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_ Photomultiplier Tube

RCA &'V

Developmental Type

C31000D

Improved Variant of Type 8575 Having Extremely High-Gain Gallium-Phosphide First Dynode.

RCA Developmental Type C31000D is a 12-stage
head-on type of photomultiplier tube designed for
low-light level measurement applications such as
photon and low-energy scintillation counting. It fea-
tures an extremely high-gain cesiated gallium-phosphide
first dynode followed by high-stability copper-beryllium
dynodes in the succeeding stages. It will also employ
a high quantum efficiency bialkali photocathode de-
posited on a pyrex entrance window.

The first dynode of the C31000D provides up to an order
of magnitude increase in secondary-emission ratio
over conventional dynode materials. This high ratio
provides a pulse height resolving capability that per-
mits discrimination of single, double—up to seven or
or more photoelectron events.

The extremely high secondary-emission ratio of the
first dynode is instrumental in providing a decrease
in noise induced in signal current by 18 per cent.
Noise in signal due to the secondary-emission am-
plification mechanism of the first dynode is proportional
to a factor M, where

|: B:|1/2
M=|1+—
m-—1

B = A statistical factor having a value of approximately
1.6

m = The secondary-emission ratio of the dynode,
typically 5 for conventional dynode materials,
30 for gallium phosphide at 600 volts

These characteristics make the C31000D especially
suited for the counting of radioactive materials re-
leasing low-energy particles when used in conjunction
with suitable scintillators.
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Figure 1

® Extremely High Gain Gallium-Phosphide, GaP (Cs),
First Dynode~
Secondary—Emission Ratio Typically 45 with 900
Volts Between Cathode and Dynode No.1

® Extremely Low Dark Noise (Typical)
16 Photoelectrons

> & 150 Counts Per Second
1/8 Photoelectron

® An Order of Magnitude Improvement in Single Photo-
electron Resolution
Typically ® 40% (FWHM)
@ Peok-fo-Valleg Ratio—
50 with Fe>> Source, Activity of 1 Microcurie and
Nal (TI) Scintillator

@ Bialkali Photocathode—-
Quantum Efficiency, 31% Typical at 3850 Angstroms

® Tube Envelope Material Selected for Low Residual
Radioactivity

® Anode Transmission-Line Characteristic Impedance~

50 Ohms

For further information or application assistance on this device, contact your RCA Sales Representative or write

Phototube Marketing, RCA Lancaster, PA 17604.

Information furnished by RCA is believed to be accurate and
reliable. However, no responsibility is assumed by RCA for
its use; nor for any infringements of patents or other rights
of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent
rights of RCA.

nRGA

Electronic
Components

This developmental-type device or material is intended for
engineering evaluation. The type designation and data are
subject to change, unless otherwise arranged. No obligations
are assumed for notice of change or future manufacture of
this device or material.

Printed in U.S.A. | 10-68



C31000D

Data

General:

Spectral Response. . . . ... ............ See Figure 3

Wavelength of Maximum Response. . . . 3850 * 500 angstroms

Cathode, Semitransparent . . . Cesium-Potassium Antimonide

(Bialkali)

Shape . ... ... i e Spherical Section
Minimum projected area. . .. ............ 2.54 sq. in.
Minimum diameter. . . .. ... .. ... ... ..... 1.80 in.

Window. . . .. .... Pyrex, Corning® No.7740, or equivalent
Shape . ... ... e Plano-Concave
Index of refraction at 5893 angstroms. . ......... 1.47

Dynode No.1:
Secondary Emitting Surface .. .. .. .. Cesiated Gallium-

Phosphide, GaP (Cs)
Dynode No.2 through 12:

Secondary Emitting Surface Beryllium-Oxide

Dynode Structure. . .. ... In-Line Electrostatic Focus-Type
Direct Interelectrode Capacitances (Approx.):

Anode todynode No.12 . . . . .. . .. .. ... ... 5 pF

Anode to all other electrodes . . . ... .......... 6 pF
Maximum Overall Length. . . . ... .. .......... 5.71 in
Seated Length . .. .................. 4,98 + 0.08 in
Maximum Diameter. . . .. ... ... ... ......... 2.10 in
Bulb. . . . e e e T16
Base . ... ... .. e See Base Drawing
Socket. . .. RCA AJ2144P or AJ2145P
Magnetic Shield . .. .. ... ........... See footnote (¢)
Operdating Position s s o s smsw s s sawass nmes s oo Any
Weight (Approx.). . .. . . ... i o 6 oz

d

Maximum and Minimum Ratings, Absolute-Maximum Values:

DC Supply Voltage:

Between anode and cathode:

With Voltfige Distribution A 3000 max. V
shown in Table I ... .......... 1300 min. V
With Voltage Distribution B 3500 max. V
shownin Table I............. 1800 min. V
Between anode and dynode No.12 ... .. 800 max. V
Between dynode No.12 and dynode No.11 800 max. V
Between consecutive dynodes. . ... ... 400 max. V
1000 max. V

Between dynode No.1 and cathode. . . . . 600 min. V
Between focusing electrode and cathode . 1000 max. V

>

Average Anode Current®. . ........... 0.2 max. m

Ambient-Temperature Range'. . ... ... .. -100 to +85 °C

Characteristics Range Values for Equipment Design:

Under conditions with de supply voltage (E) across a volt-
age divider providing electrode voltages shown in Table I,
Column A.

With E = 2000 volts (Except as noted)

Min. Typical Max.

Anode Sensitivity:
Radiant9 at
3850 angstroms .  — 9.7 x 10° =

Luminoush

(2870°K). . ... =

Current with

Blue Light Sourcel

(2870° K + C.S.

No.5-58)
Cathode Sensitivity:

Radiantk at
3850 angstroms . e

8.5 x 102 = A/lm

1.1x107 = A

0.097 - A/W

Luminous
(2870° K™y i

Current with

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

Quantum Effi-
ciency at 3850
angstromsP. . . . 28 31 —_ %

8.5 x 107 -

A/1m

1x109 1.1 x 107 = A

Current Ampli-

fication . ... ... -
Anode Dark

Current9. . : o . -

1x 107 -

4x10°10  3x109 A
Equivalent -

Anode-Dark- { _ 2x1002 15x10°11

Current Input9 . . . —  18x10°15r 13x 10714
Single Photo-

electron Pulse

Height Resolution

at Full-Width-Half-

Maximum PointS. . - 40 — %
Peak-to-Valley

Ratio of Pulse

Height Spectrum

with Fe®2 Sourcef. - 50 -

Dark Pulse

Spectrum”. . . . .. See Figure 5

Pulse Height

ResolutionY . . . . - 7.5 8.0 %

The following characteristics were measured with an
anode-to-cathode voltage distribution of 4, 1, 1.4, 1, 1,
1,1, 1, 1, 1, 1, 1, and 1. They are included for guidance
purposes only.

With E = 1100 volts (Except as noted)

Pulse HeightV'%W. . _ 0.15 - \'

Mean Gain
Deviation:X

With count

rate change of

1000 to 10000 cpsY — 1 - %
For a period

of 16 hours at a

count rate of



C31000D

Anode-Pulse Rise
Time 99 at 3000

Voltg + v v+ nveve —  21x109 - s
Electron Trans-

sit TimePP at

3000 Volts. . . . . . =~ Bixio® - s

The following characteristics were measured with anode-
to-cathode voltage distribution of 4, 1, 1.4, 1, 1, 1, 1, 1,
1, 1.5, 2, 4, and 2. They are included for guidance pur-
poses only.

With E = 3000 volts (Except as noted)

Pulse Current:
Linear®®, . . ... = 0.25 - A
Saturateddd, . .. = — 0.75 - A

Table |
Voltage Distribution

Between the Column A Column B*

following
Electrodes:

Cathode (K),

8.06% of Dyl-P
Voltage (E)
Multiplied

5.45% of
K-P Voltage
(E) Multiplied

Dynode (Dy), By: By:
and Anode (P)

K - Dyl
Dy1 - Dy2
Dy2 - Dy3
Dy3 - Dy4
Dy4 - Dy5

Dy5 - Dy6
Dy6 - Dy7
Dy7 - Dy8
Dy8 - Dy9
Dy9 - Dy10

Dy10 - Dy11

Dy11 - Dyl12
Dy12- P
Dyl-P
K-P

=
i e

—
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Focusing Electrode is connected to arm of potentiometer
between cathode and dynode No.l. The focusing-electrode
voltage is varied to give maximum anode current. Multiplier
shield is operated at Dynode-No.5 potential.

é Cathode-to-Dynode-No.1 Voltage maintained at 660 volts.

* To take full advantage of the operating capabilities of the
C31000D, it is required that the cathode-to-dynode No.1
voltage be a minimum of 600 volts.

