROM 2870°K SOURCE AFTER PASSING
THROUGH INDICATED BLUE FILTER
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SPECTRAL CHARACTERISTIC OF 2870°K LIGHT
SOURCE AND SPECTRAL CHARACTERISTIC OF
LIGHT FROM 2870°K SOURCE AFTER PASSING
THROUGH INDICATED RED-INFRARED FILTER
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CURVE A: SPECTRAL CHARACTERISTIC OF LIGHT
- SOURCE AT COLOR TEMPERATURE OF
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FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES
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IP2]
MULTIPLIER PHOTOTUBE

9-STAGE TYPE WITH S-—4 RESPONSE
For applications involving very low light levelsé

DATA

General:
Spectral ResponSe. « v v v v v v b v e e e e e e e e e S-4
Wavelength of Maximum Response . . . . 4000 & 500 angstroms
Cathode:

Minimum Projected Length*. . . . . . . . . .. .. 15/16"

Minimum Projected Width* . . . . . . . .. e e 5/16"
Direct Interelectrode Capacitances:

Anode to Dynode No.9 . . . . . . . v v v v v . . 4 uuf

Anode to All Other Electrodes. . . . . . . . .. 6.5 uuf
Maximum Overall Length . . . . . . .. ... ... 3-11/16"
Maximum Seated Length. . . . . . . . . . . . . .. 3-1/8"
Seated Length to Center of Cathode . . . . 1-15/16" + 3/32"
Maximum Diameter . . . . . . . . o o . 0 .o .. 1-5/186"
5 T-9
Mounting Position. . . « v v & v ¢ o v v i e v e e Any
Base . « . . . ..o Small-Shell Submagpal 11-Pin,

Non-Hygroscopic

Basing Designation for BOTTOM VIEW . . . . . . . . . . 11K

Pin 1- Dynode No.1 198y Pin 7-Dynode No.7

Pin 2-Dynode No.2 (&) (& Pin 8- Dynode No.8

Pin 3~ Dynode No.3 ©, © Pin 9- Dynode No.9

Pin 4 - Dynode No.4 Pin 10~ Anode

Pin 5- Dynode No.5 @ 10  Pin 11- Cathode

Pin 6~ Dynode No.6 00

DIRECTION Of LIGHT

Maximum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC}E. . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.9

and ANODE (DC or Peak AC). . 250 max. volts
PEAK ANODE CURRENT . . v v v ¢« v v v v & 1 max. ma
AVERAGE ANODE CURRENT® . . . . . . . . . 0.1 max. ma
AMBIENT TEMPERATURE. . . « . « v + « « . 75 max. oc

Characteristics:
With 100 volts per dynode stage and
100 volts between dynode No.g and anode ®

Hin. Av. Koz
Anode Dark Current#® . . . - - 0.1 - pamp
Sensitivity:
At 4000 Angstroms. . . . - 74000 - pamp/uwatt
Luminousd, ., . . . . .. 40 80 -  amp/lumen
Current Amplification® . . - - 2000000 -
Equivalent Noise Input*. . - 5x10713 - lumen

. For the more usual applications, the 931-A is recommended.

# The use of about 50 volts between dynode No.9 and anode will give im-
proved operating stabilitywithout sacrifice insensitivity as explained
in note under Type 931-A.

* on plane perpendicular to indicated direction of incident 1ight.
00 %04 8R sece next page. «lIndicates a change.

NOV. 15, 1949 TUBE DEPARTMENT DATA
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P21
MULTIPLIER PHOTOTUBE

>|Characteristics:
With 45 volts per dynode stage
and 50 volts between dynode No.g and anode

Sensitivity: Av.
At 4000 Angstroms, . ., , . . . . .. 11000 pamp/uwatt
Luminousa, , . . . . . .. .. ... 12 amp/lumen
Current Amplification® . . . ., . ... 300000

o
o}
#

Referred to cathode.
Averaged over any interval of 30 seconds maximum.

Dark current due to thermionic emission and ion feedback may be reduced
by the use of refrigerants.

For maximum signal-~to-noise ratio, operation below 1000 volts is rec—
ommended.

Measured under conditions specifiedon sheet "PHOTOTUBE SENSITIVITY and
MEASUREMENTS* at the front of this Section.

Ratio of anode sensitivity to cathode sensitivity.

Defined as the value where the rms ouiput current is equal to the rms
ncise curBent determined under the following conditions: 100 volts per
stage, 257C tube temperature, bandwidthof i cycle per second, tungsten
light source at 2870°K interrupted at a low audio frequency to produce
incident radiation pulses alternating between zeroand the value stated.
The *on™ period of the pulse is equal to the "off" period. The output
current is measured through a filter which passes only the fundamental
frequency of the pulses.

»

» 8

OUTLINE DIMENSIONS for Type 1P21
are the same as those for Type 931-A

SPECTRAL-SENSITIVITY CHARACTERIST!C
of Phototube having S-4 Response
is shownat the front of this Section

-»>indicates a change.

NOV. 15, 1949

TUBE DEPARTMENT DATA
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AVERAGE ANODE CHARACTERISTICS
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IP21
AVERAGE CHARACTERISTICS
DC OPERATION
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P21
EQUIVALENT =NOISE -INPUT CHARACTERISTIC
1 T T T T T 1 1 1 T 1 T 1T T T T T T T
D S M A

15 L A S T B B
F— 100 VOLTS PER STAGE
— BANDWIDTH: I CPS
[ LIGHT SOURCE: TUNGSTEN, AT 2870°K;
— INTERRUPTED AT 90 CPS TO PRODUCE PULSES
—  ALTERNATING BETWEEN ZERO AND FLUX VALUE
—  SHOWN FOR ANY GIVEN TUBE TEMPERATURE;
| ‘ON"PERIOD OF PULSE EQUAL TO "OFF*PERIOD;
RMS SIGNAL CURRENT = RMS NOISE CURRENT.
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,“ The use of about 50 volts between dynode No.9 and anode will give im-]

P22
MULTIPLIER PHOTOTUBE

9-STAGE TYPE WITH S—8 RESPONSE

DATA
General:

Spectral Response . . . . . . . . . . . .. P
javelength of Maximum Response . . . . 4200 + 500 angst roms
Cathode:

Minimum Projected Length® . . . . . . . ... ... 15/16"

Minimum Projected Width* . . . . .. ... .. .. 5/16"
Direct Interelectrode Capacitances:

Anode to Dynode No. 9. . . . . ... ... ... 4 uuf

Anode to All Other Electrodes . . . . . . . v oo 6.5 uuf
Maximum Overall Length. . . . . . . e e e e e e . 3-11/16"
Maximum Seated Length . . . . . . . ... ... .. 3-1/8"
Seated Length to Center of Cathode . . . . 1-15/16" + 3/32"
Maximum Diameter. . . . . . ... .. e v e e e e . 1-5/16"
Bulb. . . ... .. P t e e e e s e e . T-9
Mounting Position . . . . . . . ... C v e e e e e e . Any
Base. . . . . ... « «« .. Small-Shell Submagnal 11-Pin,.

Non-Hygroscopic

Basing Designation for BOTTOM VIEW . . . .. ... .. 11K

Pin 1- Dynode No.1l O¥NG Pin 7~ Dynode No.7

Pin 2- Dynode No.2 @) (& Pin 8- Dynode No.8

Pin 3- Dynode No.3 © O Pin 9- Dynode No.9

Pin 4- Dynode No.4 Pin 10- Anode

Pin 5- Dynode No.5 CNE A0 Pin 11- Cathode

Pin 6~ Dynode No.6 o‘D

DIRECTION OF LIGHT

Maximum Ratings, Absolute Values:
IANODE-SUPPLY VOLTAGE {DC or Peak AC)® . . . 1250 max. volts

SUPPLY VOLTAGE BETWEEN DYNODE No.9
and ANODE (DC or peak AC) . . 250 max. volts

PEAK ANODE CURRENT. . . . . . . . . P 10 max. ma
IAVERAGE ANODE CURRENT®. . . . . . . . .. . 1 max. ma
JAMBIENT TEMPERATURE . . . . . . . . . . . . 50 max. oC
Characteristics:

With 100 volts per dynode stage and
100 volts between dynode No.¢ and anode®

Nin. dv.  Nax,

pnode Dark Current#® . . - - 0.25 pamp
Sensitivity:
At 4200 Angstroms . . . - 370 - pamp/uwatt
Luminouss ., . ., . . . . 0.115 0.6 50  amp/lumen
Current Amplification® . - 2 -
Luminous Detectivity® . . 1x10-10 - - 1umen

proved operating stabitity without sacrifice insensitivity as explained
in note under Type 931-A.

* on plane perpendicular to indicated direction of incident light.
Referred to cathode.

TF

o. #. .. A, '. ®. see next page. <« Indicates a change.]
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P22
MULTIPLIER PHOTOTUBE

Characteristics:
With 75 volts per dynode stage
and 50 volts between dynode No.g and anode

Sensitivity: Av.
At 4200 Angstroms. . . « v 4 4 v 0 o4 . 55 namp/uwatt
Luminous® . . v v h v e e e e e e s 0.09 amp/lumen

Current Amplification.' e e e e e e e e . - 30000

©

Averaged over any interval of 30 seconds maximum.

Dark current dueto thermionic emission and ion feedback may be reduced
py the use of refrigerants.

® For maximum signal-to-noise ratio, operation betow 1000 volts is rec—
ommended.

Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY AND
SENSITIVITY MEASUREMENTS" at the front of this Section.

Ratio of anode sensitivity to cathode sensitivity.

Defined as the value where the rms output current is equal to the rms
noise current determined under the following conditions: 100 volts per
stage, 250C tube temgerature, bandwidthof 1 cycle per second, tungsten
1ight source at 28709k interrupted at a low audio frequency to produce
incident radiationpulses alternating between zero and the value stated,
The *on® period of the pulse Is equal to the *off” period. The output
current is measured through a filter which passes only the fundamenta)
frequency of the pulses.

»

»e

OUTLINE DIMENSIONS for Type 1P22
are the same as those for Type 931-A

SPECTRAL-SENSITIVITY CHARACTER!ISTIC
of Phototube having S-8 Response
is shown at the front of this Section

| indicates a change.
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P22
AVERAGE ANODE CHARACTERISTICS

IEENEREEERERNANEEEE]
AERERLERARE R EEREEE!
- VOLTS /STAGE = 100
<
b d
b4
4
o
ol
z
’ 8
] 4
a
o
‘ :
NZ
<
= r4
[M]
W
E3
-
[N
= 0
[
[
3
>
Y S
3
N
A
=
g S g g X
- o
ANODE MILLIAMPERES
MAR.12,1948 TUBE DEPARTMENT 92CM - 8585R1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



. ) ) ) )

92CM- 6586

(%, 0L82°dW3L ¥OTOD) N3IWN/SIUISNV-ALIAILISNIS _
3 ) 8
- 3
L) So vng o o mc..s.._... o SO 0onY m o So vne m o Co ONY ™ o
N,
N
m;
qv N
o N I
by
N u2 e
<
N = Y
< N 1,
o <& </,
=~ 1o A, @Fv
(S ) O\A\Y 'S o
1g” Tl i
Q Q?xv. = =
2 e
W - [~y o
> - 0
< S
— -
"~ -
rd
~” o mnu‘v;aﬁw—’ o~ m-v6543 N meﬂgaa ™ o~ ma PN Y ™ N “-UAL-.—a N
= - NOLLVDIAINdNY LN3IYHEND

TUBE DEPARTMENT
FADIO CORPORATION OF AMERICA, HARKISON, NEW JERSEY

VOLTS PER STAGE

JUNE 15,1945



P28
MULTIPLIER PHOTOTUBE

9-STAGE TYPE WITH S~5 RESPONSE

DATA

General:
Spectral Response . . . « « « o . e e e e e e e e S$-5
Wavelength of Maximum Response. . . . . 3400 + 500 angstroms
Cathode:

Minimum Projected Length® . . . . . . . .. ... . 15718"

Minimum Projected Width*. . . . . . . e e .. .. 518"
Direct ‘Interelectrode Capacitances:

Anode to Dynode No.8. . . . . . « « « « &« . .. 4 puf

Anode to All Other Electrodes . . . . . . . ... 6.5 uuf
Maximum Overall Length. . . . . . . ¢ « & o o v . . 3-11/16"
Maximum Seated Length . . . . . . . . . .. .. 3-1/8"
‘Seated Length to Center of Cathode ..... - 15/16" + 3/32"

Length, Base Seat to Center of
Useful Cathode Area . . . . . 1-15/16"  3/32"

Maximum Diameter. . . . . .+ « v v « @ 0 4 o 0 0. 1-5/16"
BUTDY v v v v e e e e e e e e e e e e e e e e e e e T-9
Mounting Position . . . v v v v e o e e e e e e Any
Base- . . . v 0 0o e w .. Small-Shell Submagnal 11-Pin,
Non-Hygroscopic
Basing Designation for BOTTOM VIEW . . . . . . . . . . 11K
Pin 1~ Dynode No.1 ) G Pin 7- Dynode No.7
Pin 2- Dynode No.2 (@) 8 Pin 8- Dynode No.8
Pin 3- Dynode No.3 Pin 9- Dynode No.9
Pin 4- Dynode No.4 © O, Pin 10~ Anode
Pin 5- Dynode No.5 @) (10 Pin 11- Cathode
Pin 6- Dynode No.6 001)

DIRECTION OF INCIDENT RADIATION

Max imum Ratings, Absolute Values: .
ANODE-SUPPLY VOLTAGE (DC or Peak AC)P . . . 1250 max. volts

SUPPLY VOLTAGE BETWEEN DYNODE No.9
and ANODE (DC or Peak AC) . . 250 max. volts

PEAK ANODE CURRENT. . . . + . « « « . . .. 5 max. ma|
AVERAGE ANODE CURRENT® . . . . . . . . .. 0.5 max. ma
AMBIENT TEMPERATURE . . . . . . « . . . . 75 max. oc

Characteristics:
With 100 volts per dynode stage and
100 volts between dynode No.¢ and anode

Nin. Av.  Hox.
DC Anode Dark Current#®. . - - 0.1 pamp

* 0n plane perpendicutar to indicated direction of incident radiation.

Referred to cathode.

o Averaged over any interval of 30 seconds maximum.

# At 250C. Dpark current due to thermionic emission and ion feedback may
be reduced by the use of refrigerants.

® For maximum signal-to-noise ratio, operation below 1000 volts is rec—
ommended.

a

<«-Indicates a change.
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P28
MULTIPLIER PHOTOTUBE

Min Av. Haz,
Sensitivity:
At 3400 angstroms, . . - 22600 - pamp/ uwatt
Luminous:
Cathoded . . . . . . - 20 - wpamp/ 1umen
Anode:*
At Ocps . . ... 4.5 2 300 amp/ 1umen
At 100 Mc. . . . . - 19 - amp/ Tumen
Current Amplification® - 1x108 -
Luminous Equivalent ;
Noise Input* . - 7x10-12 - Tumen
Ultraviolet Equivalent 15
Noise Inputt . - 6x10~ - watt
Characteristics:
With 75 volts per dynode stage
and 50 volts between dynode No.g and anode
Sensitivity: Av.
At 3400 angstroms. . . . . . . 3400 pamp/uwatt
Luminous:
Cathode§ . « . . . . . o . 20 pamp/ tumen
Anode*, at 0 ¢cps .« +. .+ . . . 3 amp/ 1umen

Current Amplification®s . . . . . 150000

§ For conditions the same as shown under Anode Luminous Sensitivity except
that the value of 1ight flux is0.01 lumen and that 100 volts are applied
between cathode and all other electrodes connected together as anode.

4 Measured under conditions specified onsheet "PHOTOTUBE SENSITIVITY AND
SENSITIVITY MEASUREMENTS®" at the front of this Section.

Ratio of anode sensitivity to cathode sensitivity.

Defined as the value where the rms output current is equal to the rms
noise current determined under the following conditions; 100 volts per
stage, 259C tube temperature, ac-amplifier bandwidth of fcycle per
second, tungsten 1ight source at 2870°K interrupted at a Jow audio
frequency to produce incident radiation pulses alternating between zero
and the value stated. The "on* period of the pulse is equal to the "off*
period. The output current is measured through a filter which passes
only the fundamental frequency of the pulses.

pefined the same as Luminous Equivalent Noise Input except that use is
made of a monochromatic source having radiation at 2537 angstroms.

*a

-+

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-5 Response
is shown at the front of this Section

OPERATING NOTES

The operating stability of the 1P28 is dependent on the
magnitude of the anode current and its duration. When the
1P2g is operated at high values of anode current, a drop
in sensitivity (sometimes called fatigue) maybe expected.
The extent of the drop below the tabulated sensitivity
vaiues depends on the sever ity of the operating conditions.

{(continued on next page)

-»{ndicates a change.
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P28
MULTIPLIER PHOTOTUBE

After a period of idieness, the P28 usually recovers a
substantial percentage of such loss in sensitivity.

The use of an average anode current well below the maximum
rated value of 0.5 milliampere isrecommended whenstability
of operation is important. When maximum stability is re-
quired, the anode current shou!d not exceed I0microamperes.

— 1 3¢ MAX. |
To BULB~_| = [*—|— g MIN.
CATHODE ~__|
\ |
g MIN. | - aly
| MAX.
L L
" n”
SMALL~SHELL Hg | 3e

SUBMAGNAL 332

H-PIN BASE

— | Hg'MAX. e—
PIN N2|

DIRECTION OF
INCIDENT LIGHT

CATHODE

BOTTOM VIEW

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° |IN
ANY DIRECTION FROM THE PERPENDICULAR ERECTED
AT CENTER OF BOTTOM OF BASE.

