
4464 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. 1-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE No. I0 VOLTS el/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE • 25° C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No.1-70-CATHODE VOLTS•I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS*I/12 E 
ANODE-TO-DYNODE No.I0 VOLTS•I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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4464 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT 

AS A FUNCTION OF DYNODE-No.5 VOLTS 
DYNODE No.1-70-CATHODE VOLTS= 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE .100 
ANODE-TO-DYNODE No .I0 VOLTS '.100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 ANC :00 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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4464 

TYPICAL EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

DYNODE No.I-TO-CATHODE VOLTS=AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.125 
ANODE-TO-DYNODE No. ID VOLTS 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 ANO 00 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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4464 
TYPICAL EFFECT OF MAGNETIC FIELD 

ON ANODE CURRENT 
DYNODE No.1 -TO-CATHODE VOLTS. AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.125 
ANODE-TO-DYNODE No.I0 VOLTS:125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4465 

Multiplier Phototube 

C‘ 

S-20 RESPONSE 

IO-STAGE, HEAD-ON VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, andScintillation-Coun-
ter Equipment Requiring Low-Dark Current and High Sensitivity 
OveraWide Spectrum (Blue Visible Well into Near Infrared).  

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 x 500 angstroms 
Cathode, Semitransparent   K-Na-Cs-Sb (Multialkali) 

Shape  Flat, Circular 
Minimum area   15.1 sq.in. 
Minimum diameter   4.38 in. 

Window  Lime Glass° 
Index of refraction at 5893 angstroms  1.51 

Dynode Material  Copper-Beryllium 
Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10  7 pf 
Anode to all other electrodes  8.5 pf 

Maximum Overall Length 7  69" 
Seated Length 75" ± 0.19" 
Maximum Diameter 5  31" 
Operating Position   . .Any 
Weight (Approx.)   1 lb 7 oz 
Bulb  J42 
Socket   Cincha No.3M14,or equivalent 
Magnetic Shield  Perfection Mica Co.c,or equivalent 
Base  Small-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-45), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AM 

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

DY5 

DT4 

DY5 

6 

13 
DY2 14 G METAL 

COLLAR 'DTI 
IC 

DIRECTION or LIGHT: 
INTO END OF BULB 

DYg 

DYm 
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4465 
Maximum Ratings, Absoiute—Maxinum Valves: 

DC Supply Voltage: 
Between anode and cathode  
Between anode and dynode No.10   
Between consecutive dynodes  
Between dynode No.1 and cathode  
Between focusing electrode and cathode   

Average Anode Current d   
Ambient Temperature  

2500 max. volts 
300 max. volts 
300 max. volts 
600 max. volts 
600 max. volts 
1 max. ma 

85 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage (E) across • 
voltage divider providing 1/6 of E between cathode and 
dynode No.1; 1/12 of E for each succeeding dynode stage; 
and 1/12 of E between dynode No.10 and anode. Focusing-
electrode voltage is adjusted to that value between 50 
and 100 per cent of dynode-No.1 potentiel (referred to 
cathode) which provides maximum anode current. 

With E = 2000 Volts (Except as noted) 
Kin. TYP. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms  

Cathode radiant, 
at 4200 angstroms. . 

Luminous, at 0 cps. . 
Cathode luminous: 
With tungsten 

light sources. .   
With blue light 

sources' ,"  
With red light 

source-1, "  
Current Amplification.   
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 12 a/le  

Equivalent Noise Input   
Anode-Pulse Rise Time"   
Electron Transit TimeP   

- 1.1 x 104 - a/w 

- 6.8x 10-2 - a/w 
12 25 240 a/Im 

1.2 x10-4 1.6 x 10-4 - a/lm 

5 x 10-8 a 

3 x10-7 a 
- 1.6 x1- 05 

- 4x10-1° lx i -° lm 
- 3.8x10-12 

- 1.65x10-° S&: 
- 9.3 x10-8 - sec 

With E = 1500 volts (ExcePt as noted) 

Min. Ty'. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms  
Cathode radiant, 

at 4200 angstroms. . . 
Luminous, at 0 cps'. . . 

- 2.1 x 103 

- 6.8 x10-2 
5 

a/w 

a/w 
a/lm 

o 

o 
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4465 

Iii,. Ty,. tax. 

Cathode luminous: 
With tungsten 

light source  1.2x10-4 1.6)(104  allm 
With blue light 

source''  5 x lee - - a 
With red 1 ight 
sourcebk  3 x 10-1 — a 

Current Amplification. _ 3.1 x 104  
Equivalent Anode-Dark-

.. Current Input at a 
luminous sensitivity 
of 12 a/le  - 4 x 10-19 1 x 10-9 lm 

a Corning No.0080 made by Gorging 81aSs marks, Corning, New York, or 
equivalent. 

b Made by Cinch Manufacturing Company, 1026 South Boman Avenue, Chicago 
20, Illinois. 

C Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica company, 1322 North 
Ellston, Chicago 20, Illinois, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 

• Under the following conditions: Thelight source isatungsten—filegiet 
lamp haying al me—glass envelope. It is operated at &color temperature 
of 2870 K and a light input of 1 microlumen is used. 

Under the following conditions: The light source is a tungsten—filament 
lamp having alime—glass envelope. It is operated at a color temperature 
of 2870 ° K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

I Under the following conditions: Light incident on the cathode is 
transmitted througha blue filter (Corning C. S. No.5-58 polished to 1/2 
stock thickness—manufactured by the Corning Glass Works, Corning, New 
York) from a tungsten—filament lamp operated at a color temperature 
of 2870 0 K. The value of light flux incident on the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

h See Spectral Characteristic of 2870° 1 Light Source and Spectral Char-
acteristic of Light from 2d70. K Source after Passing through Indicated 
Blue litter at front of this Section. 

J Under the following conditions: light incident on the cathode is 
transmitted througha red filter (Corning C.S. No.2-62, manufactured by 
the Corning Glass works, Corning, New York) from a tungsten—filament 
lamp operated at a color temperature of 2870' K. Thevalue of light 
flux incident on the filter is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as anode. 

See Spectral Characteristic of 2890° K Light Source and Spectral Char— 
acteristic of Light from 2890. I Source after Passing through Indicated 
Red Filter at front of this Section. 

• At a tube temperature of 25 0 C. Dark current may be reduced by used' 
a refrigerant. 

n Measured between 10 per cent and 90 per cent of maximum anode—pulee 
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 window of the tube and tne 
time at which the output pulse at the anode terminal reaches peek 
amplitude. The transit time is measured under conditions with the 
incident light fully illuminating the photocathode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
shown under Type 4463 also applies to Type 4465 

RADIO CORPORATION OF AMERICA DATA 2 
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PHOTOCATHODE r--- 4.38 MIN. DIA. 'ISEE NOTE) 

5.25 ±.06 DIA. - FACEPLATE 

3.50 
±.I9 
1 I.97 

J42 BULB 

METAL 
COLLAR 

BASE 
JEDEC GROUP 5 

No. 814-45 

2.38 MAX. 
DA. 

6.75 
±.I9 

.75R. 
2.001-.06 

DIA. 

7.69 
MAX. 

92CS-12320 

DIMENSIONS IN INCHES 

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

bottom of the base. 

NOTE: Within 4.38 . diameter, „deviation from flatness of 

external surface of faceplate will not exceed 0.010" from 

peak to valley. 
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4465 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
DYNODE No.1-70-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE No.I0 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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4465 
TYPICAL OUTPUT CURRENT AS A FUNCTION OF 

DYNODE-No.5 VOLTS CHARACTERISTIC 
DYNODE No.1-TO-CATHODE VOLTS. 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No 5 

STAGE .100 
ANODE-TO-DYNODE No.I0 VOLTS .100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

RETWFFN 50 AND 00 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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4465 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE No. I0 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE • 25 C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 
DYNODE No.I-TO -CATHODE VOLTS .1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS.1/12 E 
ANODE-TO-DYNODE No.I0 VOLTS .1/12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE— 
TWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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4465 
TYPICAL EFFECT OF MAGNETIC FIELD ON 

ANODE CURRENT CHARACTERISTIC 
DYNODE No.I -TO-CATHODE VOLTS .AS INDICATED 
EACH SUCCEEDING DYNODE -STAGE VOLTS.I25 
ANODE -TO-DYNODE No.I0 VOLTS .125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.) POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.  
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DYNODE No.1-70-CATHODE VOLTS . AS INDICATED 
EACH SUCCEEDING DYNODE -STAGE VOLTS.125 
ANODE - TO-DYNODE No.I0 VOLTS.125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE . 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFEERED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4471, 4472 

Photomultiplier Tubesa 
9-STAGE, SIDE-ON TYPES S-4 RESPONSE 

CONTROLLED SENSITIVITY ABOVE WAVELENGTH OF 5800Â 

The 4471 and 4472 are the same as the 93IA except for the 
following ;terns: 

Characteristics Range Values: 

Vsta E = t000 volts 

Nus. Ty*. Asa. 
Sensitivity: 

Luminous, at 0 cps*  10 100 600 a/lo 
"Red-to-White" Ratio: 

4471   5 
4472   7 

a Alternate designation for Multiplier Phototube. 

Under the following conditions: The light source is a tungsten-ritement 
lamp having A lime—glass envelope. It is operated at a color tamperer 
ture of 2870'K and a light input of 10 microlumens is used. 

OPERATING CONSIDERATIONS 
The luminous—sensitivity ratings of the 4471 and 4472 are 

higher, and their sensitivities above the wavelength of 5800 
angstroms are controlled. This control is Important in appli-
cations where a high level of sensitivity in the red region of 
the spectral-response characteristic is required. The degree 
of this controlled sensitivity in the red region is specified 
by a "red-to-white" ratioof anode currents. Anode current is 
measured first using atungsten-lamp source, and then measured 
with a red filter interposed between the light source and the 
phototube. The "red-to-white'. ratio is greater than 5% forthe 
4471, and greater than 7% for the 4472. 

The anode current comprising the "white" portion of this 
ratio is measured with a light input of 10 microlumens. The 
light source is a tungsten-filament lamp having a lime-glass 
envelope. It is operated at a color temperature 012870° K. 

The anodecurrent comprising the "red" portion of the ratio 
is measured underconditions identical with the "white" measure-
ment except that the light input of 10 microlumens is trans-
mitted through a red filter (Corning C.S. No.2-112--manu-
factured by the Corning Glass Works, Corning, N.Y., or equiva-
lent1which has the following characteristics: thetransmittance 
of all wavelengths from 3000 to 5790 angstroms is less than 
0.5%; the 37% transmittance point lies between 6030 and 6070 
angstroms; the transmittance from 6400 to 7000 angstroms is 
greater than 80%; and the difference between the wavelengths where 
transmittance is 15%and 60%is not greater than 150 angstroms. 

CeiliA111, RADIO CORPORATION OF AMERICA 
lee Electronic Components and Devices Harrison, N. L 
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4473 

Photomultiplier Tubea 
9-STAGE, SIDE-ON TYPE S-4 RESPONSE 

CONTROLLED SENSITIVITY ABOVE WAVELENGTH OF 5800X 

The 4473 is the same as the IP21 except for the following 
items: 

Characteristics Range Values: 

Pith E = s000 volts 

Sensitivity: Iftg• 1.31. ex: 

Luminous, at 0 cpsb  40 160 800 a/lm 
"Red-to-White" Ratio   7 - - 

a Al ternate designat ion for Multiplier Phototube. 

under the following condi tionsi The 1 ight source is a tungsten-f ilament 
lamp having e lime-glass envelope. It is operated at a color tempera-
ture of 28 70. K and a light input of 10 microlumens is used. 

OPERATING CONSIDERATIONS 

Sensitivity of the 4473 above the wavelength of 5800 ang-
stroms iscontrolled. This control isimportant inapplications 
where a high-level of sensitivity in the red region of the 
spectral-response characteristic Is required. The degree of 
this controlled sensitivity in the red region is specified by 
a "red-to-white" ratio of anode currents. Anode current is 
measured first using atungsten-lamp source, and then measured 

with a red filter interposed between the light source and 
phototube. The "red-to-white" ratio is greater than 7% for 

the 4473. 

The anode current comprising the "white" portion of this 
ratio is measured with a light Input of 10 microlument. The 
light source is a tungsten-filament lamp having a lime-glass 
envelope. It is operated at acolor temperature of 28700 K. 

The anode current comprising the "red" portion of the ratio 
is measured underconditions Identical with the "white" measure-
ment except that the light input of 10 microlumens is trans-

mitted through a red filter 'Corning C.S. No.2-112--manu-
factured by the Corning Glass Works, Corning, N.Y., or equiva-
lent1whichhasthe following characteristics: the transmittance 
of all wavelengths from 3000 to 5790 angstroms Is less than 

0.5%; the 37% transmittance point lies between 6030 and 6070 
angstroms; the transmittance from 6400 to 7000 angstroms is 

greater than 80%; and the difference between the wavelengths 

where transmittance is 15% and 60% is not greater than 150 
angstroms. 

RADIO CORPORATION OF AMERICA 
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4492 
Image Orthicon 

Magnetic Focus 4-Y2-Inch Dia. Magnetic Deflection 
For use in the luminance channel of suitably designed 
4-tube color TV cameras in studio or outdoor service 

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

Direct Interelectrode Capacitance: 
Anode to all other electrodes  12 pp 

Target-to-Mesh Spacing 0  002 in 
Spectral Response  S-10 
Wavelength of Maximum Response. ... 4500 *3001 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size of   1.6 in max. Diagonal 
Note: The size of the optical image focused on the photo-
cathode should be adjusted so that its maximum diagonal 
does not exceed the specified value. The corresponding 
electron image on the target should have a size such that 
the corners of the rectangle just touch the target ring. 

Orientation of. ... Proper orientation is obtained when the 
vertical scan is essentially parallel to the plane passing 
through the center of the faceplate and the grid-No.6 
terminal. The horizontal and vertical scan should start 
at the corner of the picture between the grid No.6 and 
the photocathode terminals. 