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

b The AJ2145 is designed specifically for chassis mounting.
The AJ2144 is designed for use in any desired mounting
arrangement. It is supplied with an unattached clamp ring
which fits to either the top or bottom of its socket body
to permit chassis mounting. The ring is not normally re-
quired for other mounting arrangements and can be dis-
carded to make such arrangements more compact.

-

«Q

€ Magnetic shielding material in the form of foil or tape as

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

The maximum ratings in the tabulated data are established
in accordance with the following definition of the Absolute-
Maximum Rating System for rating electron devices.

Absolute-Maximum ratings are limiting values of operating
and environmental conditions applicable to any electron
device of a specified type as defined by its published
data, and should not be exceeded under the worst probable
conditions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no respon-
sibility for equipment variations, environment variations,
and the effects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should design so that ini-
tially and throughout life no Absolute-Maximum value for
the intended service i1s exceeded with any device under
the worst probable operating conditions with respect to
supply voltage variation, equipment component variation,
equipment control adjustment, load variation, signal vari-
ation, environmental conditions, and variations in device
characteristics.

€ Averaged over any interval of 30 seconds maximum.

Tube operation at room temperature or below 1is recom-
mended.

This value is calculated from the typical anode luminous
sensitivity rating using a conversion factor of 1140 lumens
per watt.

These values are calculated as shown below:

Anode Current (with blue
light source) (A)

Luminous Sensitivity (A/1m) =

0.13 x Light Flux of
1x 1077 (Im)

The value of 0.13 is the average value of the ratio of the
anode current measured under the conditions specified in
footnote (j) to the anode current measured under the same
conditions but with the blue filter removed.

| Under the following conditions: Light incident on the
cathode is transmitted through a blue filter (Corning C.S.
No.5-58, polished to 1/2 stock thickness—Manufactured by
the Corning Glass Works, Corning, NY 14830) from a tung-
sten-filament lamp operated at a color temperature of
2870° K. The value of light flux incident on the filter is
1x 1077 lumen.
This value is calculated from the typical cathode luminous
sensitivity rating using a conversion factor of 1140 lumens
per watt.

™ These values are calculated as shown below:

Cathode Luminous Sensitivity (A/Im) =
Cathode Current (with blue light source) (A)
0.13 x Light Flux of 1 x 1074 (Im)

The value of 0.13 is an average value. It is the ratio of
the cathode current measured under the conditions specified
in footnote (n) to the cathode current measured under the
same conditions but with the blue filter removed.




C31000D

N Light incident on the cathode is transmitted through a blue
filter (Corning C.S. No.5-58, polished to 1/2 stock thick-
ness) from a tungsten-filament lamp operated at a color
temperature of 28709 K. The value of light flux incident
on the filter is 100 microlumens and 660 volts are applied
between cathode and all other electrodes connected as
anode.

P Calculated from the cathode current measured with blue
light source.

9 At a tube temperature of 22° C. Light incident on the
cathode is transmitted through a blue filter (Corning C.S.
No.5-58, polished to 1/2 stock thickness). The light flux
incident on the filter is 0.1 microlumen. The supply volt-
age E is adjusted to obtain an anode current of 2.6 micro-
amperes. Luminous sensitivity of the tube under these
conditions is approximately equivalent to 200 amperes
per lumen. Dark current is measured with incident light
removed.

At 3850 angstroms. This value is calculated from the ENI
value in lumens using a conversion factor of 114Glumens
per watt.

-

©n

Measured under the following conditions: The light source
is a gallium-phosphide light-emitting diode having peak
output at a wavelength of approximately 5600 angstroms.
The diode is pulsed at a rate of 30,000 pps; pulse duration
is approximately 0.4 ps; anode circuit integrating time is
approximately 10 ps. The light intensity from the diode is
adjusted to obtain greater or fewer registered counts in a
given multielectron peak to obtain an approximately equal
number of counts in the first, second, and third photo-
electron peaks. A Multichannel Pulse-Height Analyzer
having 256 channels is employed. Single electron resolu-
tion in per cent is defined as 100 times the ratio of the
width of the single photoelectron peak at half the maximum
count rate to the pulse height at maximum count rate.

Measured using a Harshaw Type HG 0.005" beryllium window
Nal (T1) scintillator, 0.04" thick and 7/8" in diameter and
an isotope of iron having an atomic mass of 55 (Fed9) and
an effective activity at the scintillator of one microcurie.

YU Measured under the following conditions: The light source
is a tungsten-filament lamp having a lime-glass envelope.
It is operated at a low color temperature to assure the high
probability of single photoelectron emission from the photo-
cathode of the tube. The intensity of the light source is
adjusted for approximately 50 per cent counting loss. A
Nuclear Data Model No.ND-130A Multichannel Pulse-Height
Analyzer is used to measure photoelectron pulse height.

<

Pulse-height resolution in per cent is defined as 100 times
the ratio of the width of the photopeak at half the maximum
count rate in the photopeak height to the pulse height at
maximum photopeak count rate under the conditions of (w).

W Pulse height is defined as the amplitude of the anode pulse
voltage (referred to anode) measured across a 100 kilohm
resistor and a total capacitance of 100 * 3% pf in parallel.
Under pulse conditions, the interstage voltages of the tube
should not deviate more than 2% from the interstage voltage
values during no-signal conditions. The 662 Kev photon
from an isotope of cesium having an atomic mass of 137
(Cs137) and a cylindrical 2" x 2" thallium-activated sodium-
iodide scintillator [Nal (T 1)-type 3D8S50, Serial No.AJ651,
or equivalent] are used. This scintillator is manufactured
by the Harshaw Chemical Corporation, 1945 East 97th
Street, Cleveland 6, Ohio, and is rated by the manufacturer

as having a resolving capability of 8.2 per cent to 8.3 per
cent. The Cs137 source is in direct contact with the metal
end of the scintillator. The faceplate end of the crystal is
coupled to the tube by a coupling fluid such as Dow Corning
Corp. Type DC200 (Viscosity of 60,000 centistokes)-
manufactured by the Dow Corning Corp., Midland, Michigan,
or equivalent.

X Mean gain deviation is defined as the percentage change,
regardless of sign, from the average pulse height for a
given radiation source and scintillator over a specified
time or count rate interval.

Y Under the following conditions: The scintillator and Csl137
radiation source of (w) are employed. The radiation source
is initially centered, on the major axis of the tube and the
scintillator, at a point providing a pulse count rate of 1000
cps. The pulse height of the photopeak is measured under
this condition. Next, the radiation source is moved rapidly,
in approximately 30 seconds, to a new position that is
equivalent to a count rate of 10,000 cps. The new position
is also centered in the major axis of the tube. The pulse
height under this condition is measured. The difference
in pulse height between these two measurements is typical-
ly 1 per cent.

N

Under the same conditions as (y) except the count rate
position of 1,000 cps is maintained for 16 hours and the

pulse height is sampled at 1 hour intervals.

aa Measured between 10 per cent and 90 per cent of maximum

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

bb The electron transit time is the time interval between the
arrival of a delta function light pulse at the entrance window
of the tube and the time at which the output pulse at the
anode terminal reaches peak amplitude. The transit time is
measured under conditions with the incident light fully il-
luminating the photocathode.

€< The interstage voltages of the tube will not deviate more
than 2 per cent from the recommended voltage distribution
during the pulse. Capacitors are connected across the
individual resistors making up the voltage-divider arrange-
ment to insure this operating condition.

dd Maximum deviation from linearity is 2 per cent.

Operating Considerations

Cathode Current:

Peak cathode current of 1 x 10'8 ampere at a tube tem-
perature of 22°C or 1 x 10'10 ampere at -100° C should
not be exceeded. Because of the resistivity of the
photocathode, the voltage drop caused by higher peak
cathode currents may produce radial electric fields on
the photocathode which can result in poor photoelectron
collection in the first dynode. Photosurface resistivity
increases with decreasing temperature.

Shielding:
Electrostatic shielding of the tube is ordinarily required.

When a shield is used, it must be connected to the
cathode terminal. The application of high voltage, with

O
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respect to cathode, to insulating or other materials sup-
porting or shielding the tube at the photocathode end of
the tube should not be permitted unless such materials
are chosen to limit leakage current to the tube envelope
to1x 10'12 ampere or less.

In addition to increasing dark current and noise output
because of voltage gradients developed across the bulb
wall, such high voltage may produce minute leakage
current to the cathode, through the tube envelope and
insulating materials, which can permanently damage
the tube.

Ambient Atmosphere:

Operation or storage of this tube in environments where
helium is present should be avoided. Helium permeates
through the tube envelope and can lead to eventual tube
destruction.

Anode Dark Current

A temporary increase is anode dark current by as much
as 3 orders of magnitude may occur if the tube is ex-
posed momentarily to high-intensity ultraviolet radia-
tion from sources such as flourescent room lighting
even though voltage is not applied to the tube. This
increase in dark current may persist for a period of
from 6 to 24 hours after such irradiation.