92CM-68264R2

SEPT. 1, 1950 TUBE DEPARTMENT CE-6264R2

RADIO CO OF AMERICA, NEW JERSEY
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P28
AVERAGE ANODE CHARACTERISTICS
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P28
AVERAGE CHARACTERISTICS
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P28
EQUIVALENT~NOISE-INPUT CHARACTERISTIC
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IP29
GAS PHOTOTUBE

WiTH S-3 RESPONSE

DATA

General:
Spectral Response « « . + =« 4 0 o o . . e e e e e S5-3
Wavel ength of Maximum Response. . . . 4200 + 1000 Angstroms
Cathode:

Shape = « v ¢ v h a e e e e e e e e Semi—Cylindrical

Minimum Projected Length® . . . . . . . . .« . .. 1-1/4" fe-

Minimum Projected Width*. . . . . . . . . . . . .. 5/8" [«
Direct Interelectrode Capacitance . . . « + « « « + . 3 puf
Maximum Overall Length. . . . . .« . . . e e e 4-1/8"
Maximum Seated Length . . . . .« ¢« v o v v o o . 3-1/2"
Seated Length to Center of Cathode. . . . . . 2-1/8" + 3/32"
Maximum Diameter. . . « + + ¢ o ¢ & 4 o 0 a0 e e e 1-1/8"|<-
Bulbe & v v v e e e e e e e e e e e e e e e e e e T-8
Mounting Position . « o o v v v v v o e v v e e e e s . Any
Base: v o « + s o o n e 0 xs e un Dwarf-Shell Small 4-Pinje

Basing Designation for BOTTOM VIEW. . . . . . « . « . . 2K

Pin 1-No % Q Pin 3-No

Connection Connection
Pin 2 - Anode Pin 4 - Cathode
® @

DIRECTION OF LIGHT

Max imum Ratings, Absolute Values!:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . 100 max. . . . volts

PEAK CATHODE CURRENT. . . « « « « « + & 20 max. . . . pampe-
PEAK CATHODE-CURRENT DENSITY. . . . . . 100 max. wamp/sq.in.
AVERAGE CATHODE CURRENT® . . . . . . . 5 max. . . . uampr
AMBIENT TEMPERATURE . . . . . . . « . . 100 max. . . . oC
Characteristics:
Yin. Av.  Hax.
Dark Current at 90 Volts. . - - 0.10 . . . pamp
Sensitivity:
At 4200 Angstroms . . . . - 0.01 - upamp/uwatt
Luminous:
At 0 Cycles + + + + « 20 40 70 wamp/lumen|e
At 5000 Cycles. . . . . - 35 —  pamp/lumen
At 10000 Cycles . . . . - 31 - wamp/lumen
Gas Amplification Factor. . - - 9

* on plane perpendicular to indicated direction of incident light.

° Averaged over any interval of 30 seconds maximum, Avera?e current may
be doubled when anode-supply voltage is limited to 80 volts.

«- Indicates a change.
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‘GAS PHOTOTUBE

Minimum Circuit Yalues:

DOC Load Resistance:
With anode-supply voltage of 80 wvolts or less:
above 5 pamp . . 0.1 .,
below 5 uamp No Minimum
¥ith anode-supply voltage of 100 volts:
above 3 pamp . 2.
below 3 gamp . . O.

| For dc currents

»| For dc currents ?

OUTLINE DIMENSIONS for Type 1P29
are the same as those for Type 1P37

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

an
FREQUENCY-RESPONSE CHARACTER{STICS

of Gas Phototubes
are shown at the beginning of this Section

-» tndicates a change.

. megohms

megohm

megohm

AUGUST 15, 1947 DEPARTMENT

TUBE
RADIO CORPORATION OF AMERICA, NARRISON, NEW JERSEY

DATA



P29
AVERAGE ANODE CHARACTERISTICS
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IP37
GAS PHOTOTUBE

WITH S-4 RESPONSE

DATA

General:
lipectral RESPONSE & v v v v v v v e v e e e e e e e e e S-4
avelength of Maximum Response. . . . . 4000 + 500 Angstroms
Cathode:

Shape . + .« ¢« . 0 i e e s e e e e e . Semi-Cylindrical

Minimum Projected Length® . . . . . . . ... ... 1-1/4"

Minimum Projected Width* . . . . .. ... .... 5/8"
Direct Interelectrode Capacitance . . . . . . . . . . 3 puf
Maximum Overall Length. . . . . . . e e e e e e s 4-1/8"
Maximum Seated Length . . . . . . . . . . .. .. .. 3-1/2"
Seated Length to Center of Cathode. . . . . . 2-1/8" + 3/32"
Maximum Diameter. . . . . . . e e e e e e e 1-1/8"
Bulb., . . . v v . . . . . e e e e e e e e e e e T-8
Mounting Position . . . . . . . . . . . 0.0 o0 oL Any
Base. . « « v 4 4 v e v e e e e Dwarf-Shell Small 4- Pln

Basing Designation for BOTTOM VIEW. . . . . . . . . . . 2K

@ ©)
Pin 1-No Pin 3-No
Connection Connection
Pin 2 - Anode Pin 4 - Cathode
O NS20

DIRECTION OF LIGHT

[Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . 100 max. . . . volts

PEAK CATHODE CURRENT. . . . . . . . . . 20 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . . . 100 max. pamp/sq.in.
AVERAGE CATHODE CURRENT® . . . . . .. 5 max. . . . pamp
AMBIENT TEMPERATURE . . . . . « « + . . 75 max. . . . oc
Characteristics:
Xin Av.  Nax.
Dark Current at 90 Volts, . - - 0.05. . . uamp
Sensitivity:
At 4000 Angstroms . . . . - 0.125 - pamp/pwatt
Luminous: _
At O Cycles . . . . .. 75 135 205 uamp/lumen
At 5000 Cycles. . . . . - 124 - upamp/lumen
At 10000 Cycles . . . . - 108 -~ pamp/lumen
Gas Amplification Factor. . - - 5.5

* on plane perpendicular to indicated direction of incident 1light.

Averaged over any interval of 30 seconds maximum. Average current may
be doubled when anode-supply voltage is limited to 80 volts.

<-Indicates a change,
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P37
GAS PHOTOTUBE

Minimum Circuit Values:

DC Load Resistance:
¥ith anode-supply voltage of 8o volts or less:

above 5 wamp . . 0.1 . . . . megohm
| For dc currents below 5 wamp . . No Minimum
With anode-supply voltage of 100 volts: N
F i above 3 mwamp . . 2.5 . . . . megohms
or dc currents below 3 wamp . . 0.1 . . .. megohm

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-4 Response

and
FREQUENCY-RESPONSE CHARACTERISTICS
of Gas Phototubes
are shown at the beginning of this Section

AVERAGE ANODE CHARACTERISTICS

of Type 1P37 are the same
as those shown under Type 5581

CATHODE < | : N
S

-

i
] ! .
| |/4' i 4 3 '/2
MIN. || l MAX.
b
= - | o l "
T8 BULB "] Ls,s”j AT B

DWARF-SHELL
4-PIN BASE

»indicates a change. BOTTOM VIEW 92CM-470R4
AUGUST 15, 1947 TUBE DEPARTMENT DATA
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IP39
VACUUM PHOTOTUBE

WITH $-4 RESPONSE
For applications critical as to leakage
under high-humidity conditions

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

humidity.

< Indicates a change.

2 Y

GAS PHOTOTURE

WITH S—1 RESPONSE
For applications critical as to leakage
under high- humidity conditions

The 1P40 is like the 930, except that the 1P40 has a maxi-
mum dark current of 0.005 ua at 90 volts, and has a non- e
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

humigity.

e-Indicates a change.
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GAS PHOTOTUBE

END TYPE W!TH S-| RESPONSE

DATA
General:
Spectral Response « v v ¢ v v ¢ v 4 o e 0 a0 e s e s e S-1
Wavelength of Maximum Response. . . . 8000 * 1000 angstroms
Cathode:
Shape « « ¢ v v o v v e e e s e e e e e e e e Circular
Minimum Diameter. . . . « « « « « « & e e e e 9/18"
Direct Interelectrode Capacitance . . . . . . . . . 1.8 uuf
Maximum Overall Length. . . . . . . . . . .« v .. 2-1/16"
Maximum Seated Length . . . . « . v . v o o . . 1-19/32"
Maximum Diameter. « o « « & « ¢« ¢ v = 4 « o 0 0w s 13/16"
Bulbe & v v v v e e e e e e e e e e e e e e e e s T-6
Mounting Position « « « & v o v 4 o v e v o e Any
Base. + « « 4 4 v 4 e n e 4 e a e Small-Shell Peewee 3-Pin
Basing Designation for BOTTOM VIEW . . . . . . . .. 2F5
. O, .
Pin 1-~No Pin 2 - Anode
Connection Pin 3 ~Cathode
®
DIRECTION OF LIGHT
INTO END OF BULB
Max imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT. . . . . « . . 5 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 75 max. pamp/sq.in.
AVERAGE CATHODE CURRENTC. . . . . . 1.5 max: . . . pamp
AMBIENT TEMPERATURE . . . « « « + & 100 max. . . . . oc
Characteristics:
Min Av. Max
DC Dark Current at 90 Volts: - - 0.1 pamp
Sensitivity:
At 8000 angstroms . . . . - 0.009 - uamp/ uwatt
Luminous:*
At Ocps. v v v v 0 0 50 90 145  uamp/lumen
At 5000 cps . - . . . . - 77 - pamp/ 1umen
At 10000 cps.. . . . . . - 67 - pamp/ 1umen
Gas Amplification Factor. . - - 8.5

o Averaged over any interval of 30 seconds maximum. Average current maye

be doubled when anode-supply voltage is limited to 70 volts.
A yeasured with .06 lumen.

«—Indicates a change.

NOV. 1, 1950 TUBE DEPARTMENT
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1P4]
GAS PHOTOTUBE

R
\%

Minimum Circuit Values:

DC Load Resistance:
With anode-supply voltage of 70 volts or less:
above 1.5 pamp ., , 0.1 ..
below 1.5 pamp . . No Minimum

With anode-supply voltage of go volts:
above 1,0 pamp |, . 2.
below 1.0 pamp , . 0.

For dc currents

For de currents ?

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response
and
FREQUENCY~RESPONSE  CHARACTERISTICS
of Gas Phototubes
are shown at the front of this Section

- 13/16' MAX.
CATHODE \
Y6 MIN.—
16 MIN.—¥]
DIA. (0
19, %
T6 BULB~| 32
SMALL -SHELL MAX. |,
PEEWEE 2lhe
3-PIN BASE MAX.

92CS-6676RI

—» indicates a change.

. megohms

megohm

megohm
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AVERAGE ANODE CHARACTERISTICS
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P42
VACUUM PHOTOTUBE

END TYPE WITH 5-~9 RESPONSE

DATA
General:
Spectral RESPONSE + « v v v v v 4 v v v e v s e e e e e $-9
Wavelength of Maximum Response ..... 4800 + 500 angstroms
Cathode:
ShAPE & v v v b e h e e e e e e e e e e Circular
Window Area . . . . « & v v v v e v e e 0.030 sq.in.
Minimum Diameter. . . . . . . . . . . ... 0. 19"
Direct Interelectrode Capacitance . . . . . . v 1.9 puf
Overall length. . . . . . . . . .. ... 1-11/32" + 1/16"
Maximum Diameter. . . . . « v & ¢ 4 4 v v e 4w w e 1/4"
Bulb. v v v i i e e e e e e e e e e e e e e e 7-2
Mounting Position . . . . . . . .. . . 0. Any
TERMINAL CONNECTIONS
SMALL
END
Small End: Anode Large End: Cathode
LARGE
END

DIRECTION OF LIGHT
INTO END OF BULB

Max imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE {DC or Peak AC) 180 max. . . . volts

PEAK CATHODE CURRENT. . . . . . . . 1.5 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. pamp/sq.in.
AVERAGE CATHODE CURRENTO, . . . . . 0.4 max. . . . ;aamp
AMBIENT TEMPERATURE . . . . . . . . 75 max. . . . oc
Characteristics:
Hin, Ay, Nax.

Dark Current at 180 Volts . . - - 0.005 . . puamp
Sensitivity:

At 4800 Angst roms ., . . . . - 0.020 - wamp/uwatt

Luminous® + +» v v v v . . . 20 30 50 pamp/1umen
o

Averaged over any interval of 30 seconds maximum.

A Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY
and SENSITIVITY MEASUREMENTS®, at the frontof this Section, except that
the anode supply is 180 volts and the 1ight flux is 0.015 Jumen.

SPECTRAL-SENSITIVITY CHARACTERISTIC

of Phototube having S$-9 Response
is shown at the front of this Section

<« Indicates a change.

<

le—

JULY 3, 1950 TUBE DEPARTMENT DATA
SADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



P42
VACUUM PHOTOTUBE

DIRECTION
OF LIGHT

- 0.19” MIN.
WINDOW DIA.

L
vaz. . A-l I—— 4 MAX.DIA.

P | .220"1.004"
g’ MIN. DIA.
JE I —_——
CATHODE
o TERMINAL
ity
P
t Yg
1355 Vo ANODE
2% ¥32 TERMINAL
. v +.003"
140" " S DA,

NOTE: WHEN TUBE 1S ROTATED ABOUI THE LONGI-
TUDINAL AX{S OF ITS CATHODE TERMINAL, NO PART
OF THE ANODE TERMINAL WiLL FALL OUTSIDE OF A
0.24|"-DIAMETER CIRCLE CONCENTRIC WITH THE
LONG | TUDINAL AXIS OF THE CATHODE TERMINAL.

92CS-679IR2

JuLy 3, 1950 TUBE DEPARTMENT
RADIO C OF AMERICA, NEW JERSEY

CE-6791R2
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AVERAGE ANODE CHARACTERISTICS
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868
GAS PHOTOTUBE

WiTH S-1 RESPONSE

DAT,
General : <

Spectral RESPONSE « v v v v v o« + x4 o s 40 e e a0 S-1
Wavelength of Maximum Response. . . . 8000 t 1000 Angstroms
Cathode:

Shape « v v s o v b e e e e e e e e e Semi—Cylindrical
Minimum Projected Length* . . . . . . e e e e 1-1/4"
Minimum Projected Width*. . . . . . . .« . o o . 5/8"
Direct Interelectrode Capacitance . . . . . « « « . . 3 uuf
Maximum Overall tength. . . . . « ¢« « v v v v o v vt 4-1/8"
Maximum Seated Length . . . . . . « v ¢ v v o o o 0 3-1/2"
Seated Length to Center of Cathode. . . . . . 2-1/8" + 3/32"
Maximum Diameter. . « « ¢ ¢ & v o & o o s s 4 0 s oa s 1-1/8"
Bulb. v v ¢ v« v o o s C e e e e T-8
Mounting Position « « « v o v v v o v e e e e e e . Any
Base. « « « o & & o & o 8 0 4 4 ox e s Dwarf-Shell Small 4-Pin
Basing Designation for BOTTOM VIEW. . . . . « . « o« & 2K
@ ©)
Pin 1 -No Pin 3-No
Connection Connection
Pin 2 - Anode Pin 4 —Cathode
® @

DIRECTION OF LIGHT

Maximum Ratings, Absolute Values: <
ANODE-SUPPLY VOLTAGE (DC or Peak AC). 100 max. . . . volts
PEAK CATHODE CURRENT. . « « .« « .+ 20 max., . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . . 100 max. wpamp/sq.in.
AVERAGE CATHODE CURRENT®. . . . . . . 5 max, . . . pamp
AMBIENT TEMPERATURE . « . « « « - « - 100 max. . . . o
Characteristics: <
Nin. Av, Mox,
Dark Current at 90 Volts. . - - 0.1 . . . wamp
Sensitivity:
At 8000 Angstroms . . . . - 0.009 - uamp/uwatt
Luminous!?
At 0 Cycles . . « « . . 50 90 145  pamp/lumen
At 5000 Cycles . . . . - 77 —~  pamp/lumen
At 10000 Cycles . . . . - 67 ~  pamp/lumen
Gas Amplification Factor. . - - . 8

* on plane perpendicular.to indicated direction of incident 1light.

0 Averaged over any interval of 30 seconds maximum, Average current may
be doubled when anode-supply voltage is limited to 80 vo ts

« Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO OF AMERICA, , NEW JERSEY




868
GAS PHOTOTUBE

Minimum Circuit Values:

DC Load Resistance:
With anode-supply voltage of 80 volts or less:

above 5 uamp . . 0.1 .
| For dc currents | pelow 5 pamp . . No Minimum
With anode-supply voltage of 200 volts:
b . 2.5
»| For dc currents :e?c\;: g fmz . 0.1

OUTLINE DIMENSIONS for Type 868
are the same as those for Type 1P37

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

an
FREQUENCY-RESPONSE CHARACTERISTICS
of Gas Phototubes
are shown at the beginning of this Section

AVERAGE ANODE CHARACTERISTICS
of Type 868 are the same
as those shown under Type 1P41

-» Indicates a change.