Focusing Method Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375 in ± 0.310 in 
Greatest Diameter of Bulb 4  500 in ± 0.094 in 
Envelope Terminals  5 
End Base  Small-Shell Diheptal 14-Pin Base 

(JEDEC Group 5, No.B14-45) 
Socket   Cinch Part No.3M14, or equivalent 
Operating Position . . . The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 
any other position where the axis of the tube with the base 
up makes an angle of less than 20° with the vertical. 

Weight ( Approx . )  2.3 lb 
Minimum Deflecting-Coil Inside Diameter  3.2 in 
Deflecting-Coil Length  7 in 
Focusing-Coil Length   15 in 
Alignment Coil: 
Position on neck... . Centerline of magnetic field should be 

located 9.25" from the flat area of the shoulder. 
MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 
Photocathode: 
Voltage  -700 max. V 
Illumination  50 max. fc 

[ECEM Electronic Components 
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4492 
Operating Temperature: b 
Any part of bulb   65 max. 0C 
Of bulb at large end of tube (Image section) 35 min. 0C --". 

Temperature Difference: 
Between image section and any part 
of bulb hotter than image section  5 max, 0C 

Grid-No.6 Voltage  -700 max. V 
Target Voltage: 
Positive value   10 max. V 
Negative value  10 max. V 1 

Field-Mesh Voltagec  30 max. V 
Grid-No.5 Voltage  300 max. V 
Grid-No.4 Voltage  350 max. V 
Grid-No.3 Voltage  400 max. V 
Grid-No.2 & Dynode-No.1 Voltage  350 max. V 
Grid-No.1 Voltage: Negative bias value. . • 125 max. V 

, Positive bias value .. . 0 max. V' 
Voltage Per Multiplier Stage   350 max. V 
Anode-Supply Voltaged  1650 max. V 
Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 125 max. V 
Heater positive with respect to cathode. 10 max. V 

TYPICAL OPERATING VALU ES 

Photocathode Voltage   -600 V 
Grid-No.6 Voltage (Image Focus) 
Approx. 70% of Photocathode Voltages.   -370 to -470 V 

Target Voltage Above Cutoff 9  2.3 V 
Field-Mesh Voltage c   15 to 25 V 
Grid-No.5 Voltage (Deceleratcc)  40 V 
Grid-No.4 Voltage (Beam Focus)   70 to 90 V 
Grid-No.3 Voltageh   250 to 275 V 
Grid-No.2 & Dynode-No.1 Voltage  280 V 
Grid-No.1 Voltage for Picture Cutoff  -45 to-115 V 
Dynode-No.2 Voltage  600 V( , 
Dynode-No.3 Voltage  800 V — 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage   1250 V 
Recommended Target Temperature Range'   35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage .   5 V 
Field Strength of Focusing Coil:i 
At center of scanning section (Approx.). . .0 G — 
In plane of photocathode (Approx.)   120 G 

Field Strength of Alignment Coil   0 to 3 G 

PERFORMANCE DATA 
With conditions shown under Typical Operating Values 
including Recommended Target Temperature Range; 
target voltage adjusted to 2.3 volts above cutoff; with 
camera lens set to bring picture highlights a maximum 
of one stop over the knee of the light transfer charac-

L OVi 
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4492 
teristic; and operation in a 525-line 60-cycle TV system. 

Typical 
Signal-Output Current (Peak to Peak)   20 MA 
Ratio of Peak-to-Peak Highlight 
Video-Signal Current to RMS Noise 
Current for Bandwidth of 4.5 MHzk   59: 1k 

Photocathode Illumination at 28700K Required 
to bring Picture Highlights to the "Knee" 
of Light Transfer Characteristic  0.02 fe 

Amplitude Response at 400 TV Lines 
per Picture Height (Per cent of large-mea 
black to large-area white)m  75 % 

Highlight Signal Variation 
(Per cent of peak signal)   15 % 

Background Signal Variation 
(Per cent of peak signal)   7.5 P. 

b Operation outside of the Recommended Target Temperature 
Range shown under Typical Operating Values will not 
damage the 4492 provided the Maximum Temperature Ratings 
of the tube are not exceeded. Optimum performance, how-
ever, is only obtained when the tube is operated within 
the Recommended Target Temperature Range. 

C With respect to grid No.4. 

d Dynode-voltage values are shown under Typical Operating 
Values. 

• With 4492 operated in RCA TIC-42 camera at fixed photo-
cathode voltage. 

f Adjust for optimum focus. 

9 The target supply voltage should be adjustable from -5 to 
▪ +5 volts. 
^ Adjust to give the most uniformly shaded picture near maxi-
mum signal. 

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

k Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, bandwidth, 
system line number and frame time, and the choice of refer-
ence signal black level. Two common test conditions and 
resultant difference in signal-to-noise ratio are shown on re-
verse side. Method A Method B 

Bandwidth 4.5 MHz 5.1 MHz 
Scan Line Number 525 625 
Field Rate 60 50 
Black Level Picture Black "Capped" Black 
Target Voltage 2.3 V 3.0 V 
Signal-to-Noise Ratio 59:1 83: 1 
m Measured with amplifier having flat frequency response. 
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4492 
TERMINAL DIAGRAM (Bottom View) 
OIRECT ION Or LIGHT: PERPENDICULAR TO 

LARGE END Or TUBE 
Gb 

G3 
FIELD 
MESH 

04 

ENVELOPE TERMINALS 
Terminal Over Pin 2 - Field Mesh 

Terminal Over l'in 4 - Photocathode 

Terminal On Side 
or Envelope 
Opposite Base Key - Grid No.6 

Terminal Over Pin 9 - Grid No.5 

Terminal Over Pin II - Target 

DIMENSIONAL OUTLINE 
4.500 —1 

t.0 r .1811 
94 +.002 _ 015 

DIA. 

5.781 
+ .015 

VIBRATION-
AB ORBING 

()ere,. 
REMOVE 

•11• 

LIGHT 
SHIELD 
coaToKs 

92C5-10687R2 

.777. 
MAX. 

3.125 
A.080 
DIA. 

I SMALL-SHELL 
DIHEPTAL 

  /4-PIN BASE 
JEDEC GROUP 5, 

N• B14-43 

19.375 
5.310 

.800 
t.I25 

DETAIL OF ENVELOPE 
TERMINALS 

SMALL-SHELL 
DIHEPT AL 
14-PIN BASE 

Pin 1 - Heater 

Pin 2 - Grid No.4 

Pin 3 - Grid No.3 

Pin 4 - Internal 
Connection— 
Do Not Use 

l'in 5- Dynode No.2 

Pin 6 - Dynode No.4 

Pin 7 - Anode 

Pin 8 - Dynode No.5 
Pin 9- Dynode No.3 

l'in 10 - Dynode No.1, 
Grid No.2 

Pin 11 - Internal 
Connection— 
Do Not Use 

l'in 12 - Grid No.1 

l'in 13 - Cathode 

14 - Heater 

VIIMATION-ABSORBINS 
TIPS 

DO NOT REMOVE 

4rt 3* 

VOLES, 1110. APART. 
.31101A. 

32%10+ 

ENLARGED BOTTOM VIEW 

Dimensions in Inches 

0 
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DIMENSIONAL OUTLINE 

(') 

4.500 
t .094 

DIA. 

VIBRATION-
ABSORBING 

TAPE 
DO NOT 
REMOVE 

LIGHT 
SHIELD 
COATING 

5.781 

VIBRATION-ABSORBING 
TIPS 

DO NOT REMOVE 

--+.019 

MAX. 2 
19.375 
t .3 0 

.175 
MIN.1 

.800 
t.125 

.4rtr 

SMALL SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

N11914-45 

DETAIL OF ENVELOPE 
TERMINALS 

ENLARGED BOTTOM VIEW 

Dimensions in Inches 

.250 
9.030 

2 HOLES, I$o• APART, 
.311 DIA. 

32•11ce 

92C3-.04117112 
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4493, 4494, 4495 
Vidicons 

1-Inch Diameter 
Electrostatic Focus Magnetic Deflection 
For use in the chroma channels of suitably designed 

color TV cameras in live pickup service 
GENERAL 

Overall Length  6.25 in ±0.10 in 
Greatest Diameter 1.125 in ±0.010 in 
Bulb Diameter   1.025 in ±0.003 in 
Faceplate Thickness  0.094 in ±0.012 in 
Direct Interelectrode Capacitance: 0 

Target to all other electrodes   5.0 pF 
Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Heater Power  0.6 W 
Photoconductive Layer: 

Maximum useful picture size 0  192 in x 0.256 in 
Orientation of quality rectangle—Proper orientation is ob-

tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane pass-
ing through the tube axis and short index pin. 

Base   Small-Button Ditetrar 8-Pin, (JEDEC No. E8-11) 
Socket   Cinch No. 133-98-11-015, or equivalent 
We ight   2.8 oz 
Operating Position   Any 

ABSOLUTE MAXIMUM RATINGS 

Grid-No. 6 & Grid-No. 3 Voltagec 1200 max. V 

Grid-No. 5 Voltage`  750 max. V 
Grid-No. 4 Voltage   400 max. V 
Grid-No. 2 Voltage   850 max. V 
Grid-No. 1 Voltage: 

Negative bias value  300 max. V 
Positive bias value  0 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  125 max. V 
Heater positive with respect to cathode  10 max. V 

Heater Voltage  7 max. V 
Target Voltage  100 max. V 
Target Dark Current 0  05 max. µA 
Peak Target Currentd  0.4 max. /IA 
Faceplate: 

Illumination  1000 max. fa 
Temperature  71 max. OC 

MOM Electronic Components 
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TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 0.192 in x 0.256 in 
Faceplate Temperature of 250 to 300 C 

For All Types 

Grid-No. 6 (Decelerator) & Grid-No.3 Voltage   750 V 
Grid-No.5 Voltage  250 to 315 V 
Grid-No.4 (Beam-Focus Electrode) Voltage  100 to 125 V 
Grid-No.2 (Accelerator) Voltage  100 to 300 V 
Grid-No.1 Voltage  -20 V 

4493 4494 4495 
(Red) (Green) (Blue) 

Illuminatione   4.5 4.5 4.0 fc 

Signal Output Current"   0.060 0.060 0.020 

Signal-to-Dark Current 

Ratios   6:1 6.1 4:1 

Typical Resolution:S 

Center   500 500 500 TV lines 

Corner   400 400 400 TV lines 

Amplitude Response to a 
125 TV Line Square-
Wave Test Pattern at 
Center of PictureS  60 60 60 

Average "Gamma" of 
Transfer Characteristic( 0.65 0.65 0.65 

Lag - Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
after Illumination is 
Removed(   12 12 10 

°This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the de-
flecting-yoke assembly. The resistive component of the out-
put impedance is in order of 100 megoluns. 

`The maximum voltage difference between grids No.6 & 3 and 
No.5 should not exceed 750 volts. 

dVideo amplifiers must be designed properly to handle peak 
target currents of this magnitude to avoid amplifier overload 
or picture distortion. 

°Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is oper-
ated at a color temperature of 3100° K. These illumination 
values are incident on the filters shown in (f) which are in-
terposed between the light source and tube faceplate. 

o 

o 

o 

) 
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4493, 4494, 4495 

These characteristics are measured using the following stan-
dard optical filters, or equivalent: 

For type 4493 (Red) - Wratten No.25 (A) with 
2 Fish-Shurman No. IR650 

For type 4494 (Green) - Wratten No.58 with 1 
Fish-Shurman No. IR650 

For type 4495 (Blue) - Wratten No.47 with 1 
Fish-Shurman No. IR650 

-  

BASING DIAGRAM (Bottom View) 

Pin l - Heater 

Pin 2 - Grid No.1 

Pin 3 - Grid No.4 

Pin 4 - Grids No.3 
& No.6 

Pin 5 - Grid No.2 

Pin 6 - Grid No.5 

Pin 7 - Cathode 

Pin 8 -Heater 

Flange -Target 

Short Index Pin - 

Internal 
Connection— 
Make No Connection 

fl 

TARGET 
63 
Ge 

64 

62 

SNORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 
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4493, 4494, 4495 

DIMENSIONAL OUTLINE 

1.125" .835« 
2.010« ±.035 

¡es:" 

6.28* 
*Ad' 

FACEPLATE 

MASKED PORTION 
OF FACE 

(SEE NOTE 

METAL 
TARGET 
FLANGE 

wart .00r 

.375« 
(SEE NOTE 2) 

SASE 
JEOEC No.E8—II 

92C S -115,2 

Note h Straight Sides Of Masked Portions Are Parallel To 
The Plane Passing Through Tube Axis And Short Index Pin. 