A typical tube with voltage applied in total darkness
for a period of 24 hours often exhibits a lower value
of Anode Dark Current than that shown under Charac-
teristics Range Values. Dark current may be reduced
by the use of a refrigerant.

Typical Secondary-Emission Ratio of First Dynode as
a Function of Cathode-to-Dynode No.1 Voltage
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Differential Fe?3 Spectrum

FeS% SOURCE, ACTIVITY | u CURIE

SCINTILLATOR: HARSHAW, TYPE HG 0.005" BERYLLIUM WINDOW,
NaI(T4),7/8" DIAMETER, 0.040" THICK

CATHODE — TO-DYNODE No. | VOLTS = 660

DYNODE No. | = TO—DYNODE No.2 VOLTS =145

DYNODE No.2-TO— DYNODE No.3 VOLTS =205

EACH SUCCEEDING DYNODE —STAGE VOLTS =145

ANODE — TO - CATHODE VOLTS = 1800

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.| POTENTIAL

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No.5
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Figure 4

Typical Dark-Pulse Spectrum

VOLTAGE DISTRIBUTION,TABLE |, COLUMN A
SUPPLY VOLTAGE =2I50 VOLTS
TUBE TEMPERATURE =22°C
ONE PHOTOELECTRON PULSE HEIGHT =8 COUNTING CHANNELS
INTEGRATING TIME CONSTANT =10us

(R=100kQ2 C=100pF)
MEASURED AFTER 24 HOUR OPERATION OF TUBE IN DARKNESS.
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P Typical Sensitivity and Current Amplification
Characteristics

VOLTAGE DISTRIBUTION, TABLE I, COLUMN A
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM

ANODE CURRENT.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5

POTENTIAL.
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Typical Anode Dark Current and EADCI

Characteristics

SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E)
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGE DISTRIBUTION
OF COLUMN A, TABLE I.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5
POTENTIAL .
FOgUSING—ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE
URRENT.
LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED AT A COLOR
TEMPERATURE OF 2870°K.
TUBE TEMPERATURE =22°C.
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The following characteristics are intended for guidance only. These characteristics were taken with an anode-to-
cathode voltage distribution of 4, 1, 1.4, 1, 1, 1, 1, 1, 1, 1, 1, 1, and 1 This. distribution should not normally be
used unless cathode-to-dynode No.1 voltage is at least 600 volts. To take full advantage of the performance capa-
bilities of the C31000D, either Voltage Distribution A or B of Table I should be employed.

Typical Time-Resolution Characteristics

Typical Effect of Magnetic Field on Anode Current

PROVIDES VOLTAGES AS FOLLOWS:

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH

6.1% OF E
BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No. | 4.0
DYNODE No.| AND DYNODE No. 2 10
DYNODE No.2 AND DYNODE No. 3 14
EACH SUCCEEDING DYNODE-STAGE VOLTS Lo
ANODE AND CATHODE 16.4

POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.| POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5

IN INDICATED DIRECTION.

+ X-AXIS

POSITIVE VALUES OF MAGNETIC FLUX (B) ARE FOR LINES OF FORCE

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:
6.1% OF E
BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No. | 4.0
DYNODE No.| AND DYNODE No. 2 10
DYNODE No.2 AND DYNODE No. 3 1.4
EACH SUCCEEDING DYNODE-STAGE VOLTS 1.0
ANODE AND CATHODE 16.4
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.| POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5
POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.
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Figure 8
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Typical Effect of Magnetic Field on Anode Current

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:

6.1% OF E
BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No. | 4.0
DYNODE No.! AND DYNODE No. 2 10
DYNODE No.2 AND DYNODE No. 3 1.4
EACH SUCCEEDING DYNODE-STAGE VOLTS 1.0
ANODE AND CATHODE 16.4

POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.| POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5

6.1% OF E
BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No. | 4.0
DYNODE No.| AND DYNODE No. 2 10
DYNODE No.2 AND DYNODE No. 3 14
EACH SUCCEEDING DYNODE-STAGE VOLTS 10
ANODE AND CATHODE 16.4

+Y—AXIS

POSITIVE VALUES OF MAGNETIC FLUX (B) ARE FOR LINES OF FORCE

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.l POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5

POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.

POSITIVE VALUES OF MAGNETIC FLUX (B) ARE FOR LINES OF FORCE

TOWARD TUBE BASE.
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Figure 10

SUPPLY VOLTAGE (E)=3000 V
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Typical Focusing-Electrode Characteristic

Typical Anode Characteristics

FOCUSING-ELECTRODE VOLTAGE T
IS VARIED BY ADJUSTMENT H
OF POTENTIOMETER CONNECTED

T
T
T T

CATHODE-TO-DYNODE-No.| VOLTS = 600

DYNODE-No.| -TO-DYNODE-No. 2 VOLTS = 150

DYNODE-N0.2-TO-DYNODE-No. 3 VOLTS = 210

BETWEEN DYNODE No.l AND CATHODE. i+ EACH SUCCEEDING DYNODE-STAGE VOLTS = 150
S MSEaNSassssEssEEmasssssass ANODE-TO-CATHODE VOLTS = 2500
ERazaeaann: HE H FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.| POTENTIAL.
T L ama SmEEaEs anEm ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5
! t amaaus: H POTENTIAL.
HHHH T zauEagE: T LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A
T T t COLOR TEMPERATURE OF 2870° K.
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Dimensional Outline

Detail of Base Arrangement

. 2.10 MAX. J 2.10 MAX.
REFLECTIVE DIA. DIA.
BAND SU_'['IIZ():ER
PLASTI 1.80 MIN. -
INSULATING DIA. FACEPLATE ™ >
JACKET I*; -7 SEE NoOTE)
&5 £os
PHOTOCATHODE— v /
Ml‘x U 9 v} — ¥
4.J .064 +.003
PIN (_:rcl)NT‘(\)UR DIA.
PLASTIC SFTIONAL
INSULATING —+ -02-.05 .30 MAX.
JACKET : 5.71 DIA.
Max 045 MAX.
DIA.
o 498 32.8°
TI6 BULB —>f o
: 16.4¢ 16.4°
: 16.4° 16.4°
21 |
. 16.4° 206~ 5 16.4°
: 19
3
l6.4° % \ . / 04 16.4°
.65 17
s 16.4° i— - // 5 16.4°
T - - =z _ .
( e
15, / % |
.30 MAX. DIA. 16.4° ‘ 7 i6.4°
92CS-13038RI lm | |
8
130, s
Dimensions in Inches 16.4° | 'ZW 9 164°
Note: Deviation from Flatness of External Surface of Face- 16.4° |16.4°
plate will not exceed 0.010" from Peak to Valley. 16.4° 16.4°
16.4° >4« 16.4°
1.375 £.010
DIA.
92CS-13040RI
Basing Diagram
Bottom View
K DY)
] DYz
Pin 1: Dynode No.1
Pin 2: Dynode No.3 Pin 12: Dynode No. 10
) I DY .
Pin 3: Dynode No.5 C 0 D: Pin 13: Dynode No.8
Pin 4: Dynode No.7 £ 0 o Pin 14: Dynode No.6
Pin 5: Dynode No.9 oY, (e} (®ov, Pin 15: Dynode No.4
Pin 6: Dynode No.11 DYq e P Pin 16: Dynode No.2
Pin 7: Anode DY,2 Pin 17: Focusing Electrode
Pin 8: Dynode No.12 8 Ic Pin 18: Internal Connection,
) ) DYio 1c SHIELD Do ok niis
Pin 9: Internal Connection,
Do not use DIRECTION OF RADIATION: Pin 19: Internal Connection,
‘ INTO END OF BULB D it iisa
Pin 10: Electron Multiplier 92L5-2812
Shield Pin 20: Intemmal Connection
Pin 11: Internal Connection, Do not use
Do not use Pin 21: Photocathode
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Photomultiplier Tubes

RCA
C31000E
C31000F

2"-Diameter, QUANTACON Types Having Extended Red Multialkali Photocathodes and

Extremely High-Gain Gallium-Phosphide First Dynodes.

RCA Developmental Types C31000E and C31000F are
2'"-diameter, 12-stage, head-on QUANTACON* photo-
multiplier tubes employing a multialkali photocathode
having extended red response and an extremely high-
gain gallium-phosphide first dynode followed by high-
stability copper-beryllium dynodes in the succeeding
stages. The C31000E differs only in that is has aplano
concave pyrex window, while the C31000F employs a
spherical section pyrex window.

These tubes are highly useful for low light level mea-
surement applications in the red and near-infrared regions
of the spectrum. Typica! applications include laser
detection and Raman spectroscopy.

The first dynode of these QUANTACON photomultiplier
tubes provides up to an order of magnitude increase in
secondary-emission ratio over conventional dynode
materials. This high ratio provides a pulse height re-
solving capability that permits discrimination of single,
double—up to five or more photoelectron events.