. megohms|

megohmi

megohm)

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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917
VACUUM PHOTOTUBE
WITH ANODE~TERMINAL CAP AND S~ | RESPONSE
DATA
General: <
Spectral ReSPONSE v v v v v v v 4 v v 4 e e e e e e e S-1
Wavelength of Maximum Response. . . . 8000 t 1000 Angstroms|
Cathode:
Shape « & v v v i e e e e e e e e e Semi-Cylindrical
Minimum Projected Length® . . . . . . . . . ... 1-9/16"
Minimum Projected Width™. . . . . . . .. .. ... 5/8"
Direct Interelectrode Capacitance . . « « + « v . . 2.2 puf
Overall Length. . . . . . . . . . v .. ... 4-5/16" + 1/8"
Seated length . . . . . . . v 0 . .. .. 3-11/16" + 1/8"
Seated Length to Center of Cathode. . . . . 2-1/8" + 3/32"
Maximum Diameter. . . . . . . + « v « & o . T e e e 1-1/8"
Bulb. « . . . e e e e e e e G e e e e e e e T-8
Mounting Position . . . . . v . . . 0 i o Any
Cap v v v vt e e e e . e e h e e e e e e e e e e Smal 1]
Base. . . . ... . L. Dwarf-Shell Small 4-Pin
BOTTOM VIEW
T ~Q
Pin 1-No Pin 3 -No
Connection Connection
Pin 2 —No Pin 4 —Cathode
Connection Cap -~ Anode

]
DIRECTION OF LIGHT

Maximum Ratings, Absolute Values: -
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 500 max. . . . volts|
PEAK CATHODE CURRENT. . . . . . . . 30 max. . . . Hamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. pamp/sq.in.
AVERAGE CATHODE CURRENTO. . . . . . 10 max. . . . pamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . (]
Characteristics: <
Nin. Av. Nax.
Dark Current at 250 Volts . . - ~ 0.005 pamp
Sensitivity:
At 8000 Angstroms . . . . . - 0.002 - pamp/uwatt;
Luminous. « « « ¢« « v W . . 12 20 40 pamp/lumen|
* on plane perpendicular to indicated direction of incident 1ight.
Averaged over any interval of 30 seconds maximum.
SPECTRAL~SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response
is shown at the beginning of this Section
< indicates a change.
AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO C OF AMERICA, NEW JERSEY
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917
VACUUM PHOTOTUBE .
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AVERAGE ANODE CHARACTERISTICS
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918
GAS PHOTOTUBE

WITH S-| RESPONSE

DATA
General: <
Spectral ReSponse « v v & v v v v e b b e e e e e e s S-1
Wavelength of Maximum Response. . . . . 8000 + 1000 Angstroms
Cathode:
Shape & & v v i e e e e e e e e e e e s Semi-Cylindrical
Minimum Projected Length® . . ., . . . . . . . ... 1-1/4"
Minimum Projected Width*. . . . . . . . ... ... 5/8"
Direct Interelectrode Capacitance . . . . . . e v oo 3 puf
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. « « + v v & v v v 4 4 4 e e e e 1-1/8"
- T—-8
Mounting Position . . « v v v v v v v v v w e e
Base. .« v . v v v h v u e el Dwarf-Shell Small 4—P|n
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 2K
2 3
Pin 1 -No Pin 3-No
Connection Connection
Pin 2~ Anode Pin 4 - Cathode
o0
DIRECTION OF LIGHT
Max imum Ratings, Absolute Values: <
ANODE-SUPPLY VOLTAGE {DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT. . . . . . . . 20 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max, wamp/sq.in.
AVERAGE CATHODE CURRENTO. . . . . . 5 max. . . . pamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . o¢C
Characteristics: <-
Nin, Av. Hax,
Dark Current at 90 Volts. . - - 0.1 ... pamp
Sensitivity:
At 8000 Angstroms . . . . - 0.015 - pamp/uwatt
Luminous:
At O Cycles . « . + . . 120 150 220  pamp/lumen
At 5000 Cycles. « . . . - 120 - wamp/lumen
At 10000 Cycles . . . . - 105 - uamp/lumen
Gas Amplification Factor. . - - 7.0
* on plane perpendicular to indicated direction of incident 1ight.
Averaged over any interval of 30 seconds max imum. Avera?e current may
be doubled when anode-supply voltage is limited to 70 vo .
< Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



918
GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:
With anode-supply voltage of 70 volts or less:
above 5 mwamp . . . 0.1 megohm
For dc currents | pelow 5 wamp . . . No Minimum
With anode-supply voltage of go volis:
bove 3 pamp . 2.5 . megohms| —
E a .. . gohms
or dc currents | pejow 3 wamp . . . 0.1 megohm
OUTLINE DIMENSIONS for Type 918
are the same as those for Type 1P37
SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response —
and
FREQUENCY-RESPONSE  CHARACTERISTICS
of Gas Phototubes
are shown at the beginning of this Section
o
'~
SN’
> Indicates a change.
AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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919
VACUUM PHOTOTUBE
WITH CATHODE-TERMINAL CAP AND S—1! RESPONSE
DATA

General: <-
Spectral Response « « v v v v v o 4 4 0 s 0 e e e a0 s S-1
Wavelength of Maximum Response. . . . 8000 + 1000 Angstroms
Cathode:
Shape + v o v v w s e e e e e e e s Semi—Cylindrical
Minimum Projected Length®™ . . . . . . . . . . .. 1-9/16"
Minimum Projected Width*. . . . . . . . . . . ... 5/8"
Direct Interelectrode Capacitance . . . . . . . . . . 2 puf
Overall Length, . . .« « v v v v v o v v v 4-5/16" + 1/8"
Seated Length . . . . . . . .. ... ... 3-11/16" + 1/8"
Seated length to Center of Cathode. . . . . 2-1/8" + 3/32"
Maximum Diameter. « . « « v v « ¢ v v v o v 0 0w 1-1/8"
Bulb. v v v v s e e e e e e e e e e e e e e e e e e -8
Mounting Position « . « v v v v v v v i b h e e e . Any
[0 T Small
Bas€. « « v ¢ 4 e 4 e v 4 e e Dwarf-Shell Small 4-Pin
BOTTOM VIEW
L1
Pin 1 -No @ € Pin 4 —No
Connection Connection
Pin 2 - Anode
Pin 3 -No Cap -Cathode
Connection ® @
DIRECTION OF LIGHT
Max imum Ratings, Absolute Values: <
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 500 max. . . . volts
PEAK CATHODE CURRENT. . . . . . . . 30 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. wamp/sq.in.
AVERAGE CATHODE CURRENTO. . . . . . 10 max. . . . pamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . oc
Characteristics: <
Nin, Av. Max,
Dark Current at 250 Volts . . - - 0.005 pamp
Sensitivity:
At 8000 Angstroms . . . . . - 0.002 - pamp/ pwatt
LUMINOUS. « « & « « o + » = 12 20 40 pamp/lumen
* on plane perpendicular to indicated direction of incident Jight.
Averaged over any interval of 30 seconds maximum.
OUTLINE DIMENSIONS for Type 919
are the same as those for Type 917
<« indicates a change.
AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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919
VACUUM PHOTOTUBE

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response
is shown at the beginning of this Section

AVERAGE ANODE CHARACTERISTICS
of Type 919 are the same
as those shown under Type 917

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




920
GAS PHOTOTUBE

TWIN TYPE WITH S—1 RESPONSE

DATA
General: <
Spectral Response « « « v v v v o v 0 4w . e e e e S-1
Wavelength of Maximum Response. . . . . 8000 + 1000 Angstroms
Cathodes (Each):
Shape « & ¢ v v h e s e e e e e e e Quarter-Cylindrical
Minimum Projected Length* . . . . . . . .. . .. 1-3/16"
Minimum Projected Width*. . . . . . . . . . . . ... 174"
Direct Interelectrode Capacitances:
Cathode to Anoded « « « « + v v v v v 0w e e 1.6 puf
Cathode to Cathode® . . . . . « v v v v ¢ v v o 1.8 puf
Anode to Anode® v & v 4 b i b d e s e e e e e e 0.44 puf
Maximum Overall Length. . . « . & & v v & v ¢ ¢ o o v« 4"
Maximum Seated Length . . . « . « . « v v o o o 0 . 3/8"
Seated Length to Center of Cathode. . . . . . 2-1/8" ¢ 3/32"
Maximum Diameter. . « ¢ « v ¢ o o « o o o = = o o = i1-3/16"
BUulby & v v v e e e e e e e e s e e e e e e e e e -9
Mounting Position . . v v v v o v v v 0 0 s s e e . v oo Any
Base. v « « « v 4 v e e e w e e e Small-Shell Small 4-Pin
BOTTOM VIEW
@ €)
Pin 1-Cathode, Pin 3 - Anode,
Unit No.2 Unit No.1
Pin 2 - Anode, Pin 4 - Cathode,
Unit No.2 () (@) Unit No.l
DIRECTION OF LIGHT
Maximum Ratings, dbsolute Values (Each Unit): =
ANODE~SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT. . . . . . . . 6 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 50 max. pamp/sq.in
AVERAGE CATHODE CURRENTC. . . . . . 2 max. . . . uamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . oC
Characteristics: <
Hin, Av, Hax.
Dark Current at 90 Volts. . - - 0.1 ... pamp
Sensitivity:
At 8000 Angstroms . . . . - 0.010 - pamp/uwatt
Luminous:4
At O Cycles . . . . . . 50 100 175 pamp/lumen
At 5000 Cycles. . . . . - 85 —  pamp/lumen
At 10000 Cycles . . . . - 74 —  wamp/lumen
Gas Amplification Factor. . - - 9
* on plane perpendicular to indicated direction of incident light.
’ fach unit, with other unit grounded.
Q Anodes grounded.
@ Cathodes grounded.
O Averaged over any interval of 30 seconds maximum. Average current may
a be doubled when anode-supply voltage is limited to 70 volts.
|_Measured with .04 lumen. <«-|ndicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA



920
GAS PHOTOTUBE

Minimum Circuit Yalues:

DC Load Resistance:

With anode-supply voltage of 70 volts or less:
above 2 wamp . . . 0.1 . . . megohm
below 2 pamp . . . No Minimum
With anode-supply voltage of go volts:

above 1 pamp . . . 2.5 .+ . megohms
| For dc currents { below 1 wamp . . . 0.1 . . . megohm

-»| For dc currents

OUTLINE DIMENSIONS for Type 920
are the same as those for Type 5584

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

an
FREQUENCY-RESPONSE  CHARACTERISTICS
of Gas Phototubes
are shown at the beginning of this Section

> indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIG CORPORATION OF AMERICA, HARRISON, NEW JERSEY




ea) %
920
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GAS PHOTOTUBE

__CARTRIDGE TYPE WITH S-| RESPONSE

DATA
General:
Spectral Response . . . e e e e e e e e e s S-1

Wavelength of Maximum Response. . . . 8000 + 1000 Angstroms
Cathode:

Shape « v v v v v b s e e e e e e e Semi-Cylindrical

Minimum Projected Length* . . . . . . . . ... ... 7/8"

Minimum Projected Width*. . . . . ... .. .. ... 12"
Direct Interelectrode Capacitance . . . . . . . .. 1.0 uuf
Overall Length. . . . . . .. .. .. .. 1-21/32" ¢+ 1/16"
Seated Length . . . . . .. ... . 1-13/32" + 1/32"
Length, Cathode Center toplane AA" (See outline) 11/16" + 1/16"
Maximum Diameter. . . . . . . P e e e e e e e s 0.890"
Mounting Position . . . . . . . . . ... c e e e s Any
Terminal Caps v v « v & v v v v o o o o o 4 & See Outline

BOTTOM VIEW
RECESSE|
Recessed Protrudin
Terminal } Anode Terminal s } Cathode

PROTRUDING
DIRECTION OF LIGHT:
INTO CONCAVE SIDE
OF CATHODE

Maximum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAX CATHODE CURRENT. . . . . . . . 10 max. . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. yamp/sq in.
AVERAGE CATHODE CURRENT®. . . . . . 3 max. . . . mp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . oC
Characteristics:
Nin. _Av, = Nox,
Dark Current at 90 Volts. . - - 0.1 ... pamp
Sepsitivity:
At 8000 Angstroms . . . . - 0.0135 ~  wamp/uwatt
Luminous:4
At O Cycles . . . . . . 7 135 205 pamp/lumen
At 5000 Cycles. . . . . - 119 - uamp/lumen
At 10000 Cycles . . . . - 108 ~  pamp/lumen
Gas Amplification Factor. . - - 10

* on plane perpendicular to indicated direction of incident ]ight.
Averaged over any interval of 30 seconds maximum, Avera?e current may
be doubled when anode—supply voltage is limited to 70 vo

[A yeasured under conditions specified on sheet 'PNOTOTUBE SEISITIVITV
and SENSITIVITY MEASUREMENTS®, at the front of this Secti

«- Indicates a change.

JUNE 15, 1948 TUSE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



921
-GAS PHOTOTUBE

Minimum Circuit Values:

DC Load Resistance:
With anode-supply voltage of 770 volts or less:

above 3 wamp . . . 0.1 . . . megohm
For dc currents below 3 wamp . . . No Minimum
With anode-supply voltage of go volts:

above 2 wamp . . . 2.5 . . . megohms|
For dc currents | 1oy 2 wamp . . . 0.1 . . . megohm

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

an
FREQUENCY-RESPONSE  CHARACTERISTICS
of Gas Phototubes
are shown at the front of this Section

AVERAGE ANODE CHARACTERISTICS

of Type 921 are the same
as those shown under Type 930

=890 MAX.
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922
VACUUM PHOTOTUBE

CARTRIDGE TYPE WITH S—1| RESPONSE

DATA
General: «
Spectral Response « v v v v v @ 4 v e e e e e e e e e e S-1
Wavelength of Maximum Response. . . . . 8000 + 1000 Angstroms|
Cathode:
Shape « @ v v i e e e e e e e e e e e e Semi-Cylindrical
Minimum Projected Length® . . . . . . . . . .. ... 5/8"
Minimum Projected Width*., . . . . . . . . . .. ... 1/2"
Direct Interelectrode Capacitance . . . . . . . . . . 1 puf
Overall length. . . . . . . . . . . . o .. 1-21/32" = /16"
Seated Length . . . . . v v v 0 o ... 1-13/32" ¢+ 1/32"
Length, Cathode Center to plane A-A'(seeoutline) 11/16" £ 1/16"
Maximum Diameter. . . « . « . v o o v v 00 o0 0.890"
Mounting Position . . . . v v v v v v e e Any,
Terminal Caps . « « v & 4 v 4 v v e e e e See Outlineg
BOTTOM VIFW
RECESSED
Recessed Protruding
Terminal } Anode Terminal }Cath"de
PROTRUDING
DIRECTION OF LIGHT:
INTO CONCAVE SIDE
OF CATHODE
Maximum Ratings, Absolute Values: : e
ANODE-SUPPLY VOLTAGE {DC or Peak AC) 500 max. . . . volts
PEAK CATHODE CURRENT. . . . . . . . 15 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. wamp/sqg.in.
AVERAGE CATHODE CURRENTO. . . . . . 5 max. . . . uamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . oC
Characteristics: e
Nin. A, Nax.
Dark Current at 250 Volts . . - - 0.005 . . pamp)
Sensitivity:
At 8000 Angstroms . . . . . - 0.002 -  pamp/uwatt
Luminous. « v v v « v+ v . 12 20 40 wamp/1umen
" on planz perpendicular to indicated direction of incident light.
o Averaged over any interval of 30 seconds maximum,
SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response .
is shown at the beginning of this Section
AVERAGE ANODE CHARACTERISTICS
of Type 922 are the same
as those shown under Type 917
< Indicates a change.
AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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922
VACUUM PHOTOTUBE

H.BQONMAX.—-I
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6
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a D p—F 32

T,
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. : 32
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CATHODE-END VIEW

92CM-4818R2

AUGUST 15, 1947 TUBE DEPARTMENT CE-4818R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




923
GAS PHOTOTUBE

WITH S-1 RESPONSE

DATA
General:
Spectral ReSponse . « v v 4 & 4 & ¢ v 4 s v 4 o0 0w
Wavelength of Maximum Response. . . . C
Cathode: :
Shape « v v 4 v v f e e e e e e e e e

| <-Indicates a change.

Minimum Projected Length®™ . . . . . . . LS
Minimum Projected Width™. . . . . . . . .
Direct Interelectrode Capacitance . . . e . .
Maximum Overall length. . . . . . . . . ¢ \ e ) 3-9/16"
Maximum Seated Length . . . . . . . . /A T . 2-15/16"
Seated Length to Cepter of Cathode. . N\ . 1-31/32" + 3/32"
Maximum Diameter. ¢/ N. « - + « « . £ SN . 1-3/16"
Bulbe v v v o e n NN s s e e e s e e N e e e T-9
Mounting Positiop—— .\ . « « . /4 Iy A, Anyf
Base. . . . . . . 11-Shell Small 4-Pin
....... 2K
Connection
Cathode

AUGUST 15, 1947 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY

DATA



923
GAS PHOTOTUBE

- | ¥ gMAX. |=—

i “f/MIN
CATHODE /"»r— —-p— 2'%%¢
MAX.

T9 BULB—~ L
+l5/3MIN.l<- "
) 3L,
a2
}———J P74
SMALL-SHELL 32

SMALL 4-PIN | 3%
BASE ] MAX.

7T

—HI35MAX -

BOTTOM VIEW

92CM-4788R3

AUGUST 15, 1947 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-4788R3



924
GAS PHOTOTUBE
END TYPE

RED-— INFRARED SENSITIVE

The 924 is the same electrically as the 1P41 with the excep-

tion of its interelectrode capacitance. Mechanically, the

924 and 1P4A1 differ asto base, base connections, and overall

length.