Note 2: Within This Distance, Diameter Of Bulb Is 1.025" + 
0.003"-0.030': 
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4500 

Vidicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 
I-INCH DIAMETER HIGH SENSITIVITY 

For Use in Applications Where Scene Motion is 
Limited and for Slow-Scan TV Pickup Service 

GENERAL 

Neater, for Unipotential Cathode 
Voltage (AC or DC) 8  3 ± 10% V 
Current at 6.3 V 0  6 A 

Direct Interelectrode Capacitance' 
Target to all other electrodes 4  8 pF 

Spectral Response See Typical Spectral Response 
Photoconductive Layer 0  82 inch 
Maximum useful diagonal of rectangle 
image (4 x 3 aspect ratio)b 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   6.26 ± 0.25 inch 
Greatest Diameter  1.125 ± 0.010 inch 
Operating Position   Any 
Weight (Approx.)   2 oz 
Bulb   18 
Focusing Coil Cleveland Electronicsc.d No. VF-115-5, 

or equivalent 
Deflecting Yoke Cleveland Electronlcsc.d No.VY-III-3, 

or equivalent 
Alignment Coil  Cleveland Electronics" No.VA-II8, 

or equivalent 
Socket  Cinche No.54A18088, or equivalent 
Base  Small-Button Ditetrar 8-Pin, (JEDEC No.E8-II) 

BASING DIAGRAM (Bottom View) 
Pin 1-Heater . 
Pin 2-Grid No.1 • 
Pin 3- Lnternal Connection-

Do Not Use 
Pin 4-Internal Connection-

Do Not Use 
Pin 5-Grid No.2 
Pin 6-Grids No.3 and No.4 
Pin 7-Cathode 
Pin 8-Heater 
Flange-Target 
Short Index Pin-Internal H Sur H 

Connection-
Make no Connection 

FUWOE 
TARGET 

IC 02 

DIRECTION OF LIGHT: 
INTO FACE END OF MOE 

C) RADIO CORPORATION OF AMERICA 
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ABSOLUTE-MAXIMUM VALUES 

For scanned area of 1/2 x 3/8 inch 

Grid-No.3 & Grid-No.4 Voltage  1000 
Grid-No.2 Voltage  750 
Grid-No.I Voltage 

Negative bias value  
Positive bias value  

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode  125 V 
Heater positive with respect to cathode  10 V 

Target Voltage   60 V 
Dark Current 0  I µA 
Peak Target Current  f 0  6 µA 
Faceplate 

Illum inationg  1000 fc 
Temperature Range 

Storage  -20 to 70 °C 
Operating  -10 to 55 °C 

900 
o 

V 
v 

v 
V 

TYPICAL OPERATION AND PERFORMANCE DATA 

For Standard TV Scan Rates 

For scanned area of 1/2 x 3/8 inch.Facep late temperature of 30°C. 

Loa- High-
Voltage Voltage 

Operation Operation 

Grid-No.4 (Decelerator) & 
Grid-No.3 (Beam-Focus 
Electrode) Voltage  250h to 900 750 v 

Grid-No.2 (Accelerator) 
Voltage   300 300 V 

Grid-No.I Voltage for 
Picture Cutoffi   -45 to -100 -45 to -100 v 

Average "Gamma" of Transfer 
Characteristic  0.7 0.7 
Signa -output current be-
tween 0.02 µA 5 0.2 µA 

Visual Equivalent Signal-to-
Noise Ratio (Approx.)". . .   300:1 300:1 

Lagm 
Typical value  56 55 % 

Minimum Peak-to-Peak Blanking 
Voltage 
When applied togrid No.1 . . 75 75 V 
When applied to cathode. .   20 20 V 

Limiting Resolution at Center 
of Picture 
Typical value  GOO 

7°° { T Line: 
Amplitude Response to a 400 TV 
Line Square-Wave Test Pattern ao 30 % 
At center of picture , 

Field Strength at Center of 
Focusing Coil"  40 60 G 

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



4500 

Low- High-

Voltage Voltage 
Operation Operation 

Typical Signal Output 
At frame time of 
1 second   160 nA 
2 seconds  70 nA 
4 seconds  so nA 
6 seconds  19 nA 

10 seconds  10 nA 
Lag,orResidual Signal-Time to reach 5 per-

cent level  5 to 10 frames 
Amplitude Response to 400 TV Lines   50 % 
Signal Storage--Time to decay to 50 per-
cent level  80 seconds 

pà 

Peak Deflecting-Coil Current 
Hor' zontal   185 375 mA 
Vert' cal   25 43 mA 

Field Strength of Adjustable 
Alignment Coil  Oto 4 0 to 4 8 

Average-Ltght-Level Operation--1.0 Footcandle on Faceplate 

Faceplate Illumination (111gbligtit4 . . . ,-- .   1 fc 
Target Voltage"I  7 to 25 V 
Dark Currentr  0.005 µA 
Signal-Output Current' 

Typical   0.4 µA 

Loa-Light-Level Operation--0.1 Footcandle on Faceplate 
Faceplate illumination (Highlight)   0.1 fc 
Target Voltage ,q  15 to 45 V 
Dark Currentr  0.02 µA 
Signal-Output Current ° 

Typical   0.16 

TYPICAL OPERATION AND PERFORMANCE DATA 

For Slow-Scan Applications 

Typical Target Voltage   30 V 
Typical Dark Current   e nA 
Typical Exposure   0.25 footcandle-

seconds 

• This capacitence which effectively lathe output impedance of the 4500, 
na increased when the tube is mounted in the deflecting-yoke and 
focusing-coil  bl y. The eee i e tive component of the output impedance 
is in the order of 100 megohms. 

Orientation of quality rectangle is obtained when the horizontal scan 
is essentially parallel to the straight sides of the masked portions of 
the faceplate, The straight sides are parallel to the plane p g 
through the tube axis and short pin. The masking is for orientation 
only and does not define the proper scanned area of the photoconductive 
layer. 

C Made by Cleveland Electronics Inc., 1974 East 61st St., Cleveland Ohio. 
d 

These components are chosen toprovide tube operation with minimum beau-
landing error. 

e Made byCinch Manufacturing Corporation, 1026 S. Homan Ave., Chicago 24, 
Illinois. 

f Video amplifiere must bedesigned properly to handle target currents of 
this magnitude to avoid amplifier overload or picture distortion. 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.). 
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4500 

g For conditione hhere"vhice light" isuniformly diffused overentire tube 
face. 
Definition, focus uniformity, andpicture qualityd  withd  
grid-Nod end grid-No.3 voltage. In g 1, grid-No.4 end grid-Nn. ( ) 
should be operated above 250 volt.. 

j With no blanking voltage on grid No.l. 
Measured with high gain, low-noise, caacode-input-type anplifier having 
bandwidth of 5 Mc/a and • peak signal-output current 0(0.35 microampere. 
Because the cuise in such a system is predominately of the high-frequency 
type, the visual equivalent aignal-to-noiae ratio na taken a. the ratio 
of the highlight video-signal current to rms noise current, multiplied 
by a factor of 3. 

▪ Defined es the per cent of initial value of signal-output current 1/20 
second after illumination is removed. Values shown are for initial 
'signal-output current of 0.3 microampere and • dark current of 0.02 
nicroampere. 

▪ The polarity of the focusing coil should be such that a north-seeking 
pole iesttracted tothe image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

▪ Itc :ened::!::npfeorrateink .te2 imm2:t ljusted to the value which 

Itrrlig=11C:ger!Zee:201"   ly toilluistrate the operating 
11; encountered. 

r The deflecting circuits must provide extremely linear scanning for good black-
level reproduction. Dark-current eignoliaproportionaltotheacanning velocity. 
Any change inscanning velocity produceeeblack-level error indirect proportion 
to the change in scanning velocity. 

k Defined as the componentofthe highlight target current after the dark-current 
component has been subtracted. 

OPERATING CONSIDERATIONS 

Target connection may be made by a suitable spring-finger 
contact bearing against the edge of the metal ring at the face 
end of the tube. 

Faceplate-temperature should not exceed55°C (131°F), either 
during operation or storage of the 4500. Operation at a face-
plate temperature of about 30°C (86°F) is recommended. The 
4500 should be operated at a steady temperature to maintain 
dark current at apreselected level and thereby insure optimum 
and stable day-to-day operation. If temperature control can-
not be made in the camera installation, changes in target volt-
age may be required from time to time. The range of target 
voltage for various dark current levels is shown in Range of 
Dark Current. Individual 4500's will have substantially 
identical performance characteristics when operated with an 
identical value of dark current. 

Operation at higher electrode voltages may introduce 
additional beam-landingerrors dmtmaybepartiallycompensated 
for by repositioning the deflecting components. Full compen-
sation may require the application of a modulating voltage of 
suitable waveform, at both horizontal and vertical scan races, 
to the cathode, grid-No.), and grid-No.2 of the 4500. 

Dos and Don'ts on Use of RCA-4500 

Dos 

1. Adjust camera scanning to utilize maximum useful area of 
photoconductive layer. 

2. Orient the vidicon so that horizontal scan is essentially 
parallel to the plane passing through tube axis and short 
index pin. 

) 
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4500 
Dos and Don'ts on Use of RCA-4500 

Dos 

3. Align electron beam. 

4. With lens capped, adjust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible raster pattern on photoconductive layer 
with new scan by reorienting the vidicon as required. 

6. Use only sufficient beam current to bring out picture 
highlights. 

T. Gq.,en lens iria pl. increase th6 aceie illuminationto obtain 
the "snappiest" picture without noticeable smear from 
moving objects. Target voltage should be reduced if light 
on the tube and/or resultant signal is excessive. 

8. Always cap lens when transporting camera (see "Don'ts" 5). 

Don'ts 

1. Don't underscan the photoconductive layer. 

2. Don't change camera size and centering controls once the 
scanned area of photoconductive layer has been properly 
positioned. 

3. Don't rotate vidicon from its original operating position 
in deflecting yoke. 

4. Don't turn beam of vidicon on without normal scanning or 
remove scanning before beam of vidicon is turned off. 

5. DON'T ALLOW IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 
OF ILLUMINATION TO BE FOCUSED ON PHOTOCONDUCTIVE LAYER AT 
ANY TIME. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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4500 

DIMENSIONAL OUTLINE 

1.125 
3.010 
DIA. 

6.25 
6.25 

92CS-9494R6 

FACEPLATE 
r•050 (NOTE 25 
* * 

MASKED PORTION 
OF FACE 

(SEE NOTE 1) 

METAL 
TARGET 
FLANGE 

1.020 

DIA. 

BASE 
JEDEC N2E8-I I 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions sre parallel to the plane passing 
through tube axis and short pin. 
Note 2: Faceplate glass is Corning No.7056 having • thickness of 0.094 
0.012 inch. 

COMPONENT LOCATIONS 

xwww 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

2 

316 

2 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-I19ooRi 
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4500 

Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER 1/2. X 3/8" 
FACEPLATE TEMPERATURE . 30* C APPROX. 
STANDARD TV SCAN RATE 
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TARGET VOLTS 

100 

Signal Output as a Function of SCCM9213-#535 
Speed for Several Values of Illumination 
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TEMPERATURE v 30* C 
SHUTTER SPEED . 100 rat 
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Light Transfer Characteristics 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2° x 3/8" 
FACEPLATE TEMPERATURE • 30° C APPROX. 
STANDARD TV SCAN RATE 
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4500 

Typical Persistence Characteristics 

INITIAL HIGHLIGHT SIGNAL— OUTPUT MICROAMPERES * 0.3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2 « x 3/8' 

FACEPLATE TEMPERATURE • 30* C APPROX. 

STANDARD TV SCAN RATE 

::    

0 50 100 150 200 250 300 350 

TIM AFTER ILLUMINATION IS REMOVED — MILLISECONDS 
92LIA -1532 
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4500 

Uncompensated Horizontal Square-Wave 
Response 

HIGHLIGHT TARGET MICROAMPERES • 0.30 

DARK CURRENT (MICROAMPERES) • 0.02 

TEST PATTERN. TRANSPARENT SQUARE -WAVE RESOLUTION WEDGE 

STANDARD TV SCAN RATE 

CURVE A GRID - No .4 8 GRID - 
No. 3 VOLTS • 750 

CURVE B GRID No. 4 8 GRID 
No 3 VOLTS • 300 

200 400 600 800 

TV LINE NUMBER 

92LM -1533 

DATA 5 RADIO CORPORATION OF AMERICA 
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Typical Persistence Characteristics 

0 2 4 e e io 
NUMBER OF FRAMES AFTER EXPOSURE 

12 14 

92LIA-15S1 
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Typical Response to 400 TV Line Information 
TARGET VOLTS • 30 
400 TV LINES 
SLOW SCAN RATES 
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Typical Storage Characteristics 
FRAME TIME = 2 SECONDS 
TARGET VOLTS • 30 
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Typica Spectral Response 
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4503A  
Vid icon 

Ruggedized, Magnetic-Focus, Magnetic-Deflection 
Type Having Separate-Mesh Connection for Compact 
TV Cameras Where Severe Shock and Vibration 

Conditions Exist 
GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 + 10% V 

Current at 6.3 volts 0  3 A 

Direct lnterelectrode Capacitance:° 

Target to all other electrodes 4  6 pF 

Spectral Response   See RCA Type II Spectral 

Response at front of this section 

( ' 

Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4 x 3 
aspect ratio)   0.62 in 

Orientation of quality rectangle-Proper orientation is obtained 
when the horizontal scan is essentially parallel to the 
straight sides of the masked portions of the faceplate. The 
straight sides are parallel to the plane passing through the 
tube axis and short index pin. The masking is for orientation 
only and does not define the proper scanned area of the 
photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Overall Length 5  12" + 0.13"-0.06" 

Greatest Diameter  .1.125" ± 0.010" 

Bulb   T8 

Bulb Diameter 1  025" + 0 003" 

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

Socket   Cinchb No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-

Alignment-Coil Assembly   

Operating Position 

Weight (Approx.) . . . . 