The extremely high secondary-emission ratio of the
first dynode is instrumental in providing a decrease
in noise induced in signal current by approximately
20 per cent. See Bibliography, page 4.

" An important feature of the C31000E and C31000F is

that the high gain of the gallium-phosphide dynode in
conjunction with the excellent photoelectron collection

*from all parts of the photocathode provides a photon

counting efficiency that is nearly equal to the quantum
efficiency of the photocathode. Photon counting effi-
ciency is equal to the ratio of the photon-originated
output pulses to the number of photons incident on the
faceplate.

*QUANTACON is the RCA designation for photomulti-
plier tubes employing group III/V compounds as sec-
ondary emitters and/or photocathodes.

® Useful Spectral Range Extending From About 4000 to

9600 R

® Typical Quantum Efficiency:

10% at 5500 &
1.4% at 8600 &

@ 1.80" Minimum Diameter Multialkali Photocathode
® Extremely High Gain Gallium- Phosphide, GaP,

First Dynode

® Low Dark Current:

1x 108 A ot 30 A/Im and 22° C
1x 10710 A ot 30 A/Im and -76° C

® Low Dark Noise (Typical)

Dark Pulse Summation

16 Photoelectrons

E N 10% Counts Per Second at 22° C

1/8 Photoelectron

16 Photoelectrons

E : A 50 Counts Per Second at -76° C

1/8 Photoelectron

® An Order of Magnitude Improvement in Single Photo-

electron Resolution

Typically & 60% (FWHM)

® Anode Transmission-Line Characteristic Impedance:

50 ohms

® Time Resolution Characteristics:

Anode-Pulse Rise Time at 2500 V -
24x107 s

Electron Transit Time at 2500 V -
3.4 x 10'8 s

For further information or application assistance on this device, contact your RCA Sales Representative or write
* Phototube Marketing, RCA Lancaster, PA 17604.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of RCA.

RGA

Electronic
Components

This developmental-type device or material is intended for engi-
neering evaluation. The type designation and data are subject to
change, unless otherwise arranged. No obligations are assumed for
notice of change or future manufacture of this device or material.

Printed in U.S.A.| 5-69
C31000E - C31000F
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Data

General

Spectral Response . «. ..o v v v oo nnn Sce Figure 1

Wavelength of Maximum

Re8ponBe cu s swso s @oawsmes o sams s &0 5750iBOOK

Cathode, Semitransparent .... Sodium-Potassium-Cesium-

Antimony (Multialkali)

Minimum projected area .. . ... .o v oo ... 2.54 5g. in
Minimum diameter « . « « v v v vt b i ettt o 1.80 in

Window ........ Pyrex, Corning® No.7740, or equivalent
Shape (Type C31000E) . .......c. ... Plano-Concave
Shape (Type C31000F) . ......... Spherical Section
Index of refraction at 5893 angstroms ... .. ..... 1.47

Dynode No.1:

Secondary Emitting Surface . .. . Gallium-Phosphide, GaP
Dynode No.2 through 12:

Secondary Emitting Surface ........ Beryllium-Oxide
Dynode Structure .. ... . In-Line Electrostatic Focus-Type
Direct Interelectrode Capacitances (Approx.):

Anode todynode No.12 . ... .. ............ bHpF

Anode to all other electrodes .. ... ......... 6 pF
Maximum Overall Length .. ... ... .. ... ... .. 5.71 in
Seated Length . . . .. .. .ot oo 4.98 + 0.08 in
Maximum Diameter ....... . e « 2:10'in
Bilh sscsiisssnsianaonispgapaes: 0866650 T16
Base ... ittt i it it i e e See Base Drawing
SOCKEE + v v v e e e RCA AJ2144 or AJ2145P
Magnetic Shield . .. .. ... See footnote (c)
Operating Position « s s s cews savwe s s wmmm s oo Any
Weight (ApDrox.) < se s sw s ssspmen s sows ssss 6 oz
Maximum and Minimum Ratings, Absolute-Maximum Values:d
DC Supply Voltage:

Between anode and cathode:

With Voltage Distribution of
Column A or B shown in 2500 max. V
Table I . ... ... 0. { 800% min. V

Between anode and dynode No.12 ... . 400 max. V

Between dynode No.12 and dynode No.11 800 max. V

Between consecutive dynodes . . .. ... 400 max. V

Between dynode No.1l and cathode .. . . {1000 max, V

.300° min. V

Between focusing electrode and cathode 1000 max. V
Average Anode Currentf v om wdl b e el B BE 1.0 max. mA
Ambient-Temperature Rangeg ......... -100 to 485 °C

Characteristics Range Values for Equipment Design:

Under conditions with dc supply voltage (E) across a voltage
divider providing electrode voltages shown in Table I.

With E = 1500 volts (Except as noted)
Voltage Distribution A, Table I

Min. Typical

Anode Sensitivity:

Radianth at 4

5750 angstroms - 1.8x10

Lumix(l)ousl

(28707 K) ... 30 100
Cathode Sensitivity:

Radiant® at 9

5750 angstroms - 4.5x10

Radiant™ at 3 o
8600 angstroms 6x10 1x10

Luminous"
2870° K) . . . 1.5x1074 2.5x10

Quantum Efficiency:

At 5500
angstroms . . . - 10
At 8600
angstroms . . . - 1.4
Current Amplifi- 5
cation ww s ¢ - 4x10
Anode Dark
Current:P
At22°C ... - 1x10°8
At-76°C ... - 1x10710
Equivalent Anode
Dark Current -10
- 3.3x10
Input at 22°CP. _
—~  1Lsx107'2d
Equivalent Noise -13
Input’ ...... { - B'BX1O_155
- 1.8x10
Single Photoelec-
tron Pulse Height

Resolution at Full-
Width-Half-Maxi-
mum Pointt .. . — 60

Dark Pulse Sum-
mationY at 2000
V:

1 to 128 chan-

nels at 220 C.  — 104
1 to 128 chan-
nels at -76° C - 50

See Figure 6.
Anode-Pulse Rise

Time¥ at 2500 V. —  2.4x10
Electron Transit _8
TimeW at 2500 V - 3.4x10

Max.

600

AW

A/Im

A/W

A/W

A/Im

%

%

5x10°8 A

1.7x10°2 Im

9.4x10°

12q

Im

%

counts per
second

counts per
second

s

The following characteristics were measured with anode-to-
cathode voltage distribution of 4, 1, 1.4, 1, 1, 1, 1, 1, 1, 1.5,
2, 4, and 2. They are included for guidance purposes only.

With E = 3000 volts (Except as noted)
Pulse Current:*

Space-Charge
Limited (Satu-
rated)Y « . .. . - 0.50
Linear . « s « - 0.15
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Table I
Voltage Distribution
Between the Column A¥* Column B
following

Electrodes: 5.45% of 8.06% of Dy1-P
Cuthede (K], K-P Voltage Voltage (E)
Dynode (Dy), (E) Multiplied Multiplied
and Anode (P) By: By:

K - Dyl 6 ¢
Dyl - Dy2 1 1
Dy2 - Dy3 1.4 1.4
Dy3 - Dy4 1 1
Dy4 - Dy5 1 1
Dy5 - Dy6 1 1
Dy6 - Dy7 1 i
Dy7 - Dy8 1 1
Dy8 - Dy9 1 1
Dy9 - Dy10 1 1.
Dy10 - Dy11 1 1
Dyl1 - Dy12 1 1
Dyl2 - P 1 1
Dyl - P - 12.4

K-P 18.4 -

Focusing Electrode is connected to arm of potentiometer
between cathode and dynode No.l. The focusing-electrode
voltage is varied to give maximum anode current. Multiplier
shield is operated at Dynode No.5 potential.

‘Cathode-to—Dynode-No.l Voltage maintained at 660 volts.

*To take full advantage of the operating capabilities of
these tubes, it is required that the cathode-to-dynode No.1l
voltage be a minimum of 600 volts.

9 Made by Corning Glass, Corning, NY 14830.

b The AJ2145 is ordinarily supplied with the tube and is
designed specifically for chassis mounting. The AJ2144
may be supplied as an alternate socket if requested by the
user. The AJ2144 is designed for use in any desired mount-
ing arrangement. It is supplied with an unattached clamp
ring which fits to either the top or bottom of its socket
body to permit chassis mounting. The ring is not normally
required for other mounting arrangements and can be dis-
carded to make such arrangements more compact.

Magnetic shielding material in the form of foil or tape as
available from the Magnetic Shield Division, Perfection
Mica Company, 1322 North Elston Avenue, Chicago, IL,
60622, or equivalent.

The maximum ratings in the tabulated data are established
in accordance with the following definition of the Absolute-
Maximum Rating System for rating electron devices.