ADirect Interelectrode Capacitance
Overall Length . « . o v v v v v 0 o v 0 o s

BAase « « « o v 4 x e e e e n e s

3 CATHODE
[27e . T6BULB

Y
INTERMEDIATE

LAMP BASE
::j ~ /
=] ANODE
\ =S~ CONNECTION
N Lriobey

CSNLE@’Z/

S
IS [\%/H 7)
)

7

Q

()

JUNE 20, 1946 TUBE DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



925
VACUUM PHOTOTUBE

SHORT TYPE WITH S—1 RESPONSE

DATA
Generat:
Spectral Response . « ¢ v v & v v b i v e e e e e e e e S-1
Wavelength of Maximum Response. . . . 8000 t 1000 Angstroms
Cathode:
Shape + « v 4 4 v e e e e e e e e e e e Semi-Cylindrical
Minimum Projected Length* . . . . . . . . . . . .. 13/16"
Minimum Projected Width™., . . . . . . . . . .. . .. 5/8"
Direct Interelectrode Capacitance . . + + « « « « . 1.6 puf
Maximum Overall Length. . . . . . ... . . . ¢ ¢ o o & 2-5/8"
Maximum Seated Length . . . + . ¢ o v v o o o o . 2-1/16"
Seated Length to Center of Cathode. . . . . 1-9/32" % 3/32"
Maximum Diameter. . . « v v v v v & v v 0 0 e 0 e s 1-9/32"
Bulb. = . . v & v v v e e e e e e e e e e e e e T—9
Mounting Position - « « ¢ o v v v 0 v h o h e e e Any
BASE. o « 4 + s 0 a0 s e e . Intermediate-Shell Octal 5-Pin
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 3J
DIRECTION‘“ LIGHT
Pin 1-No Pin 4 — Anode
Connection Pin 6-No
Pin 2-No Connection
Connection Pin 8 ~Cathode
Max imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 250 max. . . . volts
PEAK CATHODE CURRENT. . . . + « . . 15 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. /Jamp/ sg. in.
AVERAGE CATHODE CURRENTO, . . . . . 5 max. . . . pamp
AMBIENT TEMPERATURE . . . . . « . . 100 max. . . . og|
Characteristics: .
Hin. Av. Hax.
Dark Current at 250 Volts . . - - 0.0125 pamp
Sensitivity:
At 8000 Angstroms . . . . . - 0.0015 - pamp/uwatt
Luminous. + « + ¢« & v v . . 10 20 40 pamp/1umen|
* on plane perperdicutar to indicated direction of incident light.
o Averaged over any interval of 30 seconds maximum.
SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response
is shown at the beginning of this Section
<-Indicates a change.
AUGUST 15, 1947 TUBE DEPARTMENT DATA

. RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




925
VACUUM PHOTOTUBE

1 34 MAX.~

CATHODE
/_

SHELL OCTAL —| +%, | MAX

|

| 9/35 MAX >

BOTTOM VIEW
92CM-6054R2

9. 5%
INTERMEDIATE - 12 | 2%

AUGUST 15, 1847 TUBE DEPARTMENT

RADIQ C ION OF AMERICA, NEW JERSEY

CE-6054R2
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AVERAGE ANODE CHARACTERISTICS
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926
VACUUM PHOTOTUBE

CARTRIDGE TYPE WITH S-3 RESPONSE

DATA
General:

Spectral Response « o v v v v v ¢ o e s b e s w e s e e S-3
Wavelength of Maximum Response. . . . 4200 & 1000 Angstroms
Cathode:

Shape « o « o o o v e e e e .. .. Semi-Cylindrical

Minimum Projected Length®* . . . . . . . e e e e 7/8"

Minimum Projected Width*. . . . . e e e e e e e 172"
Direct Interelectrode Capacitance . . . . « . . + . . 1 uuf
overall Length, . . . . . v v o v v o v 1-21/32" + 1/16"
Seated tength . . « v v v v v o e e e e 1-13/32" & 1/32"
Length, Cathode Center to plane A-A" (see Outtine) 11/16" + 1/186"
Maximum Diameter. « o « o « « o o & o o s o o « » o » 0.890"
Mounting Position . o « v o v o v v v 0w e e e e e e Any
Terminal Caps . . « « . « . . e e e e e e e e See Qutline

BOTTOM VIEW
RECESSED)
Recessed Protrudin
Terminal } Anode Terminal ° } Cathode

PROTRUDING
DIRECTION OF LIGHT:
INTO CONCAVE SIDE
OF CATHODE

Max imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 500 max. . . . volts

PEAK CATHODE CURRENT. . . . « « .« 15 max. . . . pamp
PEAK CATHODE—-CURRENT DENSITY. . . . 100 max. wamp/sg.in.
[AVERAGE CATHODE CURRENTO. . . . . . 5 max. . . . pamp
AMBIENT TEMPERATURE . . . .+ . « « 100 max. . . . oC
Characteristics: .
n Hin, _Av. Nox.
Dark Current at 250 Volts . . - - 0.005 . . pamp
Sensitivity:
At 4200 Angstroms . . . . . - 0.0018 ~  pamp/pwatt
Luminous® . . . . . . < v . 4 6.5 15 " pamp/1umen

* on plane perpendicular to indicated direction of incident light.
o averaged over any interval of 30 seconds max imum,

- |4 measured under conditions specified on sheet *“PHOTOTUBE SENSITIVITY
and SENSITIVITY MEASUREMENTS" at the front of this Section.

OUTLINE DIMENSIONS for Type 926
are the same as those for Type 921

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-3 Response
is shown at the front of this Section

«indicates a change.

JUNE 15, 1948 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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927
GAS PHOTOTUBE

WITH S-| RESPONSE

DATA
General:
Spectral ReSponse . v v v v v v v 0 v e 4 e v e e e . S-1
Wavelength of Maximum Response. . . . . 8000 + 1000 angstroms
Cathode:
Shape + v v v v e e e e e e e e e e e e Semi-Cylindrical
Minimum Projected Length® . . . . . . . . . .. .. 11/16"
Minimum Projected Width*, . . . . . . . . . .. L. 7718t
Direct Interelectrode Capacitance . . . . . . . . e 2 puf
Maximum Overall Length. . . . . . . . . . . . .. . 2-13/32" |«
Maximum Seated Length . . . . . . . . . ... ... 1-15/16" [«
Seated Length to Center of Cathode. . . . . . 1-174" + 3/32"
Maximum Diameter. . « « v & . 4 v v 4w w e e e e e 0.663"{<
Bulb., & v o v e e e e e e e e e e e e e T-5-1/4
Mounting Position o . v v v v v v s v v v v hh e e e Any
Base. « « . . v v i i e 0 e Smal1-Shell Peewee 3-Pin
Basing Designation for BOTTOM VIEW. . . . . . . . . . 2F
DIRECY!ON{ OF LIGHT
Pin 1-No @) Pin 2 - Anode
Connection Pin 3 -Cathode
® ©
Max imum Ratings, 4bsolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT. . . . . . . . 6 max. . . . pamp
PEAK CATHODE~-CURRENT DENSITY. . . . 100 max. pamp/sq.in.
AVERAGE CATHODE CURRENTC. . . . . . 2 max. . . . uamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. . . . oc
Characteristics:
Hin, Av. Max.
DC Dark Current®. . . . . . - - 0.1 .. . pamp
Sensitivity:
At 8000 angstroms . . . . - 0.0125 - pamp/pwatt
Luminous:
At O CPSe « v v v v u . 75 125 185  pamp/lumen
At 5000 cps . . . . . s - 110 -~ pamp/lumen
At 10000 cps. « « .+ . . - 100 - pamp/lumen
Gas Amplification Factor. . - - 10

* on plane perpendicular to indicated direction of incident light.

© Averaged over any interval of 30 seconds maximum. Avera?e current may
be doubled when anode-supply voltage is timited to 70 volts.

B At 250C and 90 volts.

<« lndicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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927
GAS PHOTOTUBE

Minimum Circuit Values:

DC Load Resistance:
With anode-supply voltage of 70 wvolts or less:
1

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

an
FREQUENCY—RESPONSE - CHARACTERISTICS
of Gas Phototubes
are shown at the front of this Section

above 2 pamp . 0. megohm
For dc currents { pelow 2 pamp . . . No Minimum
With anode-supply voltage of go wvolts: h
above 1.0 pamp 2.5 . - . megohms
For dc currents | pelow 1.0 wamp . . 0.1 megohm

— 669" MAX.
. -— g MIN.
CATHODE
L ’
IIT—— l_ j
Memnll I 1% "
[T T MAX
- . L] 115" .
T 53 BULB-] + 3, 213y,
SMALL-SHELL MAX.
3-PIN BASE-"]|
2
CATHODE
! 3
BOTTOM _VIEW
92CM-6053R4
->»indicates a change.
SEPT. 1, 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE ANODE CHARACTERISTICS
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928
GAS PHOTOTUBE

NON-DIRECTIONAL TYPE WITH S-! RESPONSE

DATA
General:

Spectral Response . « « v« « 0 0w s e e e s s 2t S-1
Wavelength of Maximum Response. . . . 8000 + 1000 Angstroms
Cathode:

Shape « v « « x o m e v e n e e e Cylindrical Mesh

Minimum Lengthe o o o o o @ o o o v m e e e e 13/16"

Minimum Diameter. « « o o ¢ « @ o 0 s e e e s e e 5/8"
Direct Interelectrode Capacitance . . . « « « « » » - 3 uuf
Maximum Overall Length. o « v v v v e o v v v v s 3-9/16"
Max imum Seated Length . . o o o v v o o e e e e e 2-15/16"
Seated Length to Center of Cathode. . . . « 1-31/32" + 3/32"
Maximum Diameter. + « o « o o o s o e s om e e m e 1-3/18"
BUTD: « o e e e e m e e e e e e e e e 7-9
Mounting Position « v v v o v o v e a e e o n et Any
BASE. = o o o » v 4w e e woxos Small-Shell Small 4-Pin

Rasing Designation for BOTTOM VIEW., © v o o o 0o o e e 2Kq

) €)
Pin 1 -No Pin 3-No
Connection . Connection
Pin 2 - Anode Pin 4 - Cathode
0, @

Max imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts
PEAK CATHODE CURRENT. . . « . « « 10 max. . . . HAmp
PEAK CATHODE—CURRENT DENSITY. . . . 100 max. pamp/sg. in.
AVERAGE CATHODE CURRENT®. . . . . . 3 max. . . . pamp
AMBIENT TEMPERATURE . . . . . « - - 100 max. . - - oC

Characteristics:

Dark Current at 90 Volts. . - - 0.1 . . . uamp
Sensitivity:
At 8000 Angstroms . . . . - 0.0065 - pamp/uwatt
Luminous:
At O Cycles .+ « + « -« 40 65 100 pamp/lumen
At 5000 Cycles. . - . - - 56 —~  uamp/lumen
At 10000 Cycles « « « - 50 ~  pamp/lumen
Gas Amplification Factor. . - - 10

O averaged over any interval of 30 seconds maximum. Average current may
be doubled when ancde-supply voltage is limited to 70 vo ts.

«-indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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928
GAS PHOTOTUBE

Minimum Circuit Values:
DC Load Resistance:

With anode-supply voltage of 70 volts or less:
above 3 pamp . . . 0.1 .
below 3 pamp . . . No Minimum
With anode-supply voltage of go volts:
above 2 pamp , . . 2.5
below 2 wamp . . . 0.1

- For dc currents

-»  For dc currents

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

and
FREQUENCY-RESPONSE  CHARACTERISTICS
of Gas Phototubes
are shown at the beginning of this Section

— 1| ¥ gMAX. |—

N "
N\ e
MiN.

CATHODE —f-=i . 2'%¢

-—J%”MmL 13

- SMALL-SHELL p——d 1357
SMALL 4-PIN o
BASE ~u] 3%
MAX.

T9 BULB —~

—= | 3¢ MAX, L—

iE CATHODE

_BOTTOM VIEW
92CM-611IR2

- Indicates a change.

. megohmsg

megohn

megohn

AUGUST 15, 1947 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA



@ X

AVERAGE ANODE CHARACTERISTICS
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929
VACUUM PHOTOTUBE

WITH S5-4 RESPONSE

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

DATA

General:
Spectral ReSPONSe . « o « = 4 o v 4 v 4 4 e e e e on e S-4
Wavelength of Maximum Response. . . . 4000 £ 500 Angstromsje
Cathode:

Shape « « + o v v b e e e s e e e e Semi-Cylindrical

Minimum Projected Length™ . . . o o v v o o o0 o - 13/16"

Minimum Projected Width*. . . . . . .« . o v o o o 5/8"
Direct Interelectrode Capacitance . . . . . . . . . 2.6 puf
Maximum Overall Length. . . . . « ¢« o ¢ « v o o v« 3-1/18"
Maximum Seated Length . . « « v ¢« v v v 0 o o o v o 2-1/2"
Seated Length to Center of Cathode. . . . . . 1-5/8" t 3/32"|«
Maximum Diameter. « « « « ¢ o v o 4 @ e a s e s e e 1-9/32"
2TV S T S T—~9
Mounting Position . . o v v v v v v e 0 e e e e
Base. « « + ¢ v 4 o0 w4 c s Intermediate-~Shell Octal 5—P|n

Basing Designation for BOTTOM VIEW. . . « . . « . o« - 3J

DIRECTION OF LiGHT
Pin 1 -No Pin 4 —Anode
Connection Pin 6 ~No
Pin 2-No Connection
Connection Pin 8 -Cathode

Maximum Ratings, Absolute Values: e

PEAK CATHODE CURRENT. . . . . . .+ . 20 max, . . . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. wamp/sq.in.
AVERAGE CATHODE CURRENT®. . . . . . 5 max. . . . MED
AMBIENT TEMPERATURE . . . . . . . . 75 max. . . . oC
Characteristics: le-
Nin, Av. Hax
Dark Current at 250 Volts . . - - 0.0125, . . pamp
Sensitivity:
At 4000 Angstroms . . . . . - 0.042 - uamp/ uwatt
Luminous., « « « « « & o o 25 45 70 pamp/ 1 umen
* on plane perpendicular to indicated direction of incident light.
o Averaged over any interval of 30 seconds maximum.
OUTLINE DIMENSIONS for Type 929
are the same as those for Type 5581
SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube ‘having S-4 Response
is shown at the beginning of this Section
«lIndicates a change.
AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE ANODE CHARACTERISTICS
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AUG. 4,1947 TUBE DEPARTMENT
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930
GAS PHOTOTUBE

WITH S—1| RESPONSE

DATA
General:

Spectral Response . . . . . v v v v v v v w e e e S-1
Wavelength of Maximum Response. . . . 8000 t+ 1000 Angst roms fe
Cathode:

Shape « & v v v e e e e e e e e e e . Semi-Cylindrical
Minimum PrOJected tength® . . . . . ... ... L. 13/16"
Minimum Projected Width*. . . . . . . . .. ... .. 5/8"

Direct Interelectrode Capacitance . . . + . . . . . 2.4 pufle

Maximum Overall Length. . . . . . . .. .. .... 3-1/18"

Maximum Seated Length . . . . . . . ... .. ... 2-1/2"

Seated Length to Center of Cathode. . . . . . 1-5/8" + 3/32"

Maximum Diameter. . . . . . . . . . . . ... ... 1-9/32"

Bulb., . . . . . e e e e e T—9

Mounting Position . . . . . . . L. .. L0 ..