Cleveland Electronicsc'd 
VYFA-355-2, or equivalent 

  Any 

  2 oz 

ABSOLUTE MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltages   

Grid-No.3 Voltages   

1000 max. V 

1000 max. V 

ElKiCEDEI Electronic Components 

DATA 1 
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4503A 
Grid-No.2 Voltage   350 max. V 

Grid-No.1 Voltage: 

0 Negative bias value   150 max. V 

Positive bias value   0 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   100 max. V 

Dark Current     0.25 max. µA 

Peak Target Currentg   0.75 max. µA 

Faceplate: 

Illumination'   5000 max. fc 

Temperature.   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 

Faceplate Temperature of 30° to 35° C and 

Standard TV Scanning Rate 
Low- High-

Voltage Voltage 
Mode Mode 

Grid-No.4 (Decelerator) 
Voltage(   500 900 V 

Grid-No.3 (Beam-Focus 
Electrode) Voltagef   300 540 V 

Grid-No.2 (Accelerator) 
Voltage 300 300 V 

Grid-No.1 Voltage for 
Picture Cutoff I   -65 to-100 -65 to-100 V 

Average "Gamma" of Transfer 
Characteristic for signal-
output eurrent between 0.02 
µA and 0.2 µA   0.65 0.65 

Visual Equivalent Signal-to-
Noise Ratio (Approxic   300:1 300:1 

Lag-Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination 
is Removed m   

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.1 . . . 75 75 V 
When applied to cathode   20 20 V 

o 
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o 

Limiting Resolution: 
At center of picture   1000 1100 TV 

lines 
At corner of picture   600 700 TV 

Amplitude Response to a 400 TV lines 
Line Square-Wave Test Pattern 
at Center of Picture   50 60 

Field Strength at Center 
of Focusing Coil"   40 + 4 58 ± 4 

Peak Deflecting-Coil Current: 
Horizontal   350 480 mA 
Vertical   20 28 mA 

Field Strength of Adjustable 
Alignment Coil P   0 to 4 0 to 4 

High-Sensitivity Operation-0.1 Footcandle on Faceplate 
Faceplate Illumination 

(Highlight)   0.1 fc 

Target Voltage q' r   30 to 60 V 

Dark Currents 0.1 µA 

Signal-Output Current:t 
Typical   0.1 µA 

Average-Sensitivity Operation—I.0 Pootcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fc 

Target Voltageq' t   20 to 40 V 

Dark Currents   0.02 µA 

Signal-Output Current' 
Typical   0.20 µA 

High-Light Level Operation-10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)   10 fc 

Target Voltage q•   10 to 22 V 

Dark Currents   0.005 µA 

Signal-Output Current:t 
Typical   0.3 µA 

Environmental Performance Data 

The 4503A is designed to withstand the following opera-
tional and non-operational environmental tests. 
Rejection Criteria: After completion of all tests, the 
tube will meet the performance characteristics specified 
under Typical Operation and Performance Data. However, 
the number of spots specified under the Spurious Signal 

MC2/1 Electronic Components 
DATA 2 
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4503A 

Test may increase slightly if the tube is subjected to 
the maximum shock and vibration levels specified below. 
During the vibration test the tube is positioned so that 
its major axis is parallel to the surface of the earth. 

Operational Tests. The tube is operated as shown under 
the Typical Low-Voltage Mode in the tabulated data. 

1. Low-Frequency Sinusoidal Vibration. The tube is sub-
jected to 10 g peak sinusoidal vibration, 5 to 500 
Hz, per MIL-STD-810A, Equipment Class 3, Equip-
ment Mounting A, Curve C of Figure 514-1. The vidi-
con will show no loss in resolution and the amplitude 
of any generated spurious signals will not exceed 
20 per cent of the maximum white-signal level. 

2. High-Frequency Sinusoidal Vibration. The tube is 
subjected to 10 g peak sinusoidal vibration, 5 to 
2000 Hz, per MIL-STD-810A, Equipment Class 3, 
Equipment Mounting A, Curve C of Figure 514-3. The 
vidicon will maintain a minimum resolution of 500 
TV lines throughout this test. The amplitude of any 
generated spurious signals will not exceed 75 per 
cent of the maximum white-signal level. 

3. Random Vibration. The tube is subjected to 12 g, 
RMS, 20 to 2000 Hz, per MIL-STD-810A, Equipment 
Class 3, Equipment Mounting A, Curve D of Figure 
514-4. The vidicon will show no loss in resolution 
and the amplitude of any generated spurious signals 
will not exceed 50 per cent of the maximum white-
signal level. 

Non-Operational Tests 
1. Shock. The tube is subjected per MIL-STD-810A, 

method 516.1, Figure 516-1, procedure V, to a 100 g, 
6 millisecond terminal peak sawtooth shock pulse in 
each of three orthogonal axes, one of which is parallel 
to the major axis of the tube. A total of 18 impact 
shocks are applied. 

2. Vibration 
a. Sinusoidal — The tube is subjected to 15 g peak 

o 
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O 

sinusoidal vibration, 5 to 2000 Hz per MIL-STD-
810A, Equipment Class 3, Equipment Mounting A, 
Curve D on Figure 514-3. 

b. Random — The tube is subjected to 25 g, RMS, 20 
to 2000 Hz, per MIL-STD-810A, Equipment Class 
3, Equipment Mounting A, Curve G on Figure 514-4. 

3. Temperature-Pressure (Altitude) Tests. The vidicon 
and associated components are subjected, per MIL-

E-5400A* par.3.2.20, 3.2.20.1, and 3.2.20.1.1, to the 
separate and combined effects of varying temperature 
of 0° to +55° C and to varying barometric pressure of 
30" to 3.4" of mercury. The pressure corresponds to 
sea level and to an altitude of 50,000 feet, respectively. 

4. Temperature-Humidity Tests. The vidicon is sub-
jected, per MIL-E-5400A* par.3.2.30.2B, to relative 
humidities up to and including 95 per cent at tem-
peratures up to and including +50° C. 

* 1 January 1956 

° This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, Ill. 60007. 

Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

d This component is chosen to provide tube operation with 
minimum beam-landing error and is used to evalute tube 
performance data. The Environmental Performance Data are 
obtained using a Cleveland Electronics assembly No.VYFA-
164-2, or equivalent. When the tube is to be operated in 
severe environments, this or other suitably ruggedized com-
ponents should be used to take full advantage of the envir-
onmental capabilities of the tube. 

f Grid-No.4 voltage must always be greater than grid-No.3 vol-
tage. The maximum voltage difference between these elec-

) trodes, however, should not exceed 600 volts. The recom-
mended ratio of grid-No.3 to grid-N0.4 voltage is 6/10 to 

MCEDU Electronic Components 
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4503A 
5/10; best geometry being provided when the ratio is 6/10, 
and most uniform signal output when the ratio is 5/10. The 
operator should select the ratio within this range which pro-

vides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or pic-
ture distortion. 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

With no blanking voltage on grid No.l. 

k Measured with high-gain, low-noise, cascode-input-type am-
plifier having bandwidth of 5 MHz and a peak signal-output 
current of 0.35 microampere. Because the noise in such a 
system is predominately of the high-frequency type, the vi-
sual equivalent signal-to-noise ratio is taken as the ratio of 
the highlight video-signal current to rms noise current, mul-
tiplied by a factor of 3. 

m For initial signal-output current of 0.3 microampere and a 
dark current of 0.02 microampere. 

^ The polarity of the focusing coil should be such that a north-
seeking pole is attracted to the image end of the focusing 
coil, with the indicator located outside of and at the image 
end of the focusing coil. 

P The alignment coil should be located on the tube so that its 
center is at a distance of 3-11/16 inches from the face of 
the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the fo-
cusing coil. 

q Indicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally en-
countered. 

F The target voltage for each tube must be adjusted to that 
value which gives the desired operating signal current. 

5 The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct pro-
portion to the change in scanning velocity. 

t Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

M -T__)/irl Electronic DATA 3 
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Spurious Signal Test 

4503A 

- ZONE I 

- Z ONE 2 

4   921.1-1044 

Fig.1 

This test is performed using a uniformly diffused white 
test pattern that is separated into two zones as shown 
in Figure 1. The 4503A is operated under the conditions 
specified under Typical Operation and Performance Data 
with the lens adjusted to provide a target current of 0.3 
microampere. The tubes are adjusted to provide maximum 
picture resolution. Spurious signals are evaluated by size 
which is represented by equivalent numbers of raster 
lines in a 525 TV line system. Allowable spot size for 
each zone is shown in Table 1. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist for white spots 
and 2:1 for black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast ratio of 
1.5:1 to constitute a reject item. 

Table 1 For scanned area of 1/2" X 3/8" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 
over 4 0 () 

4 but not 
including 3 0 1 
3 but not 
including 1 2 3 
1 or less a a 

Minimum separation between any 2 spots greater than 1 raster 
ine is limited to 16 raster lines. 

liSpots of this size are allowed unless concentration causes 
a smudged appearance. 
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4503A 
TERMINAL DIAGRAM (Bottom View) 

FL ANGE TARGET 
Pin 1: Heater IC G2 
Pin 2: Grid No.1 
Pin 3: Grid No.4 
Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No.2 
Pin 6: Grid No.3 
Pin 7: Cathode 

SHORT PIN 
IC 

Pin 8: Heater 
Flange: Target 
Short Index Pin: 

3 Internal Connec-
tion — Make No 
Connection 

DIRECTION OF LIGHT: 
INTO FACE END 

H OF TUBE 

121.3 2+71 

DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

1.125 *.010 A. 

(28.581.25M 

.835 035 
(21.21 A 89) 

FACEPLATE 
(NOTE 2) .050 

(1.27)1  

.125 T 
(3.2) 

5.12 

(130 43.3) 

MASKED PORTION 
OF FACE 
OPTIONAL 

(SEE NOTE I) 

METAL 
TARGET 
FLANGE 

1.025 A.003 
(26.04*..08) DIA' 

BASE 
lu IV r JEDEC No. E8 -11 

92LS- 2172RI 

Note 1: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short index pin. 
Note 2: Faceplate glass is Corning No.7056 having a thick-
ness of 0.094" ± 0.012". 

o 

o 

o 
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4503A 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-

ING, FOCUSING, AND ALIGNMENT COMPONENTS 

\ To Obtain Minimum Beam-Landing Error 

\ 

;555555555555:;»»: 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

nr--

memeeeee 

I-ïI- 2f 2 4 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-12242RI 

Note: Cross-hatching indicates wound portion of focusing coil. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER. I/2“ x 3/8' 
FACEPLATE TEMPERATURE 30. C APPROX. 
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4503A 

LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER.I/2" a Mr 

FACEPLATE TEMPERATURE= 30 C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTICS 

.•— s\ 

INITIAL HIGHLIGHT SIGNAL —OUTPUT MICROAMPERES • 0.3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2" X 3/8' 

FACEPLATE TEMPERATURE = 30°C APPROX. 
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4503A 
HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • 0.40 

DARK CURRENT MICROAMPERES • 0.02 

TEST PATTERN. TRANSPARENT SLANT-LINE BURST. 

CURVE A: ORION.. 4 VOLTS 900;   
ORION.. VOLTS • 540 

CURVE 0: ORION.. 4 VOLTS • 500; 

ORION.. 1 VOLTS 300 

200 400 600 800 10.0 I 0 
TV LINE NUMBER 

920A-2195 

*Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 
the 400  line chevrons. _  
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4507 
Photomultiplier Tube 

C 

2" Diameter, 12-Stage, Head-On Type 

Haying a Bialkali Photocathode 

General Data 

Spectral Response   See Figure 1 

Wavelength of Maximum Response   385 ± 50 nm 

Cathode, Semitransparent .. Cesium-Potassium-Antimony (Bialkali) 

Minimum projected area  2.54 sq in (16.4 cm2) 

Minimum diameter   1.80 in (4.57 cm) 

Window   Pyrex Corning. No.7740, or equivalent 

Shape   Spherical Segment 

Index of refraction at 589.3 nanometers   1.47 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-emitting surface   Beryllium-Oxide 

Structure   In-Line Electrostatic Focus Type 

Direct lnterelectrode Capacitances (Approx.): 

Anode to dynode No.12   5 pF 

Anode to all other electrodes   . 6 pF 

Maximum Overall Length   5.71 in (14.5 cm) 

Seated Length   4.98 ± 0.08 in (12.6 ±0.2 cm) 

Maximum Diameter   2.10 in (5.3 cm) 

Bulb   T16 

Base   RCA 21-Pin (See Base Drawing) 

Socket   RCA-AJ2144, AJ2145, or AJ2180b 

Magnetic Shield .... Perfection Mice Part No.22P50, or equivalent 

Operating Position   Any 

Weight (Approx.)   6 oz 

Maximum and Minimum Ratings, 

Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   2500 max. V 

Between anode and dynode No.12   300 max. V 

Between consecutive dynodes   300 max. V 

Between dynode No.1 and cathode   600 max. V 

Between focusing electrode and 
cathode  600 max. V 

Electronic 
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Average Anode Currente   0.2 max. mA 

Ambient-Temperature Ranges  —80 to +85 00 

Characteristics Range Values for Equipment Design: 

Under conditions with a dc supply voltage (E) across a voltage 
divider providing electrode voltages shown in Table I, and at a 
a temperature of 220 C. except as noted. 

With E = 1500 volts (Except as noted). 

Min. Typical Max. 

Anode Sensitivity: 

Radiandil, at 385 
nm   — 1.8x105 — AM 

Luminoush 
(28700 K) .... 20 160 750 A/Im 

With blue light 
sourcel   2.6 21 97 A/incident 

Im 

Cathode Sensitivity: 

Radiantk, at 385 
nm   — 0.097 — AM 

Luminousm 
(28700 K)   7.3x10-6 8.5x10-6 — A/Im 

With blue light 
source^   9.5x10-6 1.1x10-6 — A/incident 

Im 

Quantum effi-
ciency at 385 
nm   — 31 — % 

Current Amplifi-
cation   — 1.9x106 — 

Anode Dark Cur-
rentP at 50 A/Im — 2x10-6 A 
Equivalent Anode 2x10-10 

Dark Current In- _ 4x10-12R 4x10-11q Im 
put at 50 A/Im . . 

'{ — 3.5x10-16r 3.5x10-14r W 

Equivalent Noise 
Inputs   — 40x10-13 — Im { .  

— 3.5x10-16S — W 

Anode Pulse Rise 
Timeu at 2500 V — 2.4x10-6 

Electron Transit 
Time", at 2500 V — 3.4x10-8 

o 

o 

o 
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O 

_ 

o 

a made by Corning Glass, Corning, NY 14830. 

b The AJ2145 is designed specifically for chassis mounting. The 
AJ2180 is similar to the AJ2145,but is light-tight. The AJ2144 

is designed for use in any desired mounting arrangement. It is 

supplied with an unattached clamp ring which fits to either the 

top or bottom of its socket body to permit chassis mounting. 