Absolute-Maximum Ratings are limiting values of operating
and environmental conditions applicable to any electron
device of a specified type as defined by its published data,
and should not be exceeded under the worst probable condi-
tions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no respon-
sibility for equipment variations, environment variations,
and the effects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should design so that ini-
tially and throughout life no Absolute Maximum value for
the intended service is exceeded with any device under
the worst probable operating conditions with respect to
supply voltage variation, equipment component variation,
equipment control adjustment, load variation, signal vari-
ation, environmental conditions, and variations in device
characteristics.

To take full advantage of the performance capabilities of
these tubes, tube operation at voltages above these mini-
mum specified values should be employed.

Averaged over any interval of 30 seconds maximum.

Operation at room temperature or below is recommended.
Operation above room temperature is not recommended be-
cause of excessive thermionic emission from the photo-
cathode.

This value is calculated from the typical anode luminous
sensitivity rating using a conversion factor of 180 lumens
per watt.

Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is
operated at a color temperature of 2870° K and a light
input of 0.1 microlumen is used.

This value is calculated from the typical cathode luminous
sensitivity rating using a conversion factor of 180 lumens
per watt.

Measured using a Baird-Atomic narrow bandpass filter
having a peak wavelength of 8600 angstroms and a band-
pass of approximately 100 angstroms blocked from infrared
to X-ray wavelength.

Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is
operated at a color temperature of 2870° K. The value of
light flux is 0.001 lumen and 200 volts are applied be-
tween cathode and all other electrodes connected as anode.

At specified tube temperature. With supply voltage ad-
justed to give a luminous sensitivity of 30 amperes per
lumen. Dark current caused by thermionic emission may be
redl}ced by use of a refrigerant.

At 5750 angstroms. These values are calculated from the
EADCI values in lumens using a conversion factor of 180
lumens per watt.

Under the following conditions: Tube temperature 22° C,
external shield connected to cathode, an equivalent band-
width of 1 Hz, tungsten-light source at a color temperature
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of 2870° K interrupted at a low audio frequency to produce
incident radiation pulses alternating between zero and the
value stated. The ‘““on’’ period of the pulse is equal to the
““off’’ period.

S At 5750 angstroms. This value is calculated from the ENI
value in lumens using a conversion factor of 180 lumens
per watt.

Measured under the following conditions: Dark noise is
eliminated by use of a coincidence circuit. As a result,
most of the low energy pulses below one photoelectron
are not counted. The light source is a gallium-phosphide
light-emitting diode having peak output at a wavelength of
approximately 5600 angstroms. The diode is pulsed at a
rate of 30,000 pps; pulse duration is approximately 0.4 us;
anode circuit integrating time is approximately 10 ps. The
light intensity from the diode is adjusted to obtain greater
or fewer registered counts in a given multielectron peak to
obtain an approximately equal number of counts in the
first, and second photoelectron peaks. A Multichannel
Pulse-Height Analyzer having 256 channels is employed.
Single electron resolution in per cent is defined as 100
times the ratio of the width of the single photoelectron
peak at half the maximum count rate to the pulse height at
maximum count rate.

Y Measured under the following conditions: The light source
is a tungsten-filament lamp having a lime-glass envelope.
It is operated at a low color temperature to assure the high
probability of single photoelectron emission from the photo-
cathode of the tube. The intensity of the light source is
adjusted for approximately 104 photons per second.

vV Measured between 10 per cent and 90 per cent of maximum
anode-pulse height. This anode-pulse rise time is primarily
a function of transit time variation and is measured under
conditions with the incident light fully illuminating the
photocathode.

¥ The electron transit time is the time interval between the
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which the output pulse at
the anode terminal reaches peak amplitude. The transit
time is measured under conditions with the incident light
fully illuminating the photocathode.

X The interstage voltages of the tube should not deviate
more than 2 per cent from the specified voltage distribution.
Capacitors are connected across the individual resistors
making up the voltage-divider arrangement to insure the
operating condition.

Y Maximumdeviation from linearity is 2 per cent.

Operating Considerations

Shielding

Electrostatic shielding of the tube is ordinarily re-
quired. When a shield is used, it must be connected to
the cathode terminal. The application of high voltage,
with respect to cathode, to insulating or other materials
supporting or shielding the tube at the photocathode
end should not be permitted unless such materials are
chosed to limit leakage current to the tube envelope to
1 x10712 ampere or less.

In addition to increasing dark current and noise output
because of voltage gradients developed across the bulb
wall, such high voltage may produce minute leakage
current to the cathode, through the tube envelope and
insulating materials, which can permanently damage
the tube.

Ambient Atmosphere
Operation or storage of this tube in environments where
helium is present should be avoided. Helium may per-
meate through the tube envelope and may lead to even-
tual tube destruction.
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C31000E - C31000F

’\ Typical Spectral Response Characteristics Typical Photoelectron Pulse Height Spectrum
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C31000E - C31000F

Typical Time-Resolution Characteristics

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:
. 545%OF E
BETWEEN. MULTIPLIED BY
CATHODE AND DYNODE No.l 60
DYNODE No. | AND DYNODE No.2 1.0
DYNODE No.2 AND DYNODE No. 3 1.4
EACH SUCCEEDING DYNODE —STAGE 1.0
ANODE AND CATHODE 18.4
FOCUSING ELECTRODE 1S CONNECTED TO DYNODE —No. | POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5
POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.
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Figure 3

Schematic Arrangement of Tube Structures

Showing Typical Electron Trajectories \
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Type C31000F

SEMITRANSPARENT

PHOTOCATHODE
/ 15
\ /
| /
\\,_ i / TYPICAL
== PHOTOELECTRON
FOCUSING ELECTRODE N =L, TRAJECTORIES .
i L 7

(CONNECTED INTERNALLY)

FOCUSING RING a
(INTERNALLY CONNECTED —1

TO PHOTOCATHODE
POTENTIAL)

ELECTRON
MULTIPLIER s
SHIELD —\
10,

7

|—12: DYNODES 14: FOCUSING ELECTRODE

13: ANODE 15: PHOTOCATHODE 92LM—3159 \

Figure 4a
INCIDENT RADIATION

Type C31000E

SEMITRANSPARENT

/_‘ PHOT
e ’( e f' —_———— ; / N\
- -
i \ | s
\ | Y
N y
\ ! / TYPICAL
{ PHOTOELECTRON
FOCUSING ELECTRODE —— N —— TRAJECTORIES
ELEMENTS \
(CONNECTED INTERNALLY) | L—

TO PHOTOCATHODE
POTENTIAL)

\| /
FOCUSING RING = { / LJ
(INTERNALLY CONNECTED —

ELECTRON
MULTIPLIER
SHIELD

1 —12: DYNODES 14 . FOCUSING ELECTRODE v

92LM—2829RI
13: ANODE 15 : PHOTOCATHODE

Figure 4b



C31000E - C31000F

Typical Secondary-Emission Ratio of First Dynode
as a Function of Cathode-to-Dynode No.1 Voltage

]

a

Typical Differential Dark-Pulse Spectrum

VOLTAGE DISTRIBUTION, TABLE |, COLUMN A
SUPPLY VOLTAGE =2000 VOLTS

TUBE TEMPERATURE = AS SPECIFIED

ONE PHOTOELECTRON PULSE HEIGHT =8 COUNTING CHANNELS
INTEGRATING TIME CONSTANT = IOps

(R=100kQ C=100pF)

MEASURED AFTER 24HOUR OPERATION OF TUBE IN DARKNESS
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C31000E - C31000F

Typical Sensitivity and Current
Amplification Characteristics

Typical Anode Dark Current and
EADCI Characteristics

SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E)
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGE DISTRIBUTION
OF COLUMN A, TABLEI.

ELE%;FE%P#IMAULLTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5
FOCCL{JS"_I“P;%;‘_?LE.CTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE
LIGHT SOURCE IS A TUNGSTEN -FILAMENT LAMP OPERATED AT A

COLOR TEMPERATURE OF 2870°K.
TUBE TEMPERATURE = 22°C.