Base. . . . . .. ... ... Intermediate~Shell Octal 5—P|n
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 3Jp
Pin 1 _ NO DIRECYIONJOF LIGHT Pi n 4 _ Anode

Connection Pin 6 ~No
Pin 2-No Connection
Connection Pin 8 - Cathode

Max imum Ratings, Absolute Values:
ANODE~SUPPLY VOLTAGE (DC or Peak AC}. 90 max., . . . volts

PEAK CATHODE CURRENT. . . . . . . .. 10 max, . . . pamp fe-
PEAK CATHODE-CURRENT DENSITY. . . . . 100 max. wamp/sq.in.
AVERAGE CATHODE CURRENT®, . . . . .. 3 max. . . . pamp fe-
AMBIENT TEMPERATURE . . . . . . . . . 100 max. . . . oC
Characteristics:
Hin. Av. Hax,
Dark Current at 90 Volts ~ - 0.1 . . uamp
Sensitivity:
At 8000 Angstroms ., . . - 0.0135 - pamp/uwatt
Luminous:
At 0 Cycles . . . . . 75 135 205 pamp/1umen |e
At 5000 Cycles . . . - 111 - pamp/lumen
At 10000 Cycles . . . - 101 ~  uamp/lumen
Gas Amplification Factor. - - 10

* on plane perpendicular to indicated direction of incident lignht,

Averaged over any interval of 30 seconds maximum, Avera?e current may
be doubled when anode-supply voltage is limited to 70 volts,

< Indicates a change,

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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930
GAS PHOTOTUBE

Minimum Circuit Values:

DC Load Resistance:
With anode-supply voltage of 7o volts or less:

above 3 pamp . . . 0.1 .« . megohm
-> For dc currents } pelow 3 wamp . . . No Minimum
With anode-supply voltage of go volts: -
above 2 pamp . . . 2.5 . . . megohms
For dc currents | pelow 2 wamp . . . 1 . . . megohm

OUTLINE DIMENSIONS for Type 930
are the same as those for Type 5581

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

an
FREQUENCY-RESPONSE  CHARACTERISTICS
of Gas Phototubes
are shown at the beginning of this Section

-»Indicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA
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93I-A
MULTIPLIER PHOTOTUBE

9-STAGE TYPE with S-4 RESPONSE
DATA

General:
Spectral RESPONSE. « v v v v « « v v v v v v e e e e S-4
Wavelength of Maximum Response . . . . 4000 * 500 angstroms
Cathode:

Minimum Projected Length®, . . . . . . . . . . .. 15/16"

Minimum Projected Width* . . . . . . . .. .. .. 5/16"
Direct [nterelectrode Capacitances:

Anode to Dynode No.9 . . . . e e e e e e 4 uuf

Anode to All Other L\ectrodes .......... 6.5 uuf
Maximum Overall Length . . . . . . .. e e . e . 311716
Maximum Seated Length. . . . . . . « « . . . e 3-1/8"

Length, Base Seat to Center of
Useful Cathode Area . . . . . 1-15/16" + 3/32"

Maximum Diameter . . . . . . . . « o . . ... 1-5/16"
Bulb v v v e e e e e e e e e e e e e e e e e e e e -9
Mounting Position. . « v v v v v v v v e . e e . Any
Base . v . v oo a e Small-Shell Submagnal 11-Pin,
Non-Hygroscopic
Basing Designation for BOTTOM VIEW . . . . . . . « « . 11K
Pin 1~ Dynode No.1 &) O¥g Pin 7-Dynode No.7
Pin 2-Dynode No.2 &) & Pin 8- Dynode No.8
Pin 3- Dynode No.3 © ©) Pin 9 - Dynode No.9
Pin 4 ~ Dynode No.4 Pin 10 - Anode
Pin 5-Dynode No.5 @ (9 Pin 11- Cathode
Pin 6- Dynode No.6 00

DIRECTION OF LIGHT

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC)P. . . 1250 max. volts

SUPPLY VOLTAGE BETWEEN DYNODE No.9
and ANODE {DC or Peak AC). . . 250 max. volts

PEAK ANODE CURRENT « . v v & & v v v o W & 10 max. ma
AVERAGE ANODE CURRENT® . . . . . . .. .. 1 max, ma
AMBIENT TEMPERATURE . . . . o v« v v v & 75 max. oc
Characteristics:
With 100 volts per dynode stage and
100 volts between dynode No.g and anode
Min.  _Av.  Max.
DC Anode Dark Current#® - - 0.1 pamp
* 0on plane perpendicutar to indicated direction of incident light.
0 referred to cathode.
O Average over any interval of 30 seconds maximum.
# At 250C, Dpark current due to thermionic emission and ion feedback may
be reduced by the use of refrigerants.
® For maximum signal-to-noise ratio, operation below 1000 volts is rec—
ommended.
«— Indicates a change.
SEPT. 1, 1950 TUBE DEPARTMENT DATA
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93I1-A
MULTIPLIER PHOTOTUBE

Min. Av, Max,
Sensitivity: - - -
At 4000 angstroms, . . . - 18600 - pamp/ uwatt
Luminous:
Cathode$ . . . . . . . - 20 - wnamp/ Tumen
Anode: 4
At Qeps . . . . . . 4.5 20 300 amp/ lumen
At 200 Mc. . . . . . - 19 - amp/ 1umen
Current Amplification® . . - 1x106 -
Equivalent Noise Input%, . - 7x10-12 - 1 umen

Characteristics:

With 75 volts per dynode stage
and 50 volts between dynode No.g and anode

Sensitivity: Av.
At 4000 angstroms. . . . . . . 2800 pamp/uwatt
Luminous:
Cathode§ [ 20 pamp/ Tumen
Anode*, 0 cps. [ 3 amp/ 1 umen

Current Amp]ificationl v« . . . 150000

§

For conditions the same as shown under Anode Luminous Sensitivity except
that the value ofllght flux is0.01 Tumen and that 100 volts are applied
between cathode and all other electrodes connected together as anode.

Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY AND
SENSITIVITY MEASUREMENTS* at the front of this Section.

Ratio of anode sensitivity to cathode sensitivity.

Deflned as the value where the rms output current is equal to the rms
noise current determined under the following conditions: 100 volts per
stage, 250C tube temperature, ac—-amplifier bandwidth of 1 cycle per
second, tungsten 1ight source at 28700K interruptied at a low audic
frequency toproduce incident radiation pulses alternating between zero
and the value stated. The *on® period of thepulse isegual to the *off*
period. The output current is measured through a filter which passes
only the fundamental frequency of the pulses.

SPECTRAL-SENSITIVITY CHARACTERISTIC
- of Phototube having S-4 Response
is shown at the front of this Section

OPERATING NOTES

The operating stability of the 931-A is dependent on the
magnitude of the anode current and its duration. When the
931-A isoperated at high values of anode current, a drop
in sensitivity (sometimes calied 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 931-Ausually recovers a
substantial percentage of such loss in sensitivity.

{continued on next page)

- indicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT DATA
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93I1-A
MULTIPLIER PHOTOTUBE

The use of an average anode current well beiow the maximum
rated value of 1.0 milliampere isrecommended when stability
of operation is important. When maximum stability is re—
quired, the anode current should not exceed 250 microamperes.

~ 13 MAX, |o—
T9 BULB~__| 546 MIN.
CATHODE —_|
1546’ MIN. aly
MAX.
B O N
15 1 a3l
SMAé.L-SHELL ' e A;ﬁ
SUBMAGNAL 3, ¢| MAX.
11-PIN BASE 932

— 1 Y MAX, e

DIRECTION PIN N2 |

OF LIGHT
CATHODE

BOTTOM VIEW

¢ OF BULB WiLL NOT DEVIATE MORE THAN 2° IN
ANY DIRECTION FROM THE PERPENDICULAR ERECTED
AT CENTER OF BOTTOM OF BASE.

92CM-8264R2

SEPT. 1, 1950 TUSE DEPARTMENT CE-6264R2

RADIO CORPORATION OF AMERICA, RARRISOM, NEW JERSEY
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93I-A
AVERAGE CHARACTERISTICS
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931-A
EQUIVALENT-NOISE-INPUT CHARACTERISTIC

r T 1 rrr 1T ]
— T

100 VOLTS PER STAGE

BANDWIDTH : | CPS

LIGHT SOURCE: TUNGSTEN, AT 2870°K
INTERRUPTED AT 90 CPS TO PRODUCE PULSES
ALTERNATING BETWEEN ZERO AND FLUX VALUE
SHOWN FOR ANY GIVEN TUBE TEMPERATURE,
“ONY PERIOD OF PULSE EQUAL TO OFF” PERIOD; ||
RMS SIGNAL CURRENT = RMS NOISE CURRENT.

T T

3
[}
EQUIVALENT NOISE INPUT -LUMENS

D
N
o

10714

-160 -120 -80 ~40 [o] +40
TUBE TEMPERATURE ~DEGREES CENTIGRADE
JUNE 28, 1950 TUBE DEPARTMENT 92CM-7505
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934
VACUUM PHOTOTUBE

WITH S-4 RESPONSE

DATA

General:
Spectral Response . .« « ¢« « v v o s e v a e e s e e s s S-4
Wavelength of Maximum Response. . . . . 4000 t 500 angstroms
Cathode:

Shape o« v & & ¢ o s 4 e 4 e e e e e Semi-Cyltindrical

Minimum Projected Length® . . . . . . . . . . . .. 11/16"

Minimum Projected Width*. . . . . . . . . . . . .. 7/16"
Direct Interelectrode Capacitance . . . . . « « . . 1.5 puf
Maximum Overall length. . . . « « « o v v ¢+ .. 2-13/32"
Maximum Seated Length . . . ¢ « v ¢ v v v o v ... 1-15/16"
Seated Length to Center of Cathode. . . . . . 1-1/4"  3/32"
Maximum Diameter. . o « & o ¢ o o o v 4 s e e 0w . 0.669"
BulbDe « v v v v e e s h e e n e e e e e e e e e s T-5-1/4
Mounting Position « « . v « ¢« & o v s e v o w0 e Any
BaS€. « « « o« & s 4 s n e e v e Small-Shell Peewee 3—P|n

Basing Designation for BOTTOM VIEW. . . . . . - . « 2F

DIRECTION
OF LIGHT
Pin 1-No Pin 2 - Anode
Connection Pin 3 - Cathode

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

PEAK CATHODE CURRENT. . . « « « « & 12 max. . pamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. pamp/sq in.
AVERAGE CATHODE CURRENT®. . . . . . 4 max. . . . pamp
AMBIENT TEMPERATURE . . . . . . . . 75 max. . . . oC
Characteristics:
Hin. Av. Nax.

DC Dark Current®. . . . . .. - - 0.005 . . uamp
Sensitivity:

At 4000 angstroms . . . . . - 0.028 - uamp/uwatt

Luminous. + « v v o« o o . 15 30 70 pamp/ lumen

* on plane perpendicular to indicated direction of incident 1ight.
® Averaged over any interval of 30 seconds maximum.
O At 25°C and 250 volts.

OUTLINE DIMENSIONS for Type 934
are the same as those for Type 927

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S -4 Response
is shown at the front of this Section

< Indicates a change.

I

- SEPT. 1, 1950 TUBE DEPARTMENT : DATA
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935
VACUUM PHOTOTUBE

WITH S-5 RESPONSE

DATA
General:
Spectral Response « + v v v v v i v 4 e e e e e e e e e $-5
Wavelength of Maximum Response. . . . . 3400 t 500 Angstroms
Cathode:
Shape « v v v v v s e e e e e e e e Semi~Cylindrical
Minimum Projected Length® . . . . . . . . .. .. 1-5/16"
Minimum Projected Width*. . . . . . . . . ... ... 5/8"
Direct Interelectrode Capacitance . . . . . . . .. 0.6 puf
Overall length, . . . v v v v v v v v 0 v v 4-1/8" + 1/8"
Seated length . . . . . . . . . . . o .. 3-9/16™" + 1/8"
Seated Length to Center of Cathode . . . . . .. 2" + 1/18"
Maximum Diameter. « . v v v v v v @ 0 v v e e e e e 1-9/32"
Bulb. v+ v v v v v a oo e e e e e e e e e T-9
Mounting Position . . . . . . . v v v v o0 d e e e Any
Cap o v v v s e e e e e e e e e e Skirted Miniature,
Base. « v v v v v v e 0w e Intermediate-Shell Octal 5-Pin
BOTTOM VIEW
DIRECTION OF
Pin 1-No . INCI DENT *mem» Pin 6 -No ‘
Connection @) o Connection
Pin 2-No (&) Pin 8 -Cathode
Connection
Pin 4 -No ©, Cap - Anode
Connection
OMO),

Maximum Ratings, Absoiute Values:
ANODE~SUPPLY VOLTAGE {DC or Peak AC) 250 max. . . . volts

PEAK CATHODE CURRENT. . . . . . . . 30 max. . . . uamp
PEAK CATHODE-CURRENT DENSITY. . . . 100 max. wamp/sq.in.
AVERAGE CATHODE CURRENTO. . . . . . 10 max. . . . pamp|
AMBIENT TEMPERATURE . . . . . . . . 75 max. . . . °g

Characteristics:
Hin. Av. Nax.

Dark Current at 250 Volts . . - - 0.0005 . . pamp
Sensitivity:
At 3400 Angstroms . . . . . - 0.032 - pamp/ uwat t|
Luminous™ . . .. ... .. 18 35 70  uamp/1umeny

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

Measured under conditions specifiedon sheet *"PHOTOTUBE SENSITIVITV AND
SENSITIVITY MEASUREMENTS® at the front of this Section

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S$-5 Response
is shown at the beginning of this Section

< tndicates a change.

<

JULY 3, 1950 TUBE DEPARTMENT DATA
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935
VACUUM PHOTOTUBE
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5581
GAS PHOTOTUBE

BLUE~SENSITIVE

[Minimum Circuit Values:
[DC Load Resistance:
With anode-supply voltage of 80 volts or less

For dc currents below 3 wamp . . .  No Minimum

With anode-supply voltage of 100 volts
For dc currents{ above 1 pamp . . .

2
below 1 pamp . . . 0.
* 0, .

See next page.

above 3pamp . . . 0.1 ... megohm

.5 . . . megohms
1 .« megohm

DATA
Beneral:
Spectral Response. « v v v o o o & 4 o 0 0w e s e e e S-4
Wavelength of Maximum Response . . . . . 4000 + 500 Angstroms
Cathode: \‘
Shape. « v v v v 0 0 4 e e e e e e e e Semi-Cylindrical 4
Minimum Projected Length®, . . . . . . . .. . ... 13/16" ‘
Minimum Projected Width* . . . . . .. . .. .. .. 5/8"
Direct Interelectrode Capacitance. . . . . . . . . 2.6 puf
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 . . . . . . . . . . . ... 0. 1-5/16"
< T—9
Mounting Position . . . . . . . ... ... ...
Base . . . . . . . ... ‘. . Intermediate-Shell Octal 5-—P|n
BOTTOM VIEW
DIRECTION OF LIGHT
@ +
Pin 1 ~No Connection () Pin 6-No Connection
Pin 2-No Connection Pin 8- Cathode
Pin 4 — Anode @
Or40)
Max Imum.Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 100 max. volts ~‘
PEAK CATHODE CURRENT . . . 10 max. . uamp !
PEAK CATHODE-CURRENT DENSITY . . . . 100 max. uamp/sq in.
AVERAGE CATHODE CURRENT® . . . . . . 3 max. . . pamp
AMBIENT TEMPERATURE. . . . . . . . . 7Smax. . .. ©°C :
Characteristics: Hin, Av. . Nax. . ;
Dark Current at 90 Volts . . . - -~  0.050 . . pamp
Sensitivity:
At 4000 Angstroms, . . . . . - 0.125 ~  uamp/uwatt
Luminous:
At O Cycles. . . . .. .. 75 135 205 uamp/lumen
At 5000 Cycles . . . . .. - 124 - wamp/lumen
At 10000 Cycles. . . . . . - 108 ~  uamp/lumen
Gas Amplification Factor . . . - - 5.5

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

Y
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5581
GAS PHOTOTUBE

* 0On plane perpendicular to indicated direction of incident light.

O averaged over any interval of 30 seconds maximum., Average current
may be doubled when anode-supply voltage is limited to 80 voits

SPECTRAL~SENSITIVITY CHARACTERISTIC
and
FREQUENCY-RESPONSE CHARACTERISTIC

of Gas Phototube having S-4 Response
are shown at beginning of this Section

T9 BULB

CATHODE "MIN-
N

I

"

1y gmin, |- —1 2,

| 1 MAX.

L

. |5/a" L
INTERMEDIATE - c3.2 | 2Ye
SHELL OCTAL ~] 32 | MmAX.

5-PIN BASE,
ARRANGEMENT B

BOTTOM VIEW

92CM-86I137R2

APRIL 15, 1947 TUBE DEPARTMENT CE-6137R2
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5581
AVERAGE ANODE CHARACTERISTICS
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5582
GAS PHOTOTUBE

CARTRIDGE TYPE WITH S$-4 RESPONSE

DATA
General !
Spectral ReSponsSe. . . v v v v v e v v e e e e e S-4

Wavelength of Maximum Response . . . . 4000 + 500 Angstroms
Cathode:

Shape., v & v v v v v e e e e e e e e Semi~Cylindrical

Minimum Projected Length®. . . . . . . . ... ... 5/8"

Minimum Projected Width* . . . . . . ... ... .. /2"
Direct Interelectrode Capacitance. . . . . . . . . . 1.0 puf
Overall Length . . . .« . . . . .. .. 1-21/32" + 1/16"
Length, Cathode Center to plane A-A'(seeoutiine) 11/16" + 1/16"
Maximum Diameter . . . . « . v v v v o b v e 00w 0.890"
Mounting Position. « . « « v v v v v 0w s e e Any
Terminal Caps. « v + ¢ « « v 40 o e e e e See Outline

BOTTOM VIEW
RECESSED)
Recessed } Anode Protruding } Cathode
Terminal Terminal
PROTRUDING

DIRECTION OF LIGHT:
INTO CONCAVE SIDE
OF CATHODE

Maximum Ratings, Absolute Values:
ANODE—SUPPLY VOLTAGE (DC or Peak AC) 100 max. . . volts

PEAK CATHODE CURRENT . . . . . . . . 10 max. . . pamp
PEAK CATHODE-CURRENT DENSITY . . . . 100 max. pamp/sq.in.
AVERAGE CATHODE CURRENT® . . . . . . 2 max, .. pamp:
AMBIENT TEMPERATURE. . . . . . . . . 75 max. ..o a0
Characteristics:
Nin, Av.,  Nax,
Dark Current at 90 Volts . . - ~ 0.0%0 ., . uamp
Sensitivity:
At 4000 Angstroms. . . . . - 0.11 - uamp/uwatt
Luminous: 4 «
At 0 Cycles. . . . ... 80 120 175 pamp/iumen
At 5000 Cycles . . . . . - 110 - uamp/ lumen
At 10000 Cycles. . . . . - 96 - pamp/ jumen
Gas Amplification Factor . . - - 5.5 |

Minimum Circuit Values:
OC lLoad Resistance:
With anode-supply voltage of 80 volts or less
above 3upamp . . . 0.1 . . .. megohm
below 3 wamp . . . No Minimum
With anode-supply voltage of 100 volts
above 1 wamp . ., « 2.5 , . . . megohms
below 1 pamp . . - 0.1 , ., . . megohm

For dc currents

For dc currents

'.o,‘: See next page. < Indicates a change.