The ring is not normally required for other mounting arrange-

ments and can be discarded to make such arrangements more 

compact. 

The 4507 is supplied without a socket. The AJ2144, AJ2145, or 

the AJ2180 may be ordered from your nearest RCA Field Sales 

Office. 

C Made by Magnetic Shield Division, Perfection Mica Company, 

1322 North Elston Avenue, Chicago, IL 60622. 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at 220 C or below is recommended. 

▪ This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

h These values are calculated as shown below: 

Anode blue sensitivity 
(A/incident Im) 

Luminous Sensitivity iA/Im1 0.13 

The value of 0.13 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote (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 tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 10-7 lumen. 

k This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

m These values are calculated as shown below: 

Cathode Luminous 
Sensitivity (A/Im) = 

Cathode blue sensitivity 
(A/incident Im) 

0.13 

The value of 0.13 is an average value. It is the ratio of the cath-
ode current measured under the conditions specified in footnote 

[ECM Electronic Components 
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4507 
(n) to the cathode current measured under the same conditions 
but with the blue filter removed. 

• Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness) from a 

tungsten-filament lamp operated at a color temperature of 

28700 K. The value of light flux incident on the filter is 1 x 104  

lumen and 500 volts are applied between cathode and all other 

electrodes connected as anode. 

• 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 1 x 10-7 lumen. The sup-

ply voltage E is adjusted to obtain an anode current of 0.65 

microamperes. Luminous sensitivity of the tube under these con-

ditions is approximately equivalent to 50 amperes per lumen. 

Dark current is measured with incident light removed. 

q Equivalent Anode Dark Current Input is the quotient of anode 

dark current at a given anode luminous sensitivity by the anode 
luminous sensitivity. 

I At 385 nanometers. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1140 lumens per 

watt. 

• Under the following conditions: An equivalent bandwidth of 1 

Hz, tungsten-light source at a color temperature of 28700 K 

interrupted at a low audio frequency to produce incident radia-
tion pulses alternating between zero and the value stated. The 

"on" period of the pulse is equal to the "off" period. 

At 385 nanometers. This value is calculated from the ENI value 

in lumens using a conversion factor of 1140 lumens per watt. 

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

anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variation and is measured under condi-

tions with the incident light fully illuminating the photocathode. 

• The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under con-

ditions with the incident light fully illuminating the photo-
cathode. 

Operating Considerations 

Anode-Dark Current 

The 4507 is intended for use in systems requiring very low 

o 

o 
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dark current. Accordingly, the base of the tube and its sock-

et should never be allowed to become contaminated by hand-

ling. Such contamination produces leakage and dark current. 

It is recommended that if the tube base or its socket is 

handled that it be washed with a solution of alkaline soap 

cleaner such as Alconox •, or equivalent, and de-ionized or 

distilled water having a temperature not exceeding 600 C. 

Careful scrubbing between pins or socket contacts is useful, 

but not usually required. The base of socket should then be 

rinsed in de-ionized or distilled water (600) for several min-

utes and then air-blown dry. 

A temporary increase in anode dark current by as much 
as 3 orders of magnitude may occur if the tube is ex-

posed momentarily to high-intensity ultraviolet radiation 

from sources such as fluorescent room lighting even though 

voltage is not applied to the tube. The increase in dark cur-

rent may persist for a period up to 48 hours following such 
irradiation. 

Cathode Current 

A peak cathode current of 5 x 10-9 ampere at a tube tem-

perature of 220 C or 1 x 10-11 ampere at —800 C should 

not be exceeded. Because of the resistivity of the photo-

cathode, the voltage drop caused by higher peak cathode 

currents may produce radial electric fields on the photo-

cathode which can result in poor photoelectron collection 

by the first dynode. Photocathode resistivity increases with 
decreasing temperature. 

Leakage Current 

The application of high voltage, with respect to cathode, to 
insulating or other materials supporting or shielding the tube 

at the photocathode end should not be permitted unless 

such materials are chosen to limit leakage current to the 
tube envelope to 1 x 10-12 ampere or less. 

In addition to increasing dark current and noise output 
because of voltage gradients developed across the bulb wall, 

such high voltage may produce minute leakage current to 
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the cathode, through the tube envelope and insulating ma-

terials, which can permanently damage the tube. o 
*Distributed by Arthur H. Thomas Company, Vine Street 

and 3rd, Philadelphia, PA 19105. 

Ambient Atmosphere 
Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 

through the tube envelope and may lead to eventual tube 

destruction. 

Table I 

Voltages To Be Provided by Divider 

Between the Following 
Electrodes 

Cathode (K), Dynode (Dy), 
and Anode (P) 

6.94% of Supply 
Voltage (E) 
Multiplied By 

K — Dy1 

Dy1 — Dy2 

Dy2 — Dy3 
Dy3 — Dy4 

Dy4 — Dy5 

Dy5 — Dy6 

Dy6 — Dy7 

Dy] — Dy8 

Dy8 — Dy9 

Dy9 — Dy 10 

Dy10 — Dy11 

Dy11 — Dy12 

Dy12 — P 

K — P 

2.0 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

14.4 

Focusing Electrode (Pin 17) is connected to dynode No.1 potential. 

Electron Multiplier Shield (Pin 10) is connected to dynode No.5 

potential. 

o 
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TYPICAL CIRCUIT ARRANGEMENT 

21 

17 

) 

o 

o 

°Y2 11  

Dy3 

DY4 13 

DY5 ) 

ELECTRON 
MULTIPLIER 10 

SHIELD Dy6 14 

3 

T7 

LOAD 

DY7 

DY8 

DY9 )  

°Yo I)  

DY 6 I ) 

0Y121 ) 

4 

13 

3 

Ry 

R9 

I RIO 

R 

RI2i3 

12 

^ 

-- C4 

0 — 

TO 
REGULATED 
DC POWER 
SUPPLY 

0+ 

112LN-8773 

C1: 0.005 le, 20%. Ceramic Disc, 500v dc 
C2: 0.01 µF, 20%, Ceramic Disc, 500 V dc 
C3: 0.02 MF, 20%, Ceramic Disc, 500 V dc 
C4: 0.05 le, 20%, Ceramic Disc, 500 V dc 

RI: 200 k$2 (2-100 ksz, 5%, 1/2 W in series) 
R2: 100 k12, 5%, 1/2 W 
R3: 130 kil, 5%, 1 W 
R4 through R13: 100 kS2, 5%, 1/2 W 
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DIMENSIONAL OUTLINE 

SURFACE OF 
ENTRANCE 
WINDOW IS 
UNPOLISHED 
PYREX 
(NOTE) 

PHOTOCATHODE 

ueen• 
SHIELD 

7-15 BULB 

Dimensions in Inches 

2.10 MAX DIA. 

USEFUL 
PHOTOCATHODE 
DIA. 1.80 MIN. 

MAX. 

MAX. DIA. 

49. 
3.08 

5.71 
MAX. 

,XLIA - 2931R2 

Note: Caution must be employed when handling this tube because 

of the thinness.(approx. 0.02 inch thick) of the entrance window. 

The dimensions in millimeters are derived from the basic inch 

dimensions (1 inch = 25.4 mm). 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.93 45.0 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 

5.71 145.0 

o 

o 

(D 
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DETAIL OF BASE ARRANGEMENT 

  2.10 MAX.   
DIA. 

o 

O 

.65 
MAX. 

PIN CONTOUR 
OPTIONAL 

.02—o5 

045 MAX. 

16.4" 

16.4' 

16.4* 

16.4' 

46.4' 

16.4" 

J 1., .30 MAX. 
DIA. 

32.8. 

16.4 16.4' 

16.4. 

Dimensions in Inches 

16.4. 1646 

1.375 1.010 
DIA. 

LIGHT 
SHIELD 

— 4-
.30 
.04 

.064 1.003 

16.4* 

DIA. 

16.4" 

16 46 

16.46 

16.4* 

16.4° 

92C5-13040R3 
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TERMINAL DIAGRAM (Bottom View) 

DY1 
IC DY3 

IC DY3 

IC,a 4 DY 

DY9 
G 

81'2 6 DY" 

DY4 P 
14 8 

DY6 13 9 "12 
12 lO IC 

D 8 nv lc SHIELD 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Pin 1: Dynode No.1 
Pin 2: Dynode No.3 

Pin 3: Dynode No.5 

Pin 4: Dynode No.7 

Pin 5: Dynode No.9 

Pin 6: Dynode No.11 

Pin 7: Anode 

Pin 8: Dynode No.12 

Pin 9: Internal Connection, 
Do not use 

Pin 10: Electron Multiplier Shield 

Pin 11: Internal Connection, 
Do not use 

112LS-2812 

Pin 12: Dynode No.10 

Pin 13: Dynode No.8 

Pin 14: Dynode No.6 

Pin 15: Dynode No.4 

Pin 16: Dynode No.2 

Pin 17: Focusing Electrode 

Pin 18: Internal Connection, 
Do not use 

Pin 19: Internal Connection, 
Do not use 

Pin 20: Internal Connection, 
Do not use 

Pin 21: Photocathode 

o 

o 

u 

o 
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TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

CHARACTERISTICS 
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TYPICAL DYNODE MODULATION CHARACTERISTIC 

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

BETWEEN 6.94% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No.) - 
DYNODE No.1 AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
P.O 
144 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE•No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

THE SUPPLY VOLTAGE 1E1 IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 
es« OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No 1 
DYNODE No .1 AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
1.0 

14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE.No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No 5 POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 
(El ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
8.94% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No.1 
DYNODE No.1 AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
1.0 

14.4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No.5 POTENTIAL. 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.1 POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR TEM-
PERATURE OF 28700 K 

TUBE TEMPERATURE. 220 C. 
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TYPICAL ANODE DARK CURRENT AS A FUNCTION 
OF TEMPERATURE 

) 

CI 

0 

WITH SUPPLY VOLTAGE ADJUSTED TO PROVIDE AN ANODE LUMINOUS 
SENSITIVITY OF 50 AMPERES PER LUMEN 

THE SUPPLY VOLTAGE IEl IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 6.94% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No .1 AND DYNODE No.2 
DYNODE No .2 AND DYNODE Noi 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
1e 
144 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE 61o.1 POTENTIAL 
ELECTRON MULTIPLIER SISE LD IS CONNECTED TO DYNODE No 5 POTENTIAL 
PHOTOCATHODE IS FULLY ILLUMINATED 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

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

BETWEEN 
694% OF E 
MULTIPLIED BY 

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

2.0 
1.0 
1.4 
1.0 
14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT 

0 

o 

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

BETWEEN 6 94% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No I 
DYNODE No .1 AND DYNODE No 2 
DYNODE No 2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
I 0 
14 
I 0 
14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT (cont'd 
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Photomultiplier Tube 
3/4-INCH DIAMETER, 10-STAGE, HEAD-ON TYPE 

BIALKALI PHOTOCATHODE OF HIGH QUANTUM EFFICIENCY 
IN-LINE ELECTROSTATICALLY-FOCUSED DYNODE STRUCTURE 

For Use in Pulse-Counting and Other Low-Light Level Detection 
and Measurement Systems 

GENERAL 

Spectral Response See accompanying Spectral Response 
Characteristics 

Wavelength of Maximum Response  4000 ± SOO Angstroms 
Cathode, Semitransparent   Cesium-Potassium-Antimony (Bia I ka I i) 

Shape Spherical Section 
Minimum projected area   0.2 sq. in 
Minimum diameter 0  5 in 

Window  Coming ° No.0080, or equivalent 
Shape  Plano-Concave 
Index of refraction at 4360 angstroms   1.523 

Dynodes 
Substrate Copper-Beryllium 
Secondary-Emitting Surface  Beryllium-Oxide 
Structure   In-Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No.10  2.4 pF 
Anode to all other electrodes  3.2 pF 

Maximum Overall Length (Excluding semiflexible leads) 3  94 in 
Maximum Diameter 0  78 in 
Envelope T-6 

14 Magnetic Shield  Set footnote ( 
Operating Position.   Any 
Weight (Approx.)   0.9 ox 
Base  Smoll-Button Thirteen« 12-Semiflexible Leads 

(JEDEC No.E12-72) 

TERMINAL DIAGRAM (Bottom View) 

crt 
Lead 1 - Dynode No.1 p °Ye 
Lead 2 - Dynode No.3 

DY9 
Lead 3 - Dynode No.5 
Lead 4 - Dynode No.7 
Lead 5 - Dynode No.9 ov7 
Lead 6 - Anode 
Lead 7 - Dynode No.10 onS 
Lead 8 - Dynode No.8 
Lead 9 - Dynode No.6 
Lead 10 - Dynode No.4 ov3 
Lead 11 - Dynode No.2 or' 
Lead 12 - Photocathode DIRECTION OF RADIATION , 

INTO END OF BULB 

128G 

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

DATA I 

9.67 



4516 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode  1800 V 
Between anode and dynode No.10  300 V 
Between consecutive dynodes   300 V 
Between dynode No.1 and cathode   300 V 

Average Anode Current`   0.5 mA 
Ambient-Temperature Ranged  -100 to +85 °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with de supply voltage (El across a voltage divider pro-

viding electrode voltages shown in Table I, except as noted. 

With E =1500 volts except as noted 

Min Typ Max 

Sensitivity 
Radiant' at 4000 angstroms 3.2 x 104 A/W 
Cathode Radianti at 
4000 angstroms  0.079 A/W 

Luminous: 
With tungsten light source 9 10 27 173 A/Im 
With blue light source". . 1.5 x 10'6 4 x 10'6 2.6 x 10-6 A 

Cathode Luminous: 
With tungsten light source' 6.7 x 10 -6 A/Im 
With blue light source". . 7 x 10'9 1 o 10-8 A 

Quantum Efficiency at 
4000 angstroms  24 X 

Current Amplification  4 x 105 
Anode Dark Current'   2 x 10-10 6 x 10' 1° A 
Equivalent Anode-Dark- 2.9 x 10 -1 I: Im 
Current Input   2.4 x 10-14. W 

Dark-Pulse Spectrum"  
Pulse-Height Spectrum 
with FeSS Source'  e 

Pulse-Height Resolution"  8.5 % 
Anode-Pulse Rise Time'''  1.8 .10-9 s 
Electron Transit Time"   2 u 10 -8 s 

° Made by Coming Glees Works, Corning, New York 14830. 