VOLTAGE DISTRIBUTION, TABLE I, COLUMN A
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM
ANODE CURRENT.
ELECTRON MULTIPLIER-SHIELD IS CONNECTED TO DYNODE-No.5
POTENTIAL.
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C31000E - C31000F

Typical Effect of Magnetic Field on Anode Current

Typical Focusing-Electrode Characteristic

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:
! 6.1% OF E
BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No.| 4.0
DYNODE No.| AND DYNODE No.2 1.0
DYNODE No. 2 AND DYNODE No.3 L4
EACH SUCCEEDING DYNODE STAGE 1.0
ANODE AND CATHODE 6.4
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.| POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5
POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.
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IS VARIED BY ADJUSTMENT
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C31000E - C31000F

Typical Anode Characteristics Typical Circuit Arrangement for
Fast Pulse Response

CATHODE-TO-DYNODE —No.| VOLTS =495
DYNODE - No.|-TO-DYNODE-No0.2 VOLTS =82
DYNODE - No.2-TO-DYNODE -No.3 VOLTS =104
EACH SUCCEEDING DYNODE-STAGE VOLTS=82
ANODE-TO-CATHODE VOLTS =1500 \
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.| POTENTIAL. S
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5 K R
POTENTIAL. /‘\
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A G 17
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Figure 12

Fast Pulse Response Applications, to 2500 V (Typical
circuit values)
$(C1: 0.005 uF, 20%, Ceramic Disc, 500 V dc
Cz: 0.01 pF, 20%, Ceramic Disc, 500 V dc

C3: 0.02 uF, 20%, Ceramic Disc, 500 V dc
C4: 0.05 uF, 20%, Ceramic Disc, 500 V dc

10



C31000E - C31000F

Ry: 6 MQ, (6-1 MQ, 5%, 1/2 W in series)
Ro: 1 MQ, 5%, 1/2 W
Rg: 1.3 MQ, 5%, 1/2 W

R4 through Rqyq: 1 MQ, 5%, 1/2 W 2.10 MAX.
13 DIA.
-PLASTIC

Detail of Base Arrangement for Both Types

. LIGHT
$[eads to all capacitors should be as short as possible ~ SHIELD
to minimize inductance effects. The location and

spacing of capacitors is critical and may require ad- f SR ¥
justment for optimum results. 3, MU U U UJ =
The capacitor values will depend upon the shape of N : J m"
the output pulse, the amplitude of the anode-current PIN CONTOUR L Dl
pulse, and the time duration of the pulse, or train of 02-.05 J 55 e

pulses. When the output pulse is assumed to be rec- 045 Max DIA.

tangular in shape, the following formula applies:

T

- i Ak
C=100 =

where C is in farads
1 is the amplitude of anode current in amperes
V is the voltage across the capacitor in volts
and t is the time duration of the pulse in seconds

This formula applies for the anode-to-final dynode
capacitor. The factor 100 is used to limit the voltage
change across the capacitor to 1% maximum during
a pulse. Capacitor values for preceding stages should
take into account the smaller values of dynode cur-
rents in these stages. Conservatively a factor of 2
per stage is used. Capacitors are not required across
those dynode stages where the dynode current is less
than 1/10 of the current through the voltage-divider

16.4° - 16.4°

16.4°
network.
. 1.375 £.010
For other shaped pulses or for a train of pulses, the DIA.
total charge q should be substituted for (i't) and the 9265-13040R2

following formula applies:
Dimensions in Inches

C=100y
where q = f i (t) dt coulombs

11




C31000E - C31000F

Dimensional Outline for Type C31000E

Dimensional Outline for Type C31000F

2.10 MAX. ___, —VUSEFUL
REFLECTIVE i DIA. “ PHOTOCAT HODE 2.10 MAX.DIA, ——
BAND UNDER DIA. 1. 80MIN.
SURFACE OF
FLEASTIC ENTRANCE
LIGHT _—FACEPLATE USEFUL
SHIELD - (SEE NOTE) WINDOW IS PHOTOCATHODE — =
UNPOLISHED DIA. 1.80 MIN.
\/1/!(_/ : .'.7{,_,/ “‘ PYREX_\
PPN VI v (NOTE)
PHOTOCATHODE —
= 19l
+ .05
IR
PLASTIC PHOTOCATHODE
LIGHT o -
SHIELD SH
PLASTIC
) 498 LIGHT
TI6 BULB —> 08 SHIELD———{ o
4 .98
*+08
T-16 BULB
5.7l
\ MAX.
- L4
65 l 1 -
MAX. K
.30 MAX. DIA.
92CS-13038R2
Dimensions in Inches i
Note: Deviation from Flatness of External Surface of Face- I k .
plate will not exceed 0.010" from Peak to Valley. 65 LUU U U UU:J
MAX
—| ' ~—30max.piA.
92LM-295IR!

Dimensions in Inches

Note: Caution must be employed when handling this tube
because of the thinness of the entrance window.

A4
Basing Diagram for Both Types

Bottom View

Pin 1: Dynode No.1 Pin 12: Dynode No.10

Pin 2: Dynode No.3 Pin 13: Dynode No.8

Pin 3: Dynode No.5 Pin 14: Dynode No.6

Pin 4: Dynode No.7 Pin 15: Dynode No.4

Pin 5: Dynode No.9 Pin 16: Dynode No.2

Pin 6: Dynode No.11 Pin 17: Focusing Electrode

Pin 7: Anode Pin 18: Internal Connection,

Pin 8: Dynode No.12 ) Do not use )

Pin 9: Internal Connection, Pin 19: I“;S%”},%ﬂ?,gg“e"t“’“
Do not use " .

Pin 10: Electron Multiplier Shield Fin 20: Inﬁ%nlll%lt gggnectlon,

Pin 11: Internal Connection Pin 21: Photocathode

Do not use

DIRECTION OF RADIATION:
INTO END OF BULB

92L5-2812

RCA | Electronic Components | Harrison, N.J. 07029



: R 1.0 9. For your Information "
| | | o R'CA International Div:sion
Licensee Service Harnson, N_J.

Preliminary and Tentative Data

RCA Developmental Type, Dev. No. * e

* The number identifies a particular laboratory tube design but the number and
No obligations are assumed as to future manufacture unless otherwise arranged.
¢ Indicates a change. Place next to change item.

identifying data are subject to change.

INDUSTRIAL TUBE PRODUCTS 10" DISPLAY STORAGE TUBE 7 OSCILLOSCOPE
§ The C74313 has been assigned commercial number 4412,

The C74313 is a 10" display storage tube having one write gun with electrostatic
focus and deflection. This tube presents a bright visual display of electrically
stored information, including half tones, on an efficient phosphor for relatively
long periods. With proper operating conditions the display has exceptional bright-
ness and good contrast. The writing and viewing guns are mounted in a single neck
with the viewing gun on the tube axis. The tube is encapsulated in a magnetic
shield to reduce the effects of extraneous magnetic fields and to facilitate mount-
ing. Voltages are applied to tube electrodes through potted leads equipped with
connectors to make possible operation at high altitudes and conditions of high
humidity.

This tube has been designed to withstand severe environmental conditions of
temperature, humidity, altitude, vibration and shock.

GENERAL DATA
Each Gun ’
Writing Section Viewing Section |
Heater, for Unipotential Cathode f
Voltage (AC or DC) socecescosccscacns 6.3 + 10% 6.3 + 10% volts -
Carrent, at 6.3 VOlts cesssnmsnwnmansn 0.6 0.6 amps
Focusing Method cococecceocscosocecconoas Electrostatic
Deflection Method cccccescocccssccsocss BElectrostatic
Deflecting Electrode Arrangement .... See Outline Drawing,Sheet

Phosphor, High-Visual-Efficiency, Aluminized P20 Type

FLUOPOECOIEE Gio oasus piosisims e miomeoessonssn s sosesonsss s sns s Yellow :
PhOSPhOTOSCONCE acesosnos eososssssssssesssssssessssssssssss Yellow !

Overall Lengbh sesciscascesscs soseessessnssssessssssossnsssss 20.75 max inches

Tube DIameter . sccesesoesmss soedioineseesssssssssssseotsssss 10.88 max inches

Cables and LeadsS coccccccoococsscocessscoscosscnsss €€ Outline Drawing

Mountang POSTLAON. wio e o oo mwmwo oieion s s oo s oo 5 b 6 e 506 07005 156 1 65508 80 6% Any

Welght snssssnwunemsassswsenassss®asnessssis 8see s disvasmaneses _ 30 max 1lbs

For further information or application assistance on this developmental type Information furnished by RCA is be-

or other RCA tubes, please contact your field representative at the RCA lieved to be accurate and reliable. How-

ever, no responsibility is assumed by
RCA for its use; nor for any infringe-
ments of patents or other rights of third
parties which may result from its use.

District Office nearest you.

WHitehall 4-2900 HUmboldt 5-3900 RAymond 3.8361 No license is granted by implication or

otherwise under any patent or patent

Suite 1154 rights of RCA.
Merchandise Mart Plaza 744 Broad St 6355 E. Washington Blvd.
Chicago 54, Il Newark 2, N. J. Los Angeles 22, Calif.
Sheet. L . .. o3
RADIO CORPORATION OF AMERICA [JNRSPIET U
ELECTRON TUBE DIVISION HARRISON, N. J.
Supersedes . . . ... ... .. ..




Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. 74313

A
Maximum and Minimum Ratings - Absolute-Maximum Values (a)
To prevent possible damage to the tube, the viewing gun beam current should reach
normal cperating value and should be collimated to flood the stored surface before
the writing gun beam current is turned on.
Min. Max,
ATERENACS 550 580 6o @ 5d eors 55 % &0 5 5816 B0rE 5 5558 ieietaie 60000 feet
Temperature Range
SEOLAEE o0 s6esessososssssssssessssssssessss -65 +85 Yo
REABIBE = vosnsn a8 0s R EEE 86 BN E SR E s =55 +85 e
Screen Voltage (DC) eoocccsovococcocooocscesose ' 10000 volts
@ Screen Voltage (Peak) coocccccssscsccocsocsane 13000 volts
Backing Electrode Voltage (DC) coocosccccococce =30 10 volts
Backing Electrode Voltage (Peak) .eoccoccsvecocs 15 volts
View Grid Nos 5 Voltage sssiecvscoessssissssssss 0 250 volts
@ View Grid No. 4 Voltage cccecececocsosccscsess 0 . 200 volts
- View Grid No. 3 Voltage sscoessvepssosesssvee 10 100 volts
View Grid No. 2 and Write Grids No., 2
and & Veltage (B) woesescvspisossusensvssns 0 250 volts
View Grid No. 1 Voltage =200 0 volts
Voltage between View Heater
and VieWw Gathode secasvsesonnsssovasnsseesses =200 200 volts
Voltage between Write Grid No., 4 and No. 2
and any Deflecting Electrode ccescoccocococsosoco 1000 volts
. Write Grid No., 3 Veoltage
' with respect to write cathode......coeeoesoos 0 1200 volts
Write Grid No., 1 Voltage
with respect to Write Cathode cc.ocecoceceos -200 . (¢) volts
Write Cathode Voltage cescococoocsccccecscsososcse =2750 250 volts
Voltage between Write Heater
and Write Cathode ssesessssvssessassssnsonss =200 200 volts
Series Current-Limiting Resistance ‘
(un-bypassed) in screen circuit ceevoccecooecs 1.0 megohm
Series Current Limiting Resistance
M (un-bypassed) in view Grid No. 5 Circuit ... 0,005 megohms

(a) All voltages are with respect to view cathode unless otherwise specified.
™ (b) View Grid No. 2 and write grids No. 2 and 4 are connected together within the
tube.

(c) Write Grid No. 1 should not be more positive than is necessary to write the
display to saturated brightness at the particular scanning and drive conditions
used. In no case should write Grid No. 1 voltage be more positive than O.

, : o Sheet.......2...Of e b2
Information furnished by RCA is believed to be accurate and reliable.

However, no responsibility is assumed by RCA for its use; nor for any

infringements of patents or other rights of third parties which may Date......Ma¥...2,.. 1961

result from its use. No license is granted by implication or other- d

wise under any patent or patent rights of RCA. Superse es
T 506-2 3/59 (GIVE DATE)




i
Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. C74313

Recommended Operating Conditions (d)

Optimum Viewing Optimum

View Gun Electrodes Durations Brightness
Screen Voltage 9000 9000 volts
Backing Electrode 2 2 volts
View Grid No, 5 Voltage 150 200 volts
View Grid No. 4 Voltage (e) 40 to 110 80 to 130 volts
View Grid No. 3 Voltage (e) 10 to 60 10 to 60 volts
View Grid No, 2 Voltage (f) 125 125 volts
View Grid No. 1 Voltage (e) -60 to 0 -60 to 0 volts
Write Gun Electrodes
Average Voltage

of Deflection Plates (g) 95 to 125 volts
Write Grid No. 3 Voltage (g) -1900 to -1600 volts
Write Grid No. 1 Voltage (h) volts
Write Cathode -2500 volts
Circuit Vglues
Grid No. 1 Circuit Resistance (either gun) 1.0 max. megohm
Backing Electrode Circuit Resistance 0.005 max. megohm
Resistance of any Deflecting Electrode

Circuit 0,01 (1) max. megohms

(d) All voltages are with respect to view cathode unless otherwise specified
(e) Adjust for brightest, most uniform, full size pattern.

(f) View Grid No. 2 and Write Grid No. 2 and 4 are connected together within the
tube.

(g) Adjust for smallest most circular spot.

(h) Adjust; Grid No. 1 bias voltage for cut off of writing beam is -60 to -120
volts with respect to write cathode.

(1) This is a recommended value for negligible distortion due to flood beam collect-
ion by deflection plates. In applications not having strict accuracy or uniformity
requirements, this value can be as high as 0.l max. megohms. For best performance,
the four deflection plate impedances should be approximately equal.

Information furnished by RCA is belfeved to be accurate and reliable.

l_‘lowe\./er, no responsibility is assum?d by RCA f?r its use; nor for any Dote May 2: 196]_

infringements of patents or other rights of third parties which may

result from its use. No license is granted by implication or other-

wise under any patent or patent rights of RCA. SUPersede‘
T 506-2 3/59 ‘ (GIVE DATE)




Preliminary and Tentative Data (Cont'd)
RCA Develdpmental Type, Dev. No. C74313

Performance Characteristics at Recommended Operating Conditions.

Note Min Median Max Units
View Gun
At conditions for Optimum Brightness

Useful viewing area ‘1 (See Note)
Erase uniformity 2 0.3 0.4
Brightness 2 50 200 fl
Viewing Duration L 30 90 sec
Erase time 5 80 200 millisec,

. At conditions for Optimum Viewing Duration

Useful viewing area 1 (See Note)
Erase uniformity 2 0:3 0.4
Brightness 3 130 £l
Viewing Duration L 120 sec
Erase time 5 80 milli-sec
Write Gun
Deflection Factors
D1 and D2 45 55 65 v/inch
D3 and D4 45 55 65 v/inch
Writing Speed 6 30000 in/sec.
Modulation 6 24 Ls volts
Stored Spot Size at center of tube 7 .023  .040 “in
face
Undeflected Spot Position 8 12 mm

NOTES:

1. The minimum useful viewing area is that area enclosed by an 8.0 min. inch circle
centered on the tube face; however the tube face is painted opaque over all areas
except within the 5.6 x 6.4 inch rectangle shown on the outline drawing.

2, With no erase pulse, overscan the backplate with writing beam to obtain maximum
brightness of pattern. Cutoff writing beam and apply rectangular erase pulse to
the backplate. With amplitude of 8 to 10 volts (optimum viewing duration condit-
ions) or 10 to 12 volts (optimum brightness conditions) and prf = 1 to 2 pps,
adjust erase pulse duration to obtain complete erase in approximately 10 seconds.

Determine:

a) Tl - Time, or number of pulses, measured from start of erase to the instant
of initial cutoff (definitely black) of any area .l5 in. in diameter or
larger, or to the instant when cut-off area becomes .15 in. in diameter or
larger, within the 8.0 inch useful viewing area.

R e W >
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Preliminary and Tentative Data {Cont'd)

RCA Developmental Type, Dev. No._ C74313

NOTES:

2o

(Cont'ad)

b) T2 - Total time, or number of pulses, measured from start of erase to the
instant of complete cutoff of the viewing beam (definitely black over a
8.0 inch diameter screen area). Erase uniformity is the ratio (T2-T1)/T2.

Measured with entire display written to saturated brightness and with writing
and erasing turned off.,

The time required for any 1.5 inch diameter area of the useful viewing area to

" spontanecusly (no writing or erasing) rise in brightness from just dark (view-

ing beam cutoff) to 10% of saturated brightness.

A single erase pulse cf .0 volts amplitude (optimum viewing duration) or 12
volts amplitude (optimum brightness) is applied to the Backing Electrode.
Erase time is defined as the shortest duration of such a pulse that will
completely erase the display.

With the scanning speed of the writing gun adjusted to be 30,000 inches per
second, the voltage on Grid No. 1 of the writing gun required to write from
just zero brightness (viewing beam cutoff) to 50% of staturated brightness
(measured by shrinking raster technique) is defined to be the modulation
voltage, and is expressed as the difference between the required Grid No. 1
voltage and the measured cutoff voltage of the tube.

Measured by the shrinking raster technique at a scanning speed of 30,000
inches per second and with the raster written from just zero brightness

(viewing beam cutoff) to 50% of saturated brightness in one scan.

Spot position must be within circle of radius indicated centered with respect
to the center of the tube face.

ormation furni an) 'v RCA is belleved to be accurate and reliable.
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. C74313

Environmental Data

Type C74313 was designed to withstand the following environmental tests.
Vibration
The tube shall be vibrated in accordance with the following schedule of inputs.

Direction of Motion

pé X z
Frequency along major perpendicular to perpendicular to
¢oDsSa axis (a) major axis (b) major axis (c)
5-10 L36% D.h. .036" D.A. .036" D.A.
10-55 + 1.2G + 1,20 + 1.206
50-130 + 2.0G + 2.0G + 2.0G
130-250 + 2.0G + 1.56G + 1.5G
250-500 + 2.0G ¥ 2.00 + 2.0G

Inputs shall be measured at the attachment points of the tube with the vibration
fixture and shall be adjusted so that the lowest recorded input value at any
attachment point shall correspond to the above specification.