JUNE 15, 1948 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5582
GAS PHOTOTUBE

% 0n plane perpendicular to indicated direction of incident light,
Averaged over any interval of 30 seconds maximum. Average current
may be doubled when anode-supply voltage is limited to 80 volts,

A Measured under conditions specified on sheet "PHOTOTUSBE SENSITIVITY
and SENSITIVITY MEASUREMENTS* at the front of this Section.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-4 Response
and
FREQUENCY-RESPONSE CHARACTERISTICS
of Gas Phototubes
are shown at the front of this Section

»
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AVERAGE ANODE CHARACTERISTICS
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5583

GAS PHOTOTUBE

WITH S—4 RESPONSE

DATA
General :

Spectral Response. . .
Wavelength of Maximum Response .
Cathode:

4000 + 500 angstroms

LS

Shape. « v v « s s & v 4 e e e e e e Semi-Cylindrical
Minimum Projected Length*, . . . . . . . . . . .. 11/16"
Minimum Projected Width* . . . . . . . . .. ... 718"
Direct Interelectrode Capamtance ......... W 2.0 puf
Maximum Overall Length . . . . . . . . ¢« v v . . . 2-13/32"
Maximum Seated Length. . . . . . . . . . . . . .. 1-15/716"
Seated Length to Center of Cathode e e 1-1/4" ¢ 3/32"
Maximum Diameter « . + « & & ¢« ¢ o v 4 o o 0 o v u s 0.669"
Bulb . . . ... e e e e e e e e e T-5-1/4
Mounting Posutton ..... C e e e e e e e e e e e Any
Base . v v v 4 4 i e e e e . Smali-Shell Peewee 3-Pin
Basing Designation for BOTTOM VIEW ......... 2F]
DIRECTION OF LIGHT
Pin 1-No Pin 2-Anode
Connection Pin 3- Cathode
® ©,
Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 100 max. . . volts
PEAK CATHODE CURRENT . . . . . . . . 10 max. . . uamp
PEAK CATHODE-CURRENT DENSITY , . . . 100 max. uamp/sq.in.
AVERAGE CATHODE CURRENTO . , . . . . 2 max. . . uamp
AMBIENT TEMPERATURE. . . . . . . . . 75 max. . .. OC
Characteristics:
Nin, Av. Max,
Dark Current at 90 Volts . . - - 0.050 pamp
Sensitivity:
At 4000 angstroms., . . . . - 0.125 ~  Mamp/mwatt
Luminous:a
AtOcps . « . . . e 75 135 205 pamp/lumen
At 5000 cps. . . . . . . - 124 - pamp/lumen
At 10000 cps + . . . . . - 108 -~ pamp/lumen
Gas Amplification Factor . . - - 5.5
Minimum Circuit Values:
DC Load Resistance:
With anode-supply voltage of 8o volts or less
For d s above 3 wamp . . . 0.1 . ... megohm
or dc currenis 9 pelow 3 pamp . . . No Minimum
With anode-supply voltage of 100 volts
above 1 pamp . . . 2.5 . . . . megohms
For dc currents { below 1 pamp . . . 0.1 , .. . megohm
* O, A see next page. < Indicates a thange.
MAY 1, 1951 TURE DEPARTMENT DATA
RADIO OF AMERICA, NEW JERSEY




5583
GAS PHOTOTUBE

* On plane perpendicular to indicated direction of incident light.
Averaged over any interval of 30 seconds maximum. Average current
may be doubled when anode-supply voltage is limited to 80 volts.

4 Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY ARD
SENSITIVITY MEASUREMENTS™ at front of this Section.

SPECTRAL-SENSITIVITY CHARACTERISTIC
and
FREQUENCY—RESPONSE. CHARACTERISTIC

of Gas Phototube having S-4 Response
are shown at front of this Section

AVERAGE ANODE CHARACTERISTICS
of Type 5583 are the same
as those shown under Type 5581

— 669" MAX.

— f—-%"wn.

CATHODE
N

f
1, # 15, »
/16 MIN. oA t /|6
bt i

-1
1
kS
>
x

T 5l BULB 3. 213,
32
2 MAX.

SMALL -SHELL
2
@(cnuoos
3

3-PIN BASE
|

BOTTOM VIEW

92CM-8053R4

—> [ndicates a change.
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5584
GAS PHOTOTUBE

BLUE SENSITIVE, TWIN TYPE

General: DATA

Spectral Response., . - . v v ¢ v v v v v w e e s e e s S-4
Wavelength of Maximum Response . . . . 4000 £ 500 Angstroms
Cathode (Each):

Shape. . v v v v v o h e e e e e e Quarter-Cylindrical
Minimum Projected Length®* . . . . . . . .. .. 1-3/16"
Minimum Projected Width®* . . . . . . ... ... 1/4"
Direct Interelectrode Capacitances:
Cathode to Anode § . . . « . . o .+ « .« 1.6 . puf
Cathode to Cathode ........... 1.8 . . ouuf
© Anode to Ancde® . . . . . .. .o .. 0.44 . . puf
Maximum Overall Length . . . . « . .« .« o o o o 4 . 4"
Maximum Seated Length . . . . . . .. . . . .. 3-3/8"
Seated Length to Center of Cathode . . . . 2-1/8" + 3/32"
Maximum Diameter . . « « « &« v v 4 o« v o v s 1-3/16"
Bulb v &t v e e e e e e e e e e e e e e e e e e e T—9
Mounting Position . . . v ¢ v v v @ @ v s e w e .. s
Base . . . . . .. . e e e e Small-Shell Small 4—P|n
Basing Designation for BOTTOM VIEW . . . . . . . . . 4BG
Pin 1-Cathode, - @ € Pin 3-Anode, .
Unit No.2 Unit No.l
Pin 2 - Anode, Pin 4~ Cathode,
Unit No.2 Unit No.1
O @

DIRECTION OF LIGHT

Maximum RatlIngs, Absolute Values (Each Unit):
ANODE-SUPPLY VOLTAGE (DC ‘or Peak AC) 100 max. . . volts

PEAK CATHODE CURRENT . . . . . 10 max. . . . pamp
PEAK CATHODE-CURRENT DENSITY . . . . 50 max. uamp/sq.in.
AVERAGE CATHODE CURRENT® . . . . . . 2 max. . . wamp
AMBIENT TEMPERATURE . . . . . . . . 75 max. ... OC

Characteristics (Each Unit):
Nin, Av, HMax,

Dark Current at 90 Volts . . - - 0.050 ... npamp
Sensitivity:
At 4000 Angstroms. . . . . ~ 011 - pamp/uwatt
Luminous: S
At 0 Cycles. + v v v & 80 120 175 pamp/lumen
At 5000 Cycles . . . . . - 110 ~  pamp/ lumen
At 10000 Cycles. . . . . - 96 ~  pamp/lumen
Gas Amplification Factor . . - - 5.5

Minimum Circuit Values (Each Unit):

DC Load Resistance:
With anode-supply voltage of 8o volts or less
above 3 pamp . . . 0.1 , .. . megohm
For dc currents ¢ pejow 3 pamp . . . No Minimum

e

., O: see next page.
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5584
GAS PHOTOTUBE

With anode-supply voltage of 100 volts
For d ¢ above 1 pamp « . . 2.5 . . . . . megohms
or dc currents ¢ polow L pamp . . . 0.1 . . . . . megohm

*:on plane, perpendicular to indicated direction of incident light.
& Each unit, with other unit grounded.

B snodes grounded.

® cathodes grounded.

© averaged over any interval of 30 seconds maximum. Avera?e current may
be doubled when anode-supply voltage is limited to 80 volts.

SPECTRAL-SENS!ITIVITY CHARACTERISTIC

and
FREQUENCY-RESPONSE CHARACTERISTIC
of Gas Phototube having S-4 Response
are shown at beginning of this Section

AVERAGE ANODE CHARACTERISTICS
of Type 5584 are the same
as those shown under Type 5582

— 3/ISMAX' lo—
L Va4 MIN,
CATHODES /',__- _
B
) ! 3 "
To BULB—~{ | | 1 %g MIN.
H
v ; "
|/a MAX.\ Ladbtod 33/5 MAX.,
” "
2lp 4 MAX,
SMALL-SHELL +3 0
SMALL 4-PIN 732
BASE l
M
J 1 3¢ MAXfe—

BOTTOM VIEW
92CM=456I1R3
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5652
VACUUM PHOTOTUBE

COMPOSITE ANODE-CATHODE TYPE WiTH S—-4 RESPONSE

@

Ve

DATA
General:

Spectral Response. . . + . .+ o« . . e e e e e .. S-4
Wavelength of Maximum Response . . . . 4000 1 500 Angstroms
Cathode:

SHAPE. « « & o ¢ & e e m e e s e e e e e s . . . Flat
Minimum Projected Length®*. . . . o . v ¢ v o v o 174"
Minimum Projected Width® . . . « ¢ v v o v 0 o . & 19/32"
Direct Interelectrode Capacitance (C1)&. . . . . . . 1 uuf
Balancing Capacitance (C2)%. . « v o v v v v o v s 1 puf

Capacitance Difference Between
Ciand Cp . . . . Not more than 0.3 uuf

Maximum Overall Length . . . ¢« < v & v ¢ o o« .. 2-7/8"
Maximum Seated Length. o « ¢ v o v o & 0 o 07 2-5/18"
Seated Length to Center of Cathode . . . . . 1-5/8" ¢ 3/32"
Maximum Diameter . « « « o o« o « o o & o e e .. 1-9/32"
Bulb . o v v v . e v e e e e e T
Mounting Position. . « « + « & e e e v s e e s e e« Any
Base « o ¢ « v e 0 s e e e n e a s Intermediate-Shell Octal
5-Pin, Nor-hygroscopic
Basing Designation for BOTTOM VIEW . . . . .« « « « - 2AB
Pin 1: No . m“:w&o‘ went Pin 6: No )
Connection Connection
Pin 2: Balancing (6) Pin 8: Anode or

Capacitance Cathode
Pin 4: Cathcde or @)
Anode

OMO

Max imum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DCor Peak AC). 250 max. . . . volts
PEAK CATHODE CURRENT (For

either electrode} . . . 12 max. . . . pamp
PEAK CATHODE~CURRENT DENSITY . . . . 100 max. wuamp/sq.in.
AVERAGE CATHODE CURRENT {(For

either electrode)® . . 4 max. . . . pamp
AMBIENT TEMPERATURE. . « + & « « & 75 max. . . - oc

Characteristics:
Nin. Av, Nax.

Dark Current at 250 Volts. - - 0.01 .. pamp
Sensitivity:
At 4000 Angstroms. . . . - 0.042 - pamp/ uwatt
Luminous « « « o « o o » 30 45 70 wamp/)umen
: On plane perpendicuiar to indicated direction of incident light.
Measured between base pins 4 and 8.
g Measured between base pins 2 ard 4.

averaged over any interval of 30 seconds maximum.
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5652
VACUUM PHOTOTUBE

SPECTRAL SENSITIVITY CHARACTERISTIC
of Phototube having S-4 Response
is shown at the beginning of this Section

The curve shown under Type 929
is also applicable tothe 5652

TYPICAL CIRCUIT

TO
AMPL |~
FIER

AC LOAD
INPUT

—0
—

92CS-6894

3~
— | HgMAX. fer

§
14" MIN~|— N LN
— L Min.

; - T
1955 MIN. | - - 2%,
& AN S S S MAX.

Te 8uLe ] i g

% 3/3é’ 27
l MAX.,

INTERMEDIATE-
SHELL OCTAL
5-PIN BASE

"
1 U35 MAX, b

ANQDE OR
CATHODE

CATHODE OR
ANODE

BOTTOM_VIEW
92CS-6869
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5652
AVERAGE OPERATION CHARACTERISTICS

WITH AC VOLTAGE APPLIED BETWEEN THE TWO ELECTRODES
TT T T T T T T T T I rrT Yy T rTrrTrrrrTrTrrirrrrrryrrrerr
[ILLUMINATION: 2870°K TUNGSTEN
I LOAD RESISTANCETZERO
[ DASHED CURVE @ STATIC CHARACTERISTIC FOR ONE
ELECTRODE WITH O.1 LUMEN
'DASHED CURVE @ STATIC CHARACTERISTIC FOR OTHER
ELECTRODE WITH O LUMEN
-CURVE © OPERATION CURVE OBTAINED FROM STATIC
CURVES A&B; OTHER OPERATION CURVES 1]
- OBTAINED SIMILARLY T peet
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5653
VACUUM PHOTOTUBE

WITH S-4 RESPONSE
DATA

t

General :

Spectral Response. « v v v v v vt v v e e e e e e e . S-4
Wavelength of Maximum Response . . . . 4000 t 500 Angstroms
[Cathode:

Shape. v v v v v v e e e e e e e e e e Semi-Cylindrical
Minimum Projected length*. . . . . . . .. ... . 13/16"
Minimum Projected Width* . . . . . . . . . .. ... 5/8"
Direct Interelectrode Capacitance. . . . . . . . . 2.6 puf
Maximum Overall Length . . . . . . . . . . . ., . 3-1/16"
Maximum Seated Length. . . . . . . .. e 2-1/2"
Seated Length to Center of Cathode . . . . . 1—5/8" + 3/32"
Maximum Diameter . . . . . o & v ¢« o v 0 v .. .. 1-9/32"
Bulb . . . . .. . ... e e e e e e e e e e e .. —9
Mounting Position. « « . « v v v v v v o v n e e .
Base « v 4 v 4 e v v e e v Intermediate-Shell Octal 5—P|n
Basing Designation for BOTTOM VIEW . . . .+« « « « . . . 34
DIRECTION OF LIGHT
Pin 1-No @} Pin 4 - Anode
Connection Pin 6 - No
Pin 2-No (® Connection
Connection Pin 8 ~Cathode
OMO,

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

PEAK CATHODE CURRENT . . . . . . . . 20 max. uamp
PEAK CATHODE-CURRENT DENSITY . . . .- 100 max. pamp/sq in.
AVERAGE CATHODE CURRENT® . . . . . . 5 max. . . . uamp
AMBIENT TEMPERATURE. . . . . . . . . 75 max. . . . oC
Characteristics:
Nin, Av. Max.

Dark Current at 250 Volts - - 0.25 . . puamp
Sensitivity:

At 4000 Angstroms. . . . - 0.042 - pamp/ uwatt

Luminous . « . . . . . . 20 45 100  pamp/lumen

* on plane perpendicutar to indicated direction of incident 1ight.
o Averaged over any interval of 30 seconds maximum.

OQUTLINE DIMENSIONS for Type 5653
are the same as those for Type 5581

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-4 Response
is shown at beginning of this Section

AVERAGE ANODE CHARACTERISTICS
of Type 5653 are the same
as those shown under Type 929
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5819
MULTIPLIER PHOTOTUBE

10~-STAGE, HEAD-ON TYPE W!TH
|=172" SEMI-TRANSPARENT CATHODE AND S—-4 RESPONSE

DATA
General:

Spectral Response « « o « « & ¢ o e e e e s . S-4
Wavelength of Maximum Response . . . . . 40001500 angstroms
Cathode, Semi-Transparent:

Shane w v o« o v 0 0 e e e e e v s s e s w e« Circutar

Window:
Area . . . C e e e e e e e e 1.8 sa. in.
Minimum dlameter s i s e e e e e e 1.5 in.
Index of refraction . . . . . . . ... 1,51

Direct Interelectrode Capacitances (Approx):
Anode to dynode No.10 & & v o & ¢« & « & . 4.2 upf
Anode to all other electrodes . . . . . . 6.5 it

e e e 0. . 5-5/8"£3/16"
e e e e o A-7/8"£3/16"

Overall Length . . . v v o o o
Seated Length ¢« v v & v v &« + &
Maximum Diameter . « « ¢ &« o o @ e e e e . 2-1/4"
Mounting Position & « « o « & o & ...........Any
BUTD v 4 e e e e e e e e e e e e e e e e 116
Base . « . . » Medium-Shell Diheptal 14-Pin, Non-hygroscopic

{JETEC No.B14-38)

BOTTOM VIEW

Pin 9-Dynode No.9
Pin 10~ Dynode No.10

Pin 1-Dynode No.l
Pin 2 —Dynode No.2

Pin 3 -Dynode No.? Pin 11 - Anode

Pin 4 -~ Dynode No.4 Pin 12 - No

Pin 5 -Dynode No.5 Connection
Pin 6 - Dynode No.6 Pin 13 - Internal Con.
Pin 7 -Dynode No.7 N Do Not Use
Pin 8—Dynode No.B iNtoENd oF Boes  Pin 14 — Cathode

Maximum Ratings, 4bsolute Values!

ANODE-SUPPLY VOLTAGE (DC or Peak AC)@ . , . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10
AND ANODE (DC or Peak AC) . . . 150 max. volts
SUPPLY VOLTAGE BETWEEN CATHODE
AND DYNODE No.l1 (DC or Peak AC) 300 max. volts
ANODE CURRENT:
Peak..................7.5max. ma
Average®. . e e v e e s e e s 0.75 max. ma
AMBIENT TEMPERATURE e e e e e e e e e e s 75 max. oc

O Referred to cathode.

© pveraged over any interval of 30 seconds max imum,

<« tndicates a change

“«
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MULTIPLIER PHOTOTUBE

->|Characteristics Range Values for Equipment Design:

Under conditions with 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
/12 of E between dynode No. |0 and anode.