I. Magnetic shielding in the form of foil or tape as available from the Magnetic Shield Di-
vision, Perfection Mica Compray, 1322 North Mato», Chicago. Illinois 60622, or equiv. 
lent. 

Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

This value is calculated from the typical luminous sensitivity rating using a conversion 
factor of 1190 lumens per watt. 

Thin velue is calculated from the typical cathode luminous ateneitivity rating using a 
ocsiversion factor of 1.190 lumens per watt. 

These values ere calculated as shown below: 

Anode Current (with blue light souree)lA) 
Luminous Sensitivity ( Ailm)   

0.15 x Light Flux of 1 x 104  (Im) 

The value of 0.15 is the average value of the ratio of the anode current measured under the 
conditions specified in footnote (10 to the /mode current measured under the same condi-
tions but with the blue filter removed. 

DATA 1 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. I. 
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h Under the following conditions: Light incident on the cathode is transmitted through a 
blue filter (Coming C. S. No.5-58, polished to 1/2 stock thickness - Manufactured by the 
Coming Glass Works,Coming,NewYork) from a tungeten-filament lamp operated at a color 
tempersiture of 28750 K. The value of light flux incident on the filter in 1 microlumen. 

I This value in calculated an ehown below: 

Cathode Current (with blue light source)(A) 
Cathode Luminous Sensitivity (A/1m)   

0.15 x Light Flux of 1 x 10-3 (1m) 

The value of 0.15 is the average value of the ratio of the cathode current meaaured mid« 
the conditions specified in footnote (k) to the cathode current measured under the name 
conditions but with the blue filter removed. 

Under the following conditions: Light incident on the cathode in transmitted through a 
blue filter (Coming C. S. No.5-58, polished to 1/2 stock thicknees - Manufactured by the 
Coming Glana Works, Coming, New York) from a tungaten-filument loop operated at a 
color temperature of zno- K. The vela° of light flux incident on the filter is 0.001 lumen 
end 200 volts are applied between cathode and all other electrodes monected as anode. 

w At a tube temperature of 22• C. Light incident on the cathode is transmitted through a 
blue filter (Coming C. S. No.5-58, polished to 112 stock thickness). The light flux inci-
dent on the filter is I microlumen. The supply voltage (E) is adjusted to obtain an mode 
current of 1 microampere. Sensitivity of the 4516 under theee conditions is approximately 
equivalent to 7 amperes per lumen. Dark current is measured with no light incident on 
the tube. 

• With 'amply voltage (E) adjusted to give an equivalent luminous, 'sensitivity of 7 amperes 
per lumen. 

P At. 4000 angstroms. The value is calculated from the EADC1 value in lumens tieing e con-
vention factor of 1190 lumens per watt. 

I Measured under the following conditions: A Nuclear Data Model No.ND-180 Multichannel 
Pulse-Height Analyzer is need. The eingle-photoelectron pulse height is eatabliehed by 
fully illuminating the photocathode with a weak light source, such an a tungsten-filament 
lamp operated at a low color temperature, to aseure the high probability of single photo-
electron emineion from the photocathode of the 4516. The intensity of the light 'source i• 
adjusted for approximately 50 per cent cotmting lone. The dark-pulse spectrum in then 
obtained, using the same gain setting of the Multichannel Pulee-Height Analyzer, with the 
light 'source removed. 

' See accompanying Typical Dark-Pulse Spectrum. 

• Measured using a Harshaw Type HG 0.005" beryllium window Nal(T11 ecintillato4S1.04” 
thick and 7/8"in diameter and an isotope eiron having an atomic =se of 55 (Fe.9) and 
an activity rate of one mierocurie. The Fe.. Soiree is in direct contact with the scintil-
late, 

• See accompanying Differential Fe55 Spectrum. 

▪ Pulse height resolution is defined as the quotient of the full width of the photopeek at 
half height by the pules' height at maximum count rate under the following condtiona: The 
662 be V photon from an isotope of cesium having an atomic mace of 137 (Cal. () and a 
cylindrical 3/4"x 3/4" thallium-activated sodium-iodide ecintillator [Nal(T11-type 3D3 
are used. Thin ecintillator is manufactured by the Hmehaw Chemical Corporation, 194 
East 97 Street, Cleveland 6, Ohio, and is rated by the manufacturer an having o resolution 
capability of8.5%. The Cs137 source is in direct contact with the metal end of the ecintil-
later. The faceplate end of the crystal is coupled to the 4516 by a coupling fluid such ea 
Dow Coming Corp., Type DC200 (viscoeity of 60,000 centiatokes) - Manufactured by 
the Dow Coming Corp., Midland, Michigan, or equivalent. 

y Under conditions with de 'supply voltage (E) across a voltage divider providing 1/6 of MI 
between cathode and dynode No.); 1/12 of (E) for each eucceeding dynode stage; and 1/12 
of (E) between dynode No.10 and anode. 

Meaeured between 10 per cent and 90 per cent of maximum anode-pulse height. Thin 
anode-pulse rise time is primarily a function of tracedt 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 deltes 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 le measured under conditions 
with the incident light fully illuminating the photocathode. 

0 RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

The semillexible leads of the 4516 may be soldered into the associated circuit. - 
If desired, the leads may be trimmed to within 1/4 inch of the protective plastic 
shell. When leads of reduced length are soldered, care must be taken to conduct 
excessive heat away from the lead seals. Otherwise, the heat of the soldering 
operation may crack the glass seals of the leads and damage the tube. 

The operating stability of the 4516 is dependent on the magnitude of the anode 
current. The use of an average anode current well below the maximum rated value 
of 0.5 milliampere is recommended when stability of operation is important. When 
stability is of prime importance, the use of an average anode current of 1 micro-
ampere or less is recommended. 

Electrostatic pod magnetic shielding of the 4516 ja ordinarily required. Wine a 
shield is used, it must be at cathode potential. 

The high voltages at which the 4516 is operated are very dangerous. Care should 
be taken in the design of apparatus to prevent the operator from coming in contact 
with these high voltages. Precautions should include the enclosure of high-potential 
terminals and the use of interlock switches to break the primary circuit of the high-
voltage power supply when access to the apparatus is required. 

Accompanying Typical Voltage-Divider Arrangements are recommended for use 
with the 4516. Recommended resistance values for the voltage dividers range from 
10,000 ohms per stage to1,000,000 ohms per stage. The choice of resistance values 
for any voltage-divider network is usually a compromise. If low values of resistance 
per stage are utilized, the power drawn from the regulated power supply and the re-
quired power rating of the resistors increase. Phototube noise may also increase 
due to heating if the divider network is mounted near the photocathode. The use of 
high resistance values per stage may cause deviation from linearity if the voltage-
divider current is not maintained at a value of at least 10 times that of the maximum 
value of anode current, and may limit anode-current response to pulsed light. The 
latter effect may be reduced by connecting capacitors between the tube socket termi-
nals for dynodes No.7 and No.8, dynodes No.8 and No.9, dynodes No.9 and No.10, 
and between dynode No.10 and anode return. In addition to nonlinearity and pulse-
limiting effects, the use of resistance values exceeding 1 megohm per stage make 
the 4516 more susceptible to leakage effecta between terminals with possible resulting 
deviation in interstage voltage leading to a loss of current amplification. 

DATA 2 RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
WHICH PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 

R II 

TO 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE II 

— o 

PHOTOCATHODE 

DYNODE NO. 10 

DYNODE NO. 9 

DYNODE NO 6 

DYNODE NO 7 

DYNODE NO. 6 

DYNODE NO 5 

DYNODE NO 4 

DYNODE NO .3 

DYNODE NO 2 

DYNODE NO I 

 o 
LOAD 

CONNECT ION 

PHOTO 
MULTIPLIER 
TUBE 

10 

92LN-1927 

R1 and R2: 560,000 ohms, 1/2 watt 

R3: 820,000 ohms, 1,2 watt 
R4 through R11, 470,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1800 volta de. 

Note 2: Component values are dependent ulna, nature of application and output 
signal desired. 

0 RADIO CORPORATION OF AMERICA DATA ..1 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 
USE IN SCINTILLATION•COUNTING APPLICATIONS 

ANODE RET 

R 11 

R10 

C6 R 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE U 

R, 

DYNODE 

DYNODE 

eD 
DYNODE NO. 8 

DYNODE NO 7 

DYNODE NO.6 

DYNODE NO 5 

DYNODE NO. 4 

DYNODE NO. 3 

DYNODE NO 2 

DYNODE NO. I 

PHOTOCATHODE 

PHOTO-
MULTIPLIER 
TUBE 

C5 

• 

o 
OUTPUT 
0 

92Lki-e928 
C1: 0.05 jr.F, 500 volts (dc working) 
C2: 0.02 /.1.F, 500 volts (de working) 
C3: 0.01 j.(F, 500 volts (de working) 
C4: 0.005 /IF, 500 volts (dc working) 
C5 and C6: 0.005 /IF, 3000 volts (de working) 
RI: 680,000 ohms, 1/2 watt 
R2:and R3: 510,000 ohms, 12 watt 
R4 through R11: 390,000 ohms, 1/2 watt 
R12: 1 megohm. 1/2 watt 
R13: 100,0(13) ohms, 1,2 watt 

Note 1: Adjustable between approximately 500 and 1800 volts dc. 

Novo 2: Capacitors C1 through C6 should be connected at tube socket for opti-
mum high-frequency performance. 

Note 3: Component values are dependent upon nature of application and output 
signal desired. 
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DIMENSIONAL OUTLINE 

BASE 
JEDEC No. E12-72 

AND 
PROTECTIVE PLASTIC 

SHELL 

`11 

12 SEMIFLEXIBLE LEADS 
.016 * .004 DIA. 

(NOTE 2) 

DIMENSIONS IN INCHES 

411.3-1184 

Not, 1: Within this length, maximum diameter of tube is 0.7(P'. 

Net. 2: The semiflexible leads of the 4516 may be soldered or welded into the 
associated circuit. If desired, the leads may be trimmed to within 
1/4 inch of the protective shell. Care must be exercised when making 
such connections to prevent tube destruction due to thermal stress of 
the glass-metal seals. A heat sink placed in contact with the semi-
flexible leads between the point being soldered, or welded, and the 
protective shell is recommended. Excessive bending of the leads is to 
be avoided. 

Note 31 Deviation from flatness within the 0.5udiameter area will not exceed 
0.006"Prom peak to valley. 

C) RADIO CORPORATION OF AMERICA 
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TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

8.25% of Supply 
&Owego Voltage (E) 

multiplied by 

Cathode and Dynode No.1 1.2 
Dynode No.I and Dynode No.2 1.2 
Dynode No.2 and Dynode No.3 1.7 
Dynode No.3 and Dynode No.4 1.0 
Dynode No.4 and Dynode No.5 1.0 
Dynode No.5 and Dynode No.6 1.0 
Dynode No.6 and Dynode No.7 1.0 
Dynode No.7 and Dynode No.8 1.0 
Dynode No.8 and Dynode No.9 1.0 
Dynode No.9 and Dynode No.10 1.0 
Dynode No.10 and Anode 1.0 
Anode and Cathode 12.1 

Typical Time-Resolution Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No. I0 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
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Typical Sensitivity and Current 

Amplification Characteristics 

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

BETWEEN 8.5% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No.! 
DYNODE No.1 AND DYNODE No.2 
DYNODE No.2 AND DYNODE No .3 

EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.2 
1.2 

1.7 
1.0 

12.1 
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Typical Dark-Pulse Spectrum 

CATHODE-TO-DYNODE-No. 1 VOLTS . 149 
DYNODE-NO. 1 TO DYNOUE-NO. 2 VOLTS.149 

DYNODE-No. 2-TO-DYNODE-No. 3 VOLTS . 210 
EACH SUCCEEDING DYNODE-STAGE VOLTS .124 
ANODE-TO-CATHODE VOLTS 1500 
DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 

PEAK. THIS PORTION OF CURVE IS NORMALIZED TO COINCIDE WITH 
SINGLE PHOTOELECTRON PEAK OF DARK PULSE SPECTRUM AND 
IS OBTAINED WITH PHOTOCATHODE FULLY ILLUMINATED BY A 
TUNGSTEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEM-
PERATURE. DARK PULSES ARE SUBTRACTED. 

SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE . 220 C. 
ONE PHOTOELECTRON PULSE HEIGHT 4 COUNTING CHANNELS. 
INTEGRATING TIME CONSTANT .30 o SEC.(RL 300 Ito, C 100 pn. 
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4 photoelectrons 
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PULSE HEIGHT - PHOTOELECTRONS 

14 16 

92LH-1940 
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Differential Fe 55 Spectrum 

Pe55 SOURCE, IN CONTACT WITH SCINTILLATOR, ACTIVITY I.0 CURIE 
SCINTILLATOR: HARSHAW, TYPE HG, 0.005" BERYLLIUM WINDOW, 

NoI(T11), 7/8" DIAMETER, 0.040" THICK 
CATHODE-TO-DYNODE-No. I VOLTS • 149 
DYNODE-No. 1-TO-DYNODE-No. 2 VOLTS • 149 
DYNODE-No. 2-TO-DYNODE-No. 3 VOLTS •210 
EACH SUCCEEDING DYNODE-STAGE VOLTS •124 
ANODE-TO-CATHODE VOLTS • 1500 
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Typical Dark Current and EADIC Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E) 
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.25% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. 1 
DYNODE No. 1 AND DYNODE No. 2 
DYNODE No. 2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.2 
1.2 
1.7 
1.0 

12.1 

TUBE TEMPERATURE IS 22°C. 
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Typical Effect of Indicated Magnetic Field 
on Anode Current 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 116 OF E 
BETWEEN CATHODE AND DYNODE-No. I: 1/12 OF E FOR EACH SUC-
CEEDING DYNODE-STAGE: AND 1/12 OF E BETWEEN DYNODE-No. 10 
AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELON: 

61-1 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY OD ARE FOR LINES OF 
FLUX OUT OF THE PAPER 
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Typical Effect of Indicated Magnetic Field 
on Anode Current 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE-No. 1; 1/12 OF E FOR EACH SUC-
CEEDING DYNODE-STAGE; AND 1/12 OF E BETWEEN DYNODE-No. 10 
AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

P05111 VE VALUES OF MAGNET C FIELD INTENSITY GO ARE POR UNES OF 
FLUX IN INDICATED DIRECTION. 
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Typical Effect of Indicated Magnetic Field 
on Anode Current 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE-No. I; 1/12 OF E FOR EACH SUCCEEDING 
DYNODE-STAGE; AND 1/12 OF E BETWEEN DYNODE-No. 10 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

H 

POSMVE VALUES OF MAGNETIC FIELD INTENSITY 00 ARE FOR LINES OF FLUX 
MI INDICATED DIRECTION 
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Photomultiplier Tube 
1-1 /2-INCH DIAMETER, 10-STAGE, HEAD-ON TYPE 

BIALKALI PHOTOCATHODE OF HIGH QUANTUM EFFICIENCY 
CIRCULAR-CAGE ELECTROSTATICALLY-FOCUSED DYNODE STRUCTURE 

For Use in Pulse-Counting and Other Low-Light Level Detection 
and Measurement Systems 

GENERAL 

Spectral Response  See accompanying Spectral Response 
Characteristics 

Wavelength of Maximum Response  4000 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Potassium-Antimony (Bialkali) 

Shape  Flat, Circular 
Minimum area  1.2 sq. in 

f s Minimum diameter 1  24 in 
Window Corning ° No.0080, or equivalent 

Shape  Plano-Plano 
Index of refraction at 4360 angstroms 1  523 

Dynodes 
Substrate Copper-Beryllium 
Secondary-Emitting Surface Beryllium-Oxide 
Structure  Circular-Cage, Electrostatic-Focus Type 

Direct lnterelectrode Capacitances (Approx.) 
Anode to dynode No  10  4 pF 
Anode to all other electrodes  7 pF 

Maximum Overall Length  4  57 in 
Seated Length   3.88 in ± 0.19 in 
Maximum Diameter 1  56 in 
Envelope  T-12 
Socket   Eby b No.9058, or equivalent 
Magnetic Shield   Millen' No.80802C, or equivalent 
Operating Position  Any 
Weight (Approx.)  2 oz 
Base  Small-Shell Duodecol 12-Pin (JEDEC No.B12-43), 

Non-hygroscopic 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 - Dynode No.1 DTI° 
Pin 2 - Dynode No.3 DYg DY8 

Pin 3 - Dynode No.5 
Pin 4 - Dynode No.7 
Pin 5 - Dynode No.9 
Pin 6 - Anode DYg DT4 
Pin 7 - Dynode No.10 
Pin 8 - Dynode No.8 
Pin 9 - Dynode No.6 
Pin 10 - Dynode No.4 
Pin 11 - Dynode No.2 
Pin 12 - Photocathode 

DY1 K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

12AE 
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ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode  1800 V 
Between anode and dynode No.10  250 V 
Between consecutive dynodes   300 V 
Between dynode No.1 and cathode   400 V 

Average Anode Currentd   0.5 mA 
Ambient-Temperature Ronge • 100 to +85 °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (El across a voltage divider providing 
electrode voltages as shown in Table I, except as noted. 

With E = 1500 volts except as noted 

Min Typ Max 

Sensitivity 
Radiant' at 4000 angstroms 3.9 x 104 A/W 
Cathode Radiantri at 
4000 angstroms  0.079 A/W 

Luminous: 
With tungsten light sourceh. 10 33 150 A/Im 
With blue light source I. . . 1.5 x urs 5 x 10'5 2.2 x 104  A 

Cathode Luminous: 
With tungsten light source". - A/Im 
With blue light source'. . . 7 x 10'10 6.7 x 10 5 1 x 10-9 A 

Quantum Efficiency at 
4000 angstroms  24 % 

Current Amplification  5 x 105 
Anode Dark Current"   3 x 10-10 7 x 1040 A 
Equivalent Anode-Dark- 4.3 x 10 1  1 x 10' 10e Im 
Current Input   1 3.6 x 1044 ' W 

Dark-Pulse Spectrum'  . 
Pulse-Height Spectrum with 
Fe55 Source'   a 

Pulse-Height Resolution'.   8.5 % 
Anode-Pulse Rise Time,".   2.3 x 10-9 s 
Electron Transit Time•Y  2.7 x 104 s 

Marla by Corning Glass Works, Corning, New York 14890. 

Made by Hugh H. Eby Company, 4701 Germantown Avenue, Philadelphia. Fe. 19144. 

Made by James Millen Mfg. Co., lac., 150 Exchange St., Ma•nachusett• 02148. 

Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

This value is calculated from the typical luminou• •en•itivity retina using • conversion 
factor of 1190 lumens per watt. 

This value is calculated from the typical cathode luminous sensitivity rating trine s con-
version factor of 1190 lumens per watt. 

These value. are calculated as shown below: 

Anode Current (with blue light source) (A)  
Luminous Sensitivity (A/la) v 

0.15 x Light Flux of 1 x 10 11m) 

The value of 0.15 is the average value of the ratio of the anode current measured under 
the conditione specified in footnote Ill to the anode current measured under the same 
conditione but with the blue filter removed. 

o 
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Under the following condition.: Light incident on the cathode is transmitted through a 
blue filter (Corning C. S. No.5-58, polished to 1/2 stock thickness —Manufactured by the 
Coming Glass Works, Corning, New York) from a tungsten-filament lamp operated al a color 
temperature of 2870" K. The value of light flux incident on the filter is 1 o 10-5 lumen. 

This value is calculated as shown below: 

Cathode Cœrent (with blue light source) (A) 
Cathode Luminosa Sensitivity (A/Im) 

0.15 o Light Flux of I x 104 (1m) 

The value of 0.15 in the average value of the ratio of the cathode current measured under the 
conditions specified in footnote (m) to the cathode current measured under the same condition. 
but with the blue filter removed. 

. Under the following condition.: Light incident on the cathode is tranninitted through a 
blue filter (Corning C. S. No.5-58, polished to 1/2 stock thickness — Manufactured by 
the Corning Glass Works, Corning, New York) from a tungeten-filament lamp operated at 
color temperature of 2870° K. The value of light flux incident on the filter H. 1 x 10-4 
lumen and 200 volta are applied between cathode and all other electrodes connected ea 
anode. 

• At a tube temperature of 22° C. Light incident on the cathode in transmitted through a 
blue filter(Coming C. S. No.5-58, polished to 1/2 stock thickness). The light flux incident 
on the filter is 10 microlumens. The eupply voltage (E) is adjusted to obtain an anode 
current of 10 microampere.. Sensitivity of the 4517 under these conditions in approximately 
equivalent to 7 amperes per lumen. Dark current is measured with no light incident on the 
tube. 

F With supply voltage (E) adjusted to give an equivalent luminous sensitivity of 7 amperes 
per lumen. 

• At 4000 angstrom.. This value is calculated from the EADC1 value in lumens using a con-
version factor of 1190 lumens per watt. 

Y Measured under the following conditions: A Nuclear Data Model No.ND-I80 Multichannel 
Pulse-Height Analyzer is used. The single-photoelectron pulse height is established by 
fully illuminating the photocathode with a weak light eomce, such as a tungsten-filament 
lamp operated at a low color temperature, to assure the high probability of single photo-
electron emission from the photocathode of the 4517. The intensity of the light nource is 
adjtmted for approximately 50 per cent counting loan. The dark-pulse ¡spectrum is then 
obtained, using the same gain netting of the Multichannel Pulse-Height Analyzer. with the 
light source removed. 

▪ See accompanying Typical Dark-Palea Spectrum. 

Meanured using o Harshaw Type HG 0.005" beryllium window Nal(TI) scintillator.J.04" 
thick and 7/8 "in diameter and an isotope qt iron having an atomic mass of 55 (Fen) and 
an activity rate of one microcuire. The Fe.. source is in direct contact with the ecintU-
later. 

▪ See accompanying Differential Fe55 Spectrum. 

• Pulse-height resolution is defined as the quotient of the full width of the photopeak at half 
height by the pulse height at maximum count rate under the following cond¡tions: The 
662 he V photon from an ieotope of cesium having an atomic maim of 137 (C.(u() and e cy-
lindrical 1-1/2' . x 1-1/2'. thallium-activated amlium-iodide ecintillator Nal(T1)-type 6D6.I 
are used. This ecintillator is manufactured by the Hershaw Chemical Corporation. 1945 
East 97 Street, Cleveland 6,,„teio, and is rated by the manufacturer as having a reaolution 
capability of 8.5%. The Ce 1., source is in direct contact with the metal end of the ecintil-
lator. The faceplate end of the crystal is coupled to the 4517 by a coupling fluid such a. 
Dow Corning Corp., Type DC 200 (viecosity of 60,000 centistokea) — Manufactured by the 
Dow Corning Corp., Midland, Michigan, or equivalent. 

. Under conditions with de aupply voltage (E) acroeis a voltage divider providing 1/6 of (E) 
between cathode and dynode No.1; 1/12 of (E) for each succeeding dynode etage; and 1/12 
of (E) between dynode No.10 and anode. 

▪ Meastred between 10 per cent and 90 per cent of mmiimum anode-pulse height. Thin anode-
pulan height. Thin anode-pulse rise time is primarily a function of trairait time variation 
and is measured under conditions with the incident light fully illuminating the photocathode. 

Y The electron transit time is the time interval between the arrival of a delta function light 
pulse at the entrence window of the tube and the time at which the output pulse at the anode 
terminal reaches peak amplitude. The transit time in measured under conditions with the 
incident light fully illuminating the Pb.t...tb.". 
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OPERATING CONSIDERATIONS 

The operating stability of the 4517 is dependent on the magnitude of the anode 
current. The use of an average anode current well below the maximum rated value 
of 0.5 milliampere is recommended when stability of operation is important. When 
stability is of prime importance, the use of an average anode current of 1 microampere 
or less is recommended. 

Electrostatic and magnetic shielding of the 4517 is ordinarily required. When a 
shield is used, it must be at cathode potential. 

The high voltages at which the 4517 is operated are very dangerous. Care should 
be taken in the design of apparatus to prevent the operator from coming in contact • 
with these high voltages. Precautions should include the enclosure of high-potential 
terminals and the use of interlock switches to break the primary circuit of the high— 
voltage power supply when access to the apparatus is required. 

Accompanying Typical Voltage-Divider Arrangements are recommended for 
use with the 4516. Recommended resistance values for the voltage dividers range from 
10,000 ohms per stage to 1 megolun per stage. The choice of resistance values for ( 
any voltage-divider network is usually a compromise. If low values of resistance per ' 
stage are utilized, the power drawn from the regulated power supply and the required 
power rating of the resistors increase. Phototube noise may also increase due to 
heating if the divider network is mounted near the photocathode. The use of high 
resistance values per stage may cause deviation from linearity if the voltage-divider 
current is not maintained at a value of at least 10 times that of the maximum value of 
anode current, and may limit anode-current response to pulsed light. The latter effect 
may be reduced by connecting capacitors between the tube socket terminals for dy-
nodes No.7 and No.8, dynodes No.8 and No.9, dynodes No.9 and No.10, and between 
dynode No.10 and anode return. In addition to non-linearity and pulse-limiting effects 
the use of resistance values exceeding 10 megoluns per stage make the 4517 more 
susceptible to leakage effects between terminals with possible resulting deviation 
in interstage voltage leading to a loes of current amplification. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
WHICH PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 
o 

LOAD 
CONNECT ION 

DYNODE NO IO 

R10 
DYNODE NO 9 

DYNODE NO 8 

DYNODE NO 7 

+0 

TO 
REGULATED 
DC POWER 

SUPPLY 6 

(SEE NOTE II 

— o 

DYNODE NO 6 

DYNODE NO 5 

2 

DYNODE NO 4 
PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO. 3 

9 

10 

12 

DYNODE NO. 2 

DYNODE NO I 

PHOTOCATHODE 

92L M-1927 

R1: 680,1300 ohms, 1/2 watt 
R2 and R2: 510,000 ohms, 1/2 watt 
114 through R11: 390,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1800 volts dc. 

Note 2: Component values are dependent upon nature of application and output 
signal desired. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 
USE IN SCINTILLATION-COUNTING APPLICATIONS 

ANODE RETURN 

+0 

TO 
REGULATED 
rtc. POWER 
SUPPLY 

(SEE NOTE 1) 

- 0 

R ir 

R10 

8 

R7 

6 

R5 

4 

2 

C R12 

DYNODE NO 10 

DYNODE NO. 9  

C3 

IDYNODE NO 8 

C4 
DYNODE NO. 7 

C5 

5 
DYNODE NO 6 

DYNODE NO. 5 

DYNODE NO 4 

6 
9 

10 

DYNODE NO 3 

DYNODE NO. 2 

PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO I 

PHOTOCATHODE 

OUTPUT 
o 

'IF 921. 

Cr 0.05 p.F, 500 volts (de working) 
C2: 0.02 uF, 500 volts (dc working) 
C3: 0.01 uF, 560 volts (de working) 
Ce 0.005 'IF, 500 volts (dc working) 
C5 and C6: 0.005 F, 3000 volts (de working) 
R and Rz 560,000 ohms, 1/2 watt 
R3: 820,000 ohms, 1'2 watt 
Rq through Rir 470,000 ohms, 1/2 watt 
R12: 1 megohm, 112 watt 
R13: 100,000 ohms, 1/2 watt 

Not. 1: Adjustable between approximately 500 and 1800 volts dc. 