During vibration a circular trace shall be presented on the screen.

The tube shall be mounted rigidly to the vibration table and the procedure outlined
below followed:

a. The tube, operating, shall be vibrated in a direction along the tube major
axis with the frequency varying between 5 to 500 cycles per second at the
above amplitudes. The frequency cycle may be continuous from 5 to 500 or may
be in steps. However, the rate of change shall be such that the complete
cycle (5 - 500 - 5) will consume approximately 15 minutes. The frequency of
and and all resonant points shall be noted.

The tube shall then be vibrated for 30 minutes at the major resonant frequency

noted. If the tube has a number of resonant frequencies then the tube shall
be vibrated according to the feollowing schedule.

No. of Resonances 0 1 2 3 4
Total Vibration time at - 30 min. - L. hre l% hrs. 2 hrs.
resonance
Cycling Time 3 hrs 2% hrs. 2 hrs. 1% hrs. 1 hrs.

In no case shall the tube be required to have a total elapsed vibration time for
each axis of more than 3 hrs.

6 13
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No.C74313

A
Environmental Data (Cont'd)
If more than four resonant frequencies are noted in any orie plane the four most
severe shall be used.
b, Repeat (a.) ;
with the direction of vibration changed to a direction perpendicular to the
major axis and parallel to one set of deflection plates of the writing gun.
" ¢. Repeat (a.) :
with the direction of vibration perpendicular to the major axis and parallel
e to the other set of deflection plates of the writing gun.

Shock - Nondestructive

@, The tube shall be firmly clamped to the shock table. The tube shall be subjected
to 18 impact shocks of 15G each for a duration of 11 + 1 milliseconds each. Three

& of the shocks shall be applied in each direction along each of the three mutually
perpendicular axis x, y, and 2z.
Shock = Destructive
The tube shall be firmly clamped to the shock tablé; The tube shall be subjected
to 12 impact shocks of 30G each for a duration of 11 + 1 milliseconds each. Two
of the shocks shall be applied in each direction along each of the three mutually
™ perpendicular axis x, y, and z., After the destructive shock test the tube need
not function in any manner and any degree of internal destruction is accéptable.
There shall be no cracking or destruction of the faceplate and all internal parts
shall remain within the shield.
Low Temperature Storage
The tube shall be stored at -65°C for 48 hours.
~

»High Temperature Storage

The tube shall be stored at +85°C for 48 hours.

M, Low Temperature Operation

The tube shall be installed in the test chamber. With the tube not operating the
chamber temperature shall be reduced to -=55°C. After the tube temperature has
stabilized, the tube shall be turned on and off four times at 5 minute intervals.

High Temperature Operation

The tube shall be tested as under low temperature operation except that the
temperature shall be +85°C instead of -55°¢.

7 1
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S Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No._ (74313

ENVIRONMENTAL DATA (Cont‘d)

Temperature Shock

Temperature 3hc 1 be placed in the test chamber wherein a
temperature ¢ > is maintained. This temperature shall be maintained for a
period cf not less than four hours. At the conclusion of this period and within

5 minutes, the tube shall be transferred to a chamber having an internal temperature
of -40°C, The tube shall be subjected to this temperature for a period of 4 hours.

M This procedure shail be repesated 2 more times for a total of 3 cycles.
Humidi ty

@ The tube shall be tested as required by paragraph 4.4 of MIL-E-5422D.

o

With the voltage specifizd below impressed upon the tube through the normal connect-
ions and leads, no visible corona or arcing shall be evident in 15 minutes of
operation at &0,000 feet and +35%C 4in a darkened altitude chamber.

. ri%(nif shall be us

The follow 1 wo apply the veltage specified to the tube and to

o detect coronsa e screen lesd shall be connected to a +11KV supply voltage through
a 25 megohm resistor {nedver to the tube) and a 5.1 megohm resistor, in series. The
5.1 megonm resistor shall be shunted by a 56 kilohm resistor (nearer to the tube) and
an NE51 neon bulb, in series. The write gun heater, the write gun cathode, the write
gun control grid, and the write gun focus leads shall be all connected together, and
shall be connected to a -2750 volt eup;lv through a 10 megohm resistor (nearer to the
tube) and a 5.1 megohm resistor, in series. The 5.1 megohm resistor shall be shunted
by a 56 kilehm resistor (nearer to the tube) and an NE51 neon bulb, in series. All
other tube electredes, tube shield, and cable shields shall be grounded. The neon
bulbs shall not fire. The tube vcltage shall be switched off and on three times

M curing this period.

A
i}
3
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No._C74313

CAUTIONS

The user of this tube is advised to pay particular attention to the
following items in the interest of avoiding possible tube damage.

1. Be sure to include unbypassed one megohm series screen resistor.
2. Do not exceed the maximum or minimum ratings.

3. Be sure to include unbypassed 10 kilohm series resistor in view
grid No. 5.

4. Do not use excessive writing beam current.

5. Protectagainst scanning failure.
6. Protect against loss of writing gun bias.

7. ‘Keep writing beam biased off until after other writing gun voltages
are on.

8. Never write unless viewing beam is on.

Information furnished by RCA is believed to be accurate and reliable.
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. C74313

/—-H'r iting Connector

/ /_Defle ction Connector
2 [

13,12
: .040

2,50
- ;030

s g I
| |
_ 1 F
Q&
17,50
(Note B)
\
G
N__ 1/2~20
11,00 B TPI H
(Note B) ‘
18,00 / -
(Note B) / Screen
" / Connector
',‘ u: | T;’:‘/.‘tf - =
\ 1 1. /> Target Connector
= L1
h ‘
| : \ | Viewing Tonnector
g |
1! : | )
W |
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Y
p— C i
le— 3,62 £ —o
.020 Dia.
Dimensions in Inches Unless Otherwise Shown. Dimensions Shown Without Tolerances are Design Centers.
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. C74313

Top View

Minimum Useful
Viewing Area
(See Note 1,
Sheet 4)
Grounding Contacts
180° apart
Painted
Area
Dimensions in Inches Unless CUther-
wise Shown. Dimensions Shown
Without Tolerances are Design
Centers.
Bottom View
N ><—Targe~t Comector
Nots C

Screen Connector

, / 075 maxo
8,50
4,84 > (Note B)

!

10,50
(Note B)

«25 B, Min
i e

la— 4,38 —

Aﬂ

Deflection Viewing Connector

Connsctor Shael 11 of 13
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. €74313

Wire Connection Guide

AMP No. P. 0. 83C1l41699HLE,

1. S Connector Assly - S
creen Comnector Assly - Sereen . a360p1 and 1/2-20TPI End Cap

2. Writing Connector Assly. (Winchester No. PM6P/HV and
Amphenol No. 97-3106A-20 (438)

A, Write Gun Cathode

B. . Write Gun Heater A

C. Write Gun Heater ‘s B
D. Write Gun Control Grid

E. Write Gun Focus D "

3, Viewing Connector Assly. (Bendix No. PTOAE-12-8P(SR))

- A. View Gun Heater
B. View Gun Cathode
C. View Gun Grid No. L
D. View Gun Grid No. 2, Write Gun
Grids No. 2 and No. 4
F. View Gun Grid No. 3 (Collimator No. 1)
G. View Gun Heater

4, Target Connector Assly. (Bendix No. PTO6E-8-4P (SR)
A. Backplate (Violet Wire) ' i
B. View Gun Grid No. 5 (Collector)(Red Wire) *4%;9”
C. View Gun Grid No. 4 (Collimator No. 2) B\ Y¢

(Green Wire)

5. Deflection Connector Assly. (Winchester No. PM6P/LS6 and No. PM6H)

B. Deflecting Electrode No. 1 (D1)

C. Deflecting Electrode No. 2 (D2) A

D. Deflecting Electrode No, 3 (D3) B B
E, Deflecting Electrode No. 4 (D4)
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Preliminary ‘and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. CPa013

TABULATED DIMENSTONS

Dim Minimum Bogie Maximum
A 20.25 20.50 20.75
B 13.91 14,16 14,16
c 3,00 350
D 10.75 10.88
E 2,94 3.00 3.06
F 13,13 13.25 1337
G 15,38 15.50 15.62
H 19.88 20.00 20,12
J 9.60 9.68 9.70
K 8,28 8.30 8«32
L 50° 60° 70°
M 35° 50 550
N 25 hge 559
P .60 .63 .66
Q 5.9

R Fu2H

NOTES:
A, ﬁzgizontal trace on tube face is parallel to horizontal centerline A-A' within
B. ;olérance on lead length is +.gg"o
-, 00"

C. Shield neck and collar need not be concentric. Major axis of the tube is
defined with respect to the collar and the holes in the mounting brackets.

Dimensions in Inches Unless Ctherwise Shown. Dimensions Shown without Tolerances are Design Centers.
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