Nin. Nedian Nax,
With E = 1000 volts (except as noted)
Sensitivity:
Radiant, at 4000
angstroms - 23200 - upamp/uwatt
Luminous:é
At Ocps « oo .. 10 25 - amp/ lumen
At 100Mc o v 0 o« v o - 22 - amp/ 1 umen
Cathode radiant, at
4000 angstroms - 0.0484 ~  pamp/uwatt

Cathode luminous:
With tungsten

Tight source* 40 50 ~  pamp/lumen)

With blue light

: source®d 0.04

- - uamp
Current Amplification . . =~ 500000 -
Equivalent’ Anode-Dark-

Current Input®® -  8.5x10710 2x 1079 Tumen
Equivalent Noise fnput* . =~ 2x10” - Tumen
With E= 750 volts (except a3 noted}

Sensitivity:
Radiant, at 4000
angstroms - 2320 ~  pamp/uwati

Luminous:é
At Ocps v e v s v o - 2.5 - amp/ 1 umeny
Cathode radiant at
4000 angstroms
Cathode luminous:
With tungsten

0.0464 ~  pamp/uwatt]

Tight sourced 40 50 - pamp/lumen
With blue light
source®y 0.04 - uamp

Current Amplification . . - 50000 -

B For conditions where the 1ight source is a_tungsten-filament lamp oper—
ated at a color temperature of 28700k. A light input of 10 microlumeng
is used. The load resistor has a value of 0.01 megohm.

For conditions the same as shown under (‘) except that the value of
Tight flux is 0.01 lumen and that 150 volts are applied between cathode|
and all other electrodes connected together as anode.

b Under the following conditions:; Light incident on the cathode is trans—
mitted throufh a blue filter {Corning, Glass Code No.5113 polished to
1/2 stock thickness) from a tungsten—filament lamp operated at a color
temperature of 28700k, The value of light flux on the filter is 0.01
Tumen. The load resistor has a value of 0,01 megohm, and 150 volts are
applied between cathode and all other electrodes connected together as

anode.
$.9.9,4: See next page > indicates a chang
MAY 3, 1954 TUBE DIVISION DATA 1
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MULTIPLIER PHOTOTUBE

@ For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC
TERISTIC OF 28700k LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT
Fl;ODth.BTOOKtSOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front
o is section.

I Measured at a tube temperature of 259C and with the supply voltage {f)
adjusted to give luminous sensitivity of 20 amperes per lumen. ©ark
current caused by thermionic emission and ion feedback may be reduced
by the use of a refrigerant.

® For maximum signal-to-noise ratio, operation below 1000 volts is
recommended.

ynder the following conditions: Supply valtage (E) is 1000 volts, 26°C
tube temperature, ac—amplifier bandwidth of 1 cycle per second, tungsten
1ight source of 2870% interrupted at a low audio freguency to produce|

incident radiation pulses alternating between zero and the value stated.
The "on" period of the pulse is equal to the "off" period. The output
current is measured through a filter which passes only the fundamenta)
frequency of the pulses.

OPERATING CONSIDERATIONS

The operating stability of the 5819 is dependent on the
magnitude of the anode current and its duration. When
the 5819 is operated at high values of anode current, a
drop in sensitivity (sometimes called fatigue) may be
expected. The extent of the drop beiow the tabulated
sensitivity values depends onthe severity of the operating
conditions. After a period of idleness, the 5819 usually
recovers a substantial percentage of such loss in sensi-
tivity.

The use of an average anode current we!l below the maximum
rated value of 0.75 milliampere is recommended when sta-
bility of operation is important. When maximum stabilfity
is required, the anode current should not exceed (00
microamperes.

Electrostatic and/or magnetic shield-
ing of the 5819 may be necessary.

AVERAGE ANODE CHARACTERISTICS
are the same as those shown for Type 6199

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S—4 Response
is shown at the front of this Section

MAY 3, 1954 TUBE DIVISION DATA 2
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MULTIPLIER PHOTOTUBE

"y PHOTOCATHODE
fe—2%4e—> ___ DIAMETER
145 MIN.
»
Ye L, %R
150"+ 050" —" !
R.
3" %
R. % ”
] 16 ;u
5%
"
[~ T 16 t%g
BULB
MEDIUM- SHEL.L
DIHEPTAL
14-PIN BASE

JETEC N2Bl4-38 '

"
fe—2 '/4' MA X .~

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° |N ANY DIRECTION
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF
THE BASE.

92CM~ 7232R3
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SUPPLY VOLTS (E)

5819
AVERAGE CHARACTERISTICS
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TYPICAL ANODE DARK-CURRENT CHARACTERISTIC

HH T H T HHA T HH—

ANODE LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH
PROVIDES Y5 OF E BETWEEN CATHODE AND DYNODE NE I:

T Y2 OF E FOR EACH SUCCEEDING STAGE: AND )5 OF £

BETWEEN DYNODE N2I0 AND ANODE.

TUBE TEMPERATURE = 25°C

DASHED PORTION INDICATES INSTABILITY

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED
LL1 AT A COLOR TEMPERATURE OF 2870°K.

H{ TUBE TEMPERATURE=25°C
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6199
MULTIPLIER PHOTOTUBE

10~STAGE, HEAD-ON TYPE W!TH
1~ /4" SEMI-TRANSPARENT CATHODE AND S~4 RESPONSE

DATA
General:

Spectral RESPONSE & v v v 4 4 o @ v o o o o o v 0 @ a S-4
Wavelength of Maximum Response . . . . 40001+ 500 angstroms
Cathode, Semi-transparent:

SHEDE & v v v v s e e e e e e e e e e e e e Circular
Window:
Area v v v i i e e e e e e e e e . 1.2 sa. in,
Minimum Diameter . « . . . « o &« . . 1.24 in.
Minimum Diameter of Flat Surface . . . 1 in,
tndex of Refraction . . . . . « . . .. 1.51 ‘
Direct interelectrode Capacitances
(Approx.):
Anode to Dynode No.10 . « . « + ¢« « o . . 4 uuf
Anode to All Other Electrodes . . . . . . 7 et
Overall tength . . . . . . . oo ... . 4-3/8" £ 3/16"
Seated Llength « . « + v o o o o 0 oo 3-7/8" £ 3/16"
Maximum Diameter . . . « o v ¢ v o v o o o 0 . 1-9/16"
Bulb v v v e e e e e e e e e e e e e e e e . T-12
Mounting Position . . v « v v v v c 0 e e e e e e e s Any
Base . . . .. Small-Shell Duodecai 12-Pin, Non-hygroscopic
{JETEC No.B12-43)
BOTTOM VIEW
Pin 1-Dynode No.l Pin 7-0ynode No.10
Pin 2 ~Dynode No.3 Pin 8-D0ynode No.8
Pin 3 -Dynode No.5 Pin 9-Dynode No.6
Pin 4 —Dynode No.7 Pin 10 - Dynode No.4
Pin 5 ~Dynode No.9 Pin 11 - Dynode No.2
IRECTION H
Pin 6 —Anode 0,::0 ':.,,OUFFL;“G:; Pin 12 - Cathode

Max imum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC)®. . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC) . . . 150 max. volts
ANODE CURRENT:

Peak « v v v v v e e e e e e e e e e 7.5 max. ma

Average® . . . . L v L0 e e e e e 0.75 max. ma

Average for Minimum Fatigue® . . . . . . 0.1 max. ma
AMBIENT TEMPERATURE . . + v « v ¢ v v o 75 max. oC
u]

Referred to cathode,
O averaged over any interval of 30 seconds maximum.
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MULTIPLIER PHOTOTUBE

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Under conditions with supply voltage (E) across voltage
divider providing 1/6 of E between cathode and dynode
No.l; 1/12 of E for each succeeding dynode stage; and
1712 of E between dynode No.I0O and anode

With £ = 1000 volts (except as noted)

Hin. Av. Hax.
Sensitivity:
Anode, at 4000
angstroms . . . . - 22300 - uamp/uwatt
Luminous:
Anode: ¢
At Ocps . . . 10 24 - amp/ 1umen
At 100 Mc . . . - 22 - amp/ lumen
Cathode:
With Tungsten
Light Source* 20 40 - wamp/ Yumen
With Blue
Light Source®® 0.028 - - pamp

Current Amplification® - 600000 -

Equivalent Anode-Dark—

Current !nput*® . - 8x 10710 2.5 x10-9 Jumen
Equivalent Noise Input* - 4 x10- - ) Tumen
With E =750 volts (except as noted)

Min. dv. Max.
Sensitivity:
Anode, at 4000
angstroms . . . . - 2230 - pamp/uwatt
Luminous:

Anode: t

At Ocps . . . . - 2.4 - amp/ 1 umen

Cathode:
With Tungsten
Light Source* 20 40 - wuamp/ lumen
With Blue
Light Sourced® 0.028 - - Hamp;

Current Amplification® - 60000 -

t For conditions wherethe tight source is a tungsten-filament lamp oper-
ated at a color temperature of 2870°k. A lighl input of 10 microlumens|
is used, The load resistor has a value of 0.01 megohm.

% For conditions the same as shown under (f) except that the value of
light flux is 0.01 lumen and that 150 volts are applied between cathode
and all other electrodes connected together as anode.

[ under the followin? conditions; Light incident on the cathode is trans4
mitted through a blue filter (Corning, Glass code NO0.5113 polished td
1/2 stock thickness) from a tungsten—filament lamp operated at a color]
temperature of 28709k. The value of Vight flux on the filter is 0,01l
lumen. The load resistor has a value of 0.01 megohm, and 150 volis are
gﬁg;éed between cathode and all other electrodes connected together as| -

.,‘,*,‘,ﬂ: see next page.
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MULTIPLIER PHOTOTUBE

For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC-
TERISTIC OF 28700K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front
of this section.
Ratio of anode sensitivity to cathode sensitivity under conditions of
28709k tungsten light input.
Defined as the quotient of the dc anode dark current by the anode
luminous sensitivity., It is measured at a tube temperature of 259C and
with the supply voitage SE) ad justed to give an anode luminous sensi-i
tivity of 20 amperes per lumen, Dark current caused by thermionic emis—|
sion and ion feedback may be reduced by the use of a refrigerant.

Fordmgximum signal-to-noise ratio, operation below 1000 volts is recom|
mended.

»

Defined as the value where the rms output current is equal to the rms|
noise current determined under the following conditions: Sup 1y voltage|
(E) is 1000 volts, 250C tube temperature, ac-amplifier bandwidth of 1
cycle per second, tungsten Iight source of 28709« interrupted at a 1ow|
audio frequency to produce incident radiation puises alternating between
zero and the value stated. The "on" period of the pulse is equal to
the "off* period, The output current is measured through a filter
which passes only the fundamental frequency of the pulse.

OPERATING NOTES

Performance of the 6199 is affected by magnetic fields.
It will be observed with certain orientations of the
6199 that the earth's magnetic field is sufficient to
cause a noticeable decrease in the response of the tube.
Therefore, it may be desirable to provide magnetic shield—
ing for the 6199 particularly when it is to be used in a
strong magnetic field.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-4 Response
is shown at the front of this Section

NOV. 1, 1952 TUBE DEPARTMENT TENTAT[VE DATA 2
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MULTIPLIER PHOTOTUBE

"
— 1%y MAX, e
PHOTOCATHODE
DIAME TER oo =
1.240" MIN 1.000” MiIN
i ? FLAT
SEE NOTE)
~
37"
%
(3 Ti12 BULB
43 L
* e
3
43
3"
e
SMALL - SHELL
_ DUODECAL
[ 712-PIN BASE
JETEC N2 Bi2-43

NOTE: DEVIATION FROM FLATNESS WitL
NOT EXCEED 0.015" FROM PEAK TO VALLEY.
¢ OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM THE PERPENDICULAR
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

92¢s-~7770

NOV. 1, 1952 TUBE DEPARTMENT CE-7770
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AVERAGE ANODE CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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TYPICAL ANODE-DARK~CURRENT CHARACTERISTIC
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H1'42 OF E FOR EACH SUCCEEDING STAGE : AND 4o OF E ]
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TUBE TEMPERATURE = 25°C —
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MULTIPLIER PHOTOTUBE

10-STAGE, HEAD-ON TYPE WITH
1—1/2" SEMI~TRANSPARENT CATHODE AND S-10 RESPONSE

DATA

General:

Spectral RESPONSE « v v v v v v o o o v v o e e e e e S~10
Wavelength Range of Highest—

Response Region . . . 3700 to 5600 angstroms
Cathode, Semi-transparent:

Shape & v v v v e e e e e e e e e e e e e . . Circular
Window:
Y - 1.8 sq. in.
Minimum Diameter . . . . . . . . . . . 1.5 in.
Index of Refraction . . . . . . . . . . 1.51
Direct Interelectrode Capacitances:
Anode to Dynode No.10 . . . . « o « . . . 4.2 upf
Anode to All Other Electrodes . . . . . . 6.5 puf
Overall Length . . o v v v v v v v v v v o 5-5/8" +3/16"
Seated tength . . . « . v . . o o000 4-7/8" +3/16"
Maximum Diameter . . ¢ v ¢ ¢ v v v 0 0 e v e v w e s 2-1/4"
Mounting POSTLion + « v v v v v ¢ & & v v 0 0 0w 0 Any
BUlb v v v i e e e e e e e e e e e e e e e e T-186

Base . . . . . Medium-Shell Diheptal 14-Pin, Non-hygroscopic
(JETEC No.B14-38)
Basing Designation for BOTTOM VIEW. . . . . . . ... 14

Pin 1 -Dynode No.1 Pin 9——Dynode No.9
Pin 2-Dynode No.2 Pin 10 - Dynode No.10
Pin 3 -Dynode No.3 Pin 11~ Anode

Pin 4 - Dynode No.4 Pin 12-No

Pin 5-Dynode No.5 Connection
Pin 6~ Dynode No.6 Pin 13 - Internal Con.
Pin 7 -Dynode No.7 Do Not Use
Pin 8 —Dynode No.8 Pin 14 - Cathode

DIRECTION OF LIGHT:
INTO END OF BULB

Max imum Ratings, Absolute Values:

ANODE~SUPPLY VOLTAGE (DC or Peak AC)® . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10

AND ANODE (DC or Peak AC) . . . 150 max. volts
ANODE CURRENT:

Peak v v v v e e e e e e e e e e e s 7.5 max. ma
Average® . . . v o d v w e e e e e 0.75 max. ma
Average for Mmlmum Fatigue® . . . . .. 0.1 max. ma
AMBIENT TEMPERATURE + + « v v v v v o & & - 75 max. °c

O geferred to cathode.
° Averaged over any interval of 30 seconds maximum.

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
tYnder conditions with supply voltage {(E) across voltage
divider providing 1/6 of E between cathode and dynode No.|;
1712 of E for each succeeding dynode stage; and 1/12 of E
between dynode No. |10 and anode

With E = 1000 volts (except as noted)

Hin. 4v. Max.
Sensitivity:
Anode, at 5400
angstroms . . . . - 8500 - pamp/uwatt
Luminous:
Anode:* :
AtQcps . ... 10 24 - amp/ | umen,
At 100 Mec . . . . - 21 - amp/ Yumen
Cathode:
With Tungsten
Light Source® ., 20 40 - wamp/lumen

With Red-Infrared

Light Source#¢. 0.05 - - pamp
Current Amplifications. - 600000 -

Eauivalent Anode-Dark-

Current Input** - 1 x 108 2.5 x 1078 lumen
Equivalent Noise |nput## - 4 x 1011 - Tumen|
With E = 750 volts (except as noted)

Nin. Av. Hax.
Sensitivity:
Anode, at 5400
angstroms . . . . - 850 —  pamp/uwatt
Luminous:
Anode: ™
At Ocps . ... - 2.4 - amp/ lumen
Cathode:
With Tungsten . .
Light Source® . 20 40 - pamp/lumen
With Red-{nfrared
Light Source#¢. 0.05 - amp

Current Amplifications. - 60000 -

* P . . N
For condltlo{\s where the 1ight source is a tungsien—fitament lamp oper+
ated at a color temperature of 28700k. A light input of 10 microlumens
is useds The load resistor has a vaiue of 0.01 megohm,

For conditions the same as shown under (*) except that the value of
light flux is 0.01 lumen and that 150 volts are applied between cathode|
and all other electrodes connected together as anode.

under the following conditions; Light incident on the cathode is trans—
mitted through a red—infrared filter (combination of Corning, Glass
Code Nos. 3482 and 5850 filters) from a tungsten-filament lamp operated
at a color temperature of 28700k. The value of light—flux on the ERRES
ter is 0.1 lumen. The load resistor has a value of 0.01 megohm, and 150
volts are applied between caihode and all other electrodes ccnnected
together as anode. This tesi evaluates the magnitude of the infrared
response in the tail of the response characteristic and provides a
critical criterion for the response in the red band.

4.8, ##. see next page.
NOV. 1, 1952
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MULTIPLIER PHOTOTUBE

é ror Spectral Characteristic of this source, see sheet SPECTRAL CHAR—
ACTERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF
LIGHT FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED RED—!NFRARED
FILTER at front of this section,

® Ratio of anode sensitivity to cathode sensitivity under conditions of
28709k tungsten light input,

* gefined as the quotient of the dc anode dark current by the anode 1lum—
inous sensitivity, After tube has been in the dark for 30 minutes, the
equivalent dark—current input is measured at a tube temperature of 250(|
and with the supply voltage gE) adjusted to give an anode luminous
sen5|t|vuty of 20 amperes per Jumen, Dark current caused by thermionic|
emission and ion feedback may be reduced by the use of a refrigerant.

## pefined as the value where the rms output current is equal to the rms
noise current determined under the following conditions: Supply voltage
(E) is 1000 volts, 259C tube temperature, ac—amplifier bandwidth of 1
cycle per second, tungsten 1ight source of 28700k interrupted at a low|
audic frequency ‘to produce incident radiation pulses alternating be—|
tween zero and the value stated, The "on" per|od of the pulse is equal
to the "off* period. The output current is measured through a filter
which passes only the fundamental frequency of tne pulses,

OPERATING NOTES

Performance of the 6217 is affected by magnetic fields.
it will be observed with certain orientations of the 6217
that the earth's magnetic fieid is sufficient to cause a
noticeable decrease in the response of the tube. There—
fore, it may be desirable to provide magnetic shielding
for the 6217 particularly when it is to be usedin a strong
magnetic field.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-10 Response
is shown at the front of this Section

AVERAGE ANODE CHARACTERISTICS,
SENSITIVITY CHARACTERISTIC,
and
CURRENT AMPLIFICATION CHARACTERISTIC
are the same as those shown for Type 6199

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
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v PHOTOCATHODE
o2 * Ys— DIAMETER
115 MIN.
5/'7’ -
6 | k2R
150"+ 050" —" !
R.
3/;_: III 4;8”
R p
t%g "
s
5% )
[T 16 e
BULB
MEDIUM-SHELL
DIHEPTAL
14-PIN BASE

JETEC N2Bl4-38 !

=t
v

"
2 MAX—>

92CM-7232R3

Q OF BULB WiLL NOT DEVIATE MORE THAN 20
I'N ANY DIRECTION FROM THE PERPENDICULAR
ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

NOV. 1, 1952 TUBE DEPARTMENT CE-7232R3
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MULTIPLIER PHOTOTUBE

9~STAGE TYPE WITH S—4 RESPONSE
FOR HEADLIGHT-CONTROL SERVICE

DATA

eneral:

Spectral ReSponsSe « o o o o o o s o o 6 o o ¢ o ¢ o o 5S4
Wavelength of Maximum Response . . . . 4000500 angstroms
Cathode:
Minimum Projected Length* . . + . ¢ v ¢ ¢« o o« « o 15/168"
Minimum Projected Width* . .« . . . . ¢ v o o o . 5/16"
Direct |nterelectrode Capacitances:
. Anode to Dynode No.9 4 « « ¢ v 4 & . 4.2 puf
Anode to All Other Electrodes « = « » o +» 5.5 uuf

Maximum Qverall Length . . « « & & . . 3=1/8"
Maximum Seated Length . . . . . . . . 2-11418"
Length from Base Seat to Center
- of Useful Cathode Area « . « . .
Maximum Diameter .+ « o o« o « ¢« ¢ o
BUlb v v v 6 ¢ @ 0 o s o e o a0 0
Mounting Position « o + « e e e
Base . . . Small-Shell Neosubmagna]

. . 1-9/16" £3/32"
e e e e 1-5/18"
e e e s s e . T-9
s e e e e s Ay
l-P|n, Non-hygroscopic

(JETEC No.B11-104)
Basing Designation for BOTTOM VIEW . . » » + « « « . 11K

.

bas e s

pin 1: Dynode No.l & )  Pin T: Dynode Nou7
Pin 2: Dynode No.2 (2) O Pin 8: Dynode No.8
Pin 3: Dynode No.3 Pin 9: Dynode No.9
Pin 4: Dynode No.4 O, ® Pin 10: Anode

Pin 5: Dynode No.5 @ O Pin 11: Cathode

Pin 6: Dynode No.6
DIRECTION OF LIGHT

Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1250 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.9

AND ANODE (DC or Peak AC) + 4 « o « « » 250 max. volts
AVERAGE ANODE CURRENTO® . . v o 4o v o o « « 0.1 max. ma
AMBIENT TEMPERATURE & & 4 & s ¢ ¢ o o o « & 75 max. oC

o4
“F on plane perpendlcular to the indicated direction of light (see Dimen-—
sional Qutline).
-
© Averaged over any interval of 30 seconds maximum.
MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA
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Characteristics Range Values for Equipment Design:

Under conditions with supply voltage (E) across voltage
divider providing 1/10 of E between cathode and dynode
No.1; 1/100f E for each succeeding dynode stage; and 1/10
of E between dynode No.g and anode
With E= 1000 volts

Hin. Av. Kax.
Sensitivity:
Radiant, at 4000
angstroms . « + o . - 32500 - pamp/uwatt
Luminous:&
At 0cps v v v « s o s 5 35 250 amp/ 1umen
At 100Mc o . 0 o o . - 33 - amp/ 1umen
Electrode Dark Current
(At 259C):
Anode « ¢ e 0 e e s e w — - 0.1 pamp
Any other electrod PR - 0.75 ©amp

I For conditions where the light source is a tungsten—filament lamp oper-
ated at a color temperature of 28700k, A light input of 10 microlumens
is used. The ltoad resistor has a value of 0.01 megohm.

OPERATING CONSIDERATIONS

The operating stability of the 6328 is dependent on the
magnitude of the anode current and its duration. When
the 6328 is operated at high values of anode current, a
drop in sensitivity (sometimes called fatigue) may be ex-—
pected. The extent of the drop below the tabulated sensi-
tivity values depends on the severity of the operating
conditions. After a period of idleness, the 6328 usually
recovers a substantial percentage of such loss in sensi-
tivity.

The use of an average anode currentwel! below the maximum
rated value of 0.} milliampere is recommended when sta—
bility of operation is important. When maximum stability
is required, the anode current should not exceed 10
microamperes.

A recommended design of voltage-divider network for use
with the 6328 to provide stable operation and long tube
{ife is shown in the accompanying circuit. This design
provides linear operation within the range normally re-
quired for dimming. At higher light levels, the network
design limits the tube output to a safe value. The in-
dicated design values provide dimming operation for an
anode current in the range between 5 and |0 microamperes.

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA
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RECOMMENDED VOLTAGE~DIVIDER NETWORK FOR USE
WITH TYPE 6328 IN HEADLIGHT DIMMING SERVICE

+

R1 R2 R3 R4 RS

R6 R7 R8 R9 RIQ: | megohm, 1/2 watt
Ril: 2 megohms, |/2 watt
R12: 5.| megohms, |/2 watt
RI3 RI14 RIS RI6

R17 RIB RI9 R20: 8.2 megohms, /2 watt
R2l: 820,000 ohms, 1/2 watt

Devices and arrangements shown or described herein may
use patents of RCA or others. Information contained
nerein is furnished without responsibility by RCA for

its use and without prejudice to RCA*s patent rights.

R 1
10 =
DYNODE N2 9
Ro N2 8 ]
Re Rzé ouTPUT
<
Ry —0
o)
ACOR DC  Ré
POWER
SUPPLY
0 216 ANODE
TYPE
6328
1] R20 caTHODE
AA—
-1000 V 92Cs-8127

MARCH 1, 1954

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TUBE DEPARTMENT CE-8127
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MULTIPLIER PHOTOTUBE

—-1
T9 BULBK

CATHODE\
_r___

15, -
%6 MIN.

SMALL-SHELL
NEOSUBMAGNAL
I1-PIN BASE
JETEC N2 BII~104—"]

—

DIRECTION
OF LIGHT

92CS$-8028

BOTTOM VIEW

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC-
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
BOTTOM OF THE BASE.

NOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE
THROUGH PINS No. | AND No. Il AND THE PLANE OF THE
GRILL WILL NOT EXCEED 6°.

MARCH 1, 1954 TUBE DEPARTMENT CE~8028

RADIO C OF AMERICA, NEW JERSEY
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6328

AVERAGE ANODE CHARACTERISTICS

[o]0}4 00€ ooe 001 [}
£
0
: 2
my et = 90 ar
]
[
=
<
a0
3
w
a
o'l O
1 z
1 <
HTo T
T e
oy 21
W -+
o
<
T b= I L
& I N
mm V B HHHH \4|
i 1 i
mnife] T
> 1
tH 91

92CM-8029

TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

JULY 1,1953



6328

VARIATION IN SENSITIVITY OF
PHOTOCATHODE ALONG ITS LENGTH

P A e
r SPOT SIZE:| MM APPROX.

VARIATIONS CAUSED BY INTERCEPTION
OF LIGHT BY GRILL AS WELL AS
SURFACE IRREGULARITIES HAVE BEEN

BT IGNORED
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£ 80
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w 50
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o

z
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w 40

2

g
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@ 20
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DISTANCE ALONG CATHODE
FROM END OF CATHODE NEARER BASE—MILLIMETERS

MAR.18,1954 _ TUBE DEPARTMENT 92CM-7663R!
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VARIATION IN SENSITIVITY OF
PHOTOCATHODE ACROSS ITS PROJECTED
WIDTH IN PLANE OF GRILL

—
T T I T e T T T T T T T T T T T T P T T T LT
llHlilIIUIJIIHIIH;lHlll!HHHI!I\H;HHHI“
SPOT SIZE: | MM APPROX.

GRILL TOWARD OBSERVER, BASE DOWN
CATHODE WIDTH PROJECTED NORMAL
TO PLANE OF GRILL
- VARIATIONS CAUSED BY INTERCEPTION
‘ OF LIGHT BY GRILL AS WELL AS
_ SURFACE IRREGULARITIES HAVE BEEN
IGNORED
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RANGE OF LUMINOUS SENSITIVITY
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10-STAGE, HEAD-ON TYPE WITH
I-1/2" SEMITRANSPARENT CATHODE AND S—-4 RESPONSE

DATA
General:

Spectral Response . . . e e e e e s e e e s e e s . 54
Wavelength of Maximum Response PP 4000 + 500 angstroms
-iCathode, Semitransparent:
Shape « « « « o s o s s o o s s s o o o o o o s Circular
Window: .
Area v v v v v 0 e e e P I Q. in.
Minimum D|ameter T in,
Index of Refraction . o « v ¢ ¢« o« + « o 1.51
Direct Interelectrode Capacitances (Approx.):
Anode to Dynode No.10 v v & o 4 ¢« &+ « o « 4.4 puf

Anode to All Other Electrodes « « « v o « 7.0 wuf
Overall Length . . v v v o ¢ o & . . 5-5/8" + 3-16"
Seated Length . . . . e . 4-7/8" +3/16"

Maximum Diameter . . : e e . 21747
Bulb v v v v v v v .
Mounting Position . . . .

ta

Base . 4 4 4 W Mednum—She]] D|hep

. . c e e e e . T-16
e e e e s e e e e e s Any
] 14-Pin, Non-hygroscopic

(JETEC No.B14-38)

. e 0=

BOTTOM VIEW
Pin 1: Dynode No.l . Dynode No.9
Pin 2: Dynode No.2 : Dynode No.10
Pin 3: Dynode No.3 . Anode
Pin 4: Dynode No.4 : Internal Con—
Pin 5: Dynode No.5 Do Not Use
Pin 6: Dynode No.6 : Focusing
Pin 7: Dynode No.7 Electrode
Pin 8: Dynode No.8 ~ CIREGTRNS O iia - Pin 14: Cathode

- IMax imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) . . . 1500 max. volts
SUPPLY VOLTAGE BETWEEN DYNODE No.10
AND ANODE (DC or Peak AC) . « . . 150 max. volts
SUPPLY BOLTAGE BETWEEN CATHODE AND

YNODE

No.1 (DC or Peak AC) . . 400 max. volts
FOCUS ING~-ELECTRODE VOLTAGE (DC or Peak AC) 400 max, volts
AVERAGE ANODE CURRENT® & & ¢ « « ¢ ¢ o + o 2 max. ma
AMBIENT TEMPERATURE ¢ & ¢ ¢ o ¢ =« o « o s 75 max. oC

Characteristics Range Values for Equipment Design:

Under conditions with supply voltage (E) across voltage
divider providing /6 of E between cathode and dynode No.
1/12 of E for each succeeding dynode stage; and 1/12 of E
between dynode No.!0 and anode.

(continued on next page)
® sveraged over any interval of 30 seconds maximum.
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6342
MULTIPLIER PHOTOTUBE

With E = 1250 volts (except as noted) and
Focusing Electrode* connected to Dynode No.1 at socket

Nin. Av. Kax.

Sensitivity:

Radiant, at
4000 angstroms - 7000 - pamp/upwatt

Cathode Radiant,

at 4000 angstroms - 0.056 - pamp/uwatt

Luminous:
At 0 cps v « o o W 3 7.5 - amp/ lumen

Cathode Luminous:
With tungsten
1ight source* 40 60 - uamp/ 1umen
With blue light

source®y 0.04 - - pamp
Current Amplification . - 125000 -
Equivalent Anode-Dark-

Current Input®® - 2x10710 2x10-9 1umen
Equivalent Noise |nputs 7 x10-12 - Tumen
With E=1500 volts (except as noted) and
IFocusing Electrode* connected to Dynode No.1 at socket

Hin, Av. Nax.
Sensitivity:
Radiant, at
4000 angstroms - 33600 ~  pamp/uwatt
Cathode Radiant,
at 4000 angstroms  — 0.056 - pamp/uwatt
Luminous:é
At O CpS o o o v & - 35 - amp/ 1umen
Cathode Luminous:
With tungsten
light source# 40 60 ~  pamp/lumen
With blue 1ight
source®$ - pamp

0.04 -
Current Amplification . - 600000

* |n general, the focusing electrode is connected to dynode No.1 at the|
socket and operated at the same fixed potential asdynode No.1. However,
in applications critical as to magnitude, uniformity, or speed of the|
response, the focusing electrode may be connected to the adjustable arm
of a potentiometer between cathode and dynode ¥o.1 in the voltage
divider, and operatedat an optimum potential within a range of 10 to 60
per cent of the dynode-ho.1 potential.

For conditions where the 1ight source is a tun sten-~filament lamp oper-|

ated at a color temperature of 28700k. A 1ight input of 10 microlumens|

is used. The load resistor has a value of 0.01 megohm.

™ For conditions the same as shown under (§) except that the value of
1i?ht flux is 0,01 lumen and 200 volts are applied between cathode and

all other electrodes connected together as anode.

§ For spectral characteristic of this source, see sheet SPECTRAL CHAR-|

ACTERISTIC OF 28709K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT

FROM 28700K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front

of this section.

3

®,8,8,k: See next page.
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6342
MULTIPLIER PHOTOTUBE

® ynder the following condjtions; Light incident on the cathode is trans—
mitted through a blue filter ZCorning, Glass Code No.5113 polished to
1/2 stock thickness) from a tungsten—filament lamp operated at a color
temperature of 28700K. The value of Tight flux on the filter is 0,01
lumen. The load resistor has a value of 0.01 megohm, and 200 volts are
app;ied between cathode and all other electrodes connected together as
anode.

h Measured at a_tube temperature of 250C and with the supply voltage (E)
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark
current caused by thermionic emission and ion feedback may be reduced
by the use of a refrigerant.

0 For maximum signal~to-noise ratio, operation with a supply voltage (E}
below 1250 volts is recommended.

under the following conditions: Supply voltage (E) is 3250 volts, 25%
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten
light source of 28700k interrupted at a low audio frequency to produce|
incident radiation pulses alternating between zeroand the value stated.
The *"on* period of the pulse is equal to the "off® period. The output
current is measured through a filter which passes only the fundamental
frequency of the pulses.

»

OPERATING CONS!IDERATIONS

The operating stability of the 6342 is dependent on the
magnitude of the anode current and its duration., When
the 6342 is operated at high values of anode current, a
drop in sensitivity (sometimes called fatigue) may be ex-
pected. The extent of the drop below the tabulated sensi-
tivity values depends on the severity of the operating
conditions. After a period of idleness, the 6342 usually
recovers a substantial percentage of such loss in sensi-
tivity.

The use of an average anode current well below the maximum
rated value of 2 milliamperes is recommended when sta-
bility of operation is important. When maximum stability
is required, the anode current should not exceed 250
microamperes.

Electrostatic and/or magnetic shielding of the 6342 may
be necessary.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S—4 Response
is shown at the front of this Section
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6342
MULTIPLIER PHOTOTUBE

n o PHOTOCATHODE
—2 ¢ '46—’/ DIAMETER

_ -~ iy MIN.
i (sEE NOTE)

MEDIUM-SHELL
DIHEPTAL
14-PIN BASE

JETEC N2814-38 .

i)y

Ill
2% MAX— 92CS - 8109

T

¢ 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 MINIMUM D!AMETER, DEVIATION FROM FLAT-
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY.
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6342
AVERAGE ANODE CHARACTERISTICS
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

6342
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TUBE TEMPERATURE=25°C ]

OLTAGE (E} ACROSS VOLTAGE DIVIDER WHICH [}
" OF € BETWEEN CATHODE AND DYNODE N2 [; ]
4CH SUCCEEDING STAGE; AND Y» OF £ [

AODE IS CONNECTED TO DYNODE Ne2I
INDICATES INSTABILITY

_TUNGSTEN-FILAMENT LAMP OPERAT- [
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EQUIVALENT ANODE-DARK-CURRENT INPUT-LUMENS

46!' 2 34 )lo 2 4 ”IOO 2 34
LUMINOUS SENSITIVITY-AMPERES/LUMEN
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6342
AVERAGE CHARACTERISTICS
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