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

Note 3: Component values are dependent upon nature of application and output 
signal desired. 
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TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

Between 
8.15% of Supply 

Voltage (E) 
multiplied by 

Cathode and Dynode No.1 
Dynode No.! and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Anode 
Anode and Cathode 

1.7 
1.3 
1.3 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.3 

PHOTOCATHODE 
DIAMETER 
1.24 MIN. 
(SEE NOTE) 

4.57 
MAX 

DIMENSIONAL OUTLINE 

1.56 MAX 
DIA. 

-FACEPLATE 

DIMENSIONS IN INCHES 

712 BULB 

BASE 
JEDEC No. B12- 43 

92CS-7770M5 

Seta: Deviation from flatness within the 1.24 inch-diameter area will not exceed 
0.010 inch from peak to valley. 

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

CATHODE-TO-DYNODE-No 1 VOLTS 208 
DYNODE-No. 1-TO-DYNODE-No. 2 VOLTS • 158 

DYNODE-No 2-TO-DYNODE-No. 3 VOLTS 158 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 122 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATE, 

AT COLOR TEMPERATURE OF 2870° K. 
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Typical Sensitivity and Current 
Amplification Characteristics 

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

BETWEEN: 
8.15% OF E 
MULTIPLIED BY: 

CATHODE AND DYNODE No.1 
DYNODE No I AND DYNODE No. 2 
DYNODE No. 2 AND DYNODE No. 3 
EACH UCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 
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Typical Dark-Pulse Spectrum 

CATHODE-TO-DYNODE-No. 1 VOLTS • 208 
DYNODE-No. 1-TO-DYNODE-No 2 VOLTS .158 
DYNODE-No. 2-TO.DYNODE.No. 3 VOLTS . 158 
EACH SUCCEEDING DYNODE-STAGE VOLTS . 122 
ANODE-TO-CATHODE VOLTS • 1500 
DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 

PEAK THIS PORTION OF CURVE IS NORMALIZED TO COINCIDE WITH 
SINGLE PHOTOELECTRON PEAK OF DARK-PULSE SPECTRUM AND 
IS OBTAINED WITH PHOTOCATHODE FULLY ILLUMINATED BY A 
TUNGSTEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEM-
PERATURE DARK PULSES ARE SUBTRACTED. 

SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE • 22° C. 
ONE-PHOTOELECTRON PULSE HEIGHT • 4 COUNTING CHANNELS. 
INTEGRATING TIME CONSTANT 30y SEC. (RL • 300 kQ, C 100 pF). 
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Differential Fe55 Spectrum 

Fe55 SOURCE, IN CONTACT WITH SCINTILLATOR, ACTIVITY I,u CURIE 
SCINTILLATOR: HARSHAW, TYPE HG, 0.005" BERYLLIUM WINDOW, 

NoI(T11), 7/8" DIAMETER, 0.040« THICK 
CATHODE-TO-DYNODE-No.1 VOLTS • 149 
DYNODE-No. 1-70-DYNODE-No. 2 VOLTS • 149 
DYNODE-No. 2-70-DYNODE-No. 3 VOLTS • 210 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 124 
ANODE-TO-CATHODE VOLTS • 1500 
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Typical Dark Current and EADCI Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJU WENT OF THE SUPPLY VOLTAGE (E) 
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: , 

BETWEEN: 11.5% OF E 
MULTIPLIED BY: 

CATHODE AND DYNODE No. 1 
DYNODE No. 1 AND DYNODE No. 2 
DYNODE No. 2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 
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TUBE TEMPERATURE - 220 C 

EQ
UI
VA
LE
NT
 A
NO

DE
-D

AR
K-

CU
RR

EN
T 
IN
PU
T-
LU
ME
N 

A
N
O
D
E
 D
A
R
K
 C
U
R
R
E
N
T
-
A
M
P
E
R
E
 

5
,
 

,
 

Oi
 

5
 e
 

'7,
 

ru
 

A
 
m
a
>
 
=
 
M
 
a
G
I
e
s
 

ro
 

a
 
m
a
,
 

ru
 

o
u
r
 

   1 1 8 10° 
6 

/ 

4 

2 

-10 
10 « k e e 

i Oetie  6 

4 uuuI. Pe i 

e 2 Z 

ioiiiuiiiiii 
._ 

a vc 

a
l
l
o
m
e
w
o
m
m
o
m
m
e
a
t
i
m
m
u
m
u
m
 

E
P
A
 

',a
 

•
 
0
0
 

ru
 

A
 

Cl
 

3
,
 

c7a
 

II
VA

LE
NT

 A
N
O
D
E
-
D
A
R
K
-
C
U
R
R
E
N
T
 I
NP
UT
 

IIIIII 
111. 

Ci 

*4 

2 

1 
16'4 

al 
2 4 6 8 2 4 6 8 2 4 6 8 2 

i0 i00 
LUM NOUS SENSITIVITY — AMPERES/LUMEN 

I 1 I 
680 900 1270 1780 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

4 6 8 
1000 

921_64 -1954 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Herriscn, N. J. 

DATA 7 

9-67 



4517 

Typical Effect of Indicated Magnetic Field 
on Anode Current 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.10 AND ANODE. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

—5 —4 —3 —2 —I 0 + +2 +3 +4 +5 

MAGNETIC FIELD INTENSITY—OERSTEDS 921M-1946 

POS TIVE VALUES OF MAGNETIC FIELD INTENSITY (10 ARE FOR LINES OF 
FLUX OUT OF PAPER. 
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Typical Effect of Indicated Magnetic Field 
on Anode Current 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
I 6 OF E BETWEEN CATHODE AND DYNODE No.1; 1 12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 112 OF E 
BETWEEN DYNODE No 10 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

-Nr 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF 
FLUX IN INDICATED DIRECTION. 

H 

, •    "i  
plesummussilisslissussussusillass 1111111.1311111111111USIUSIIIMIIMin jp181118111111111111111111111.111 
pallannqn  

HINIIIIIIIIIIIIM111111111111111111111111111111111111111110111111111111 

1111111 11111111111111111111111111111111111111111111111111111111111111111111 

11111 11111111111111111111111111111111111111111111111111111111111111111 1 1 ISHII ISIIIIIIIIIIMISMIUM1111111111111118111111111111111111181111111 

¡BM 111118111118111111118881111811111111111111811181111181111181111111 I 
811111111111111111111111111181011111111111181,11SISISSIIIIIIIIIIIIIIIIIIi 1 

II III MIIIIIIIIMMIMMIHMIIIIIIMIMMIMMIIIIHNIMI 
"eih—....-:2!  muillsiiipousliiiiiiiiiiiiiiiiimmumstimmussusissision 
.......:". ----"- .--....""mists. 

11111111111111111111111MUIUMNBM11111111111111 ME 
sumiummuninumuinsunnumussminummusii 

C
U
R
R
E
N
T
-
P
E
R
 C
E
N
T
 

100 

90 

80 

70 

60 

50 

10 

11111881118111111  

18111811111111  

 •••11112 

11111111 111111111131 
!!!!!!!11 ...1 

..111111111111:118111111 

MM. 

  • : . 
• r  Fame 

iiniPM5111filniiiiiiiiiinlIMÉs.!!!!!!!!!!!!!!!!!!! 
••••••••••••••••••11.1•111•1111.M.  

Minn° 11611. 

-5 -4 -3 -2 - + +2 +3 +4 +5 

MAGNETIC FIELD INTENSITY-OERSTEDS 9208-1947 

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

DATA 8 
9-67 



4517 

Typical Effect of Indicated Magnetic Field 
on Anode Current 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

1 6 OF E BETWEEN CATHODE AND DYNODE No.1; 1 12 OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND 1,12 OF E 
BETWEEN DYNODE No 10 AND ANODE. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
_  

Lzsy.;, 

—5 —4 —3 —2 —I O + +2 +3 +4 +5 

MAGNETIC FIELD INTENSITY—OERSTEDS 92L M-1948 
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Typical Time-Resolution Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 16 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1 12 OF E FOR EACH SUC-
CEEDING DYNODE STAGE, AND 112 OF E BETWEEN DYNODE No.10 
AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4518 
Photomultiplier Tube 

2-Inch Diameter, 10-Stage, Head-On Type 
Bialkali Photocathode of High Quantum Efficiency 

Circular-Cage Electrostatically-Focused Dynode Structure 
For use in pulse counting and other low light 
level detection and measurement systems 

GENERAL 
Spectral Response  See accompanying Spectral 

Response Characteristics 

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

(Bialkali) 

Shape  Spherical Section 
Minimum projected area 2  2 in2 
Minimum diameter   1.68 in. 

Window Corning° No.0080, or equivalent 
Shape Plano-Concave 

Index of refraction at 4360 angstroms 1  523 

Dynode s: 
Substrate Copper-Beryllium 
Secondary-Emitting Surface  Beryllium-Oxide 
Structure Circular-Cage Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10 4  4 pF 
Anode to all other electrodes  7 pF 

Maximum Overall Length  5.81 in. 
Seated Length   4.87 in. ± 0.19 in. 
Maximum Diameter  2.31 in. 
Bulb T-16 
Socket  Cinch-Jonesb No.3M14, or equivalent 
Magnetic Shield   Millenc No.80802B, or equivalent 
Operating Position   Any 
Weight (Approx.)  5.2 oz 
Base  Medium-Shell Diheptal 14-Pin 

(JEDEC No.614-38), Non-hygroscopic 

ABSOLUTE-MAXIMUM RATINGS 

DC Voltage: 
Between anode and cathode  2000 max. V 
Between anode and dynode No.10  250 max. V 
Between consecutive dynodes   400 max. V 
Between dynode No.1 and cathode   300 max. V 
Between focusing electrode and cathode   400 max. V 

Average Anode Current e  0.5 max. mA 
Ambient-Temperature Ranges  -100 to +85 OC 

LLCM Electronic Components 
DATA 1 

5-68 



4518 

CHARACTERISTICS RANGE VALUES 
Under conditions with dc supply voltage (E) across a voltage 

divider providing voltages as shown in Table I, except as noted. 
With E = 1500 volts except as noted 

Min. Typ. Max. 
Sensitivity 

Radiantg at 

4000 angstroms   3.9x104 A/W 
Cathode Radiantk 
at 4000 angstroms  0.079 A/W 

Luminous: 
With tungsten 
light sourcei   13 33 200 A/lm 

With blue light sourcek.   2x10-5 5x10-5 3x10-4 A 
Cathode Luminous: 
With tungsten 

light source'  6.7x10-5 A/1m 
With blue light source".  8x104 ° 1xl0 9 A 

Quantum Efficiency 
at 4000 angstroms  24 

Current Amplification 5x105 
Anode Dark Current')   2.4,10-10 5x10-10 A 

Equivalent Anode-

2.5x10-14r 

3x10-11q lm 
Dark-Current Input   

Dark-Pulse Spectrum"  (x) 

Pulse-Height Resolutiont .   9 

Anode-Pulse Rise Time",v   2.3x10-9 8 

Electron Transit   2.7x10-8 

'Made by Corning Glass Works, Corning, New York 14830. 

kMade by Cinch Manufacturing Co., 1026 S. Homan Ave., 
Chicago, Ill. 60624 

cMade by James Millen Manufacturing Co., 150 Exchange St., 
Malden, Mass. 02148 

"Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is récommended. 

This value is calculated from the typical luminous sen-
sitivity rating using a conversion factor of 1190 lumens 
per watt. 

Electronic 
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hThis value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1190 lumens 
per watt. 

¡These values are calculated as shown below: 

o Luminous Sensitivity (A/1m) - 
Anode Current (with blue 
light source) (A) 

0.15 x Light Flux of 
1 x 10-5 (1m) 

The value of 0.15 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (k) to the anode current measured under the same 

r."- conditions but with the blue filter removed. 

l'Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C. S. No.5-58, 
polished to 1/2 stock thickness — Manufactured by the Corn-
ing Glass Works, Corning, New York) from a tungsten-fila-
ment lamp operated at a color temperature of 2870° K. The 
value of light flux incident on the filter is 10 microlumens. 

m This value is calculated as shown below: 

Cathode Luminous 
Sensitivity (A/1m) 

Cathode Current (with blue 
light source) (A) 

0.15 x Light Flux of 
1 x 10-4 (1m) 

The value of 0.15 is the average value of the ratio of the 
n cathode current measured under the conditions specified 
\--)in footnote (m) to the cathode current measured under the 

same conditions but with the blue filter removed. 

"Under the following conditions: Light incident on the cath-
ode is transmitted through a blue filter (CorningC. S. No.5-58, 
polished to 1/2 stock thickness — Manufactured by the 

'`Corning Glass Works, Corning, New York) from a tungsten-
lament lamp operated at a color temperature of 2870° K. 

The value of light flux incident on the filter is 100 micro-
lumens and 200 volts are applied between cathode and all 
other electrodes connected as anode. 

At a tube temperature of 22° C. Light incident on the cath-
( )de is transmitted through a blue filter (Corning C. S. No.5-58, 

polished to 1/2 stock thickness). The light flux incident on 
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the filter is 10 microlumens. The supply voltage (E) is ad-
justed to obtain an anode current of 10 microamperes. Sensi-
tivity of the 4518 under these conditions is approximate! 

equivalent to 7 amperes per lumen. Dark current is measur 
with no light incident on the tube. 

"'With supply voltage (E) adjusted to give an equivalent lum-
inous sensitivity of 7 amperes per lumen. 

'At 4000 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 1190 lumenr— 
per watt. 

'Measured under the following conditions: A Nuclear Data 
Model No.ND-180 Multichannel Pulse-Height Analyzer is 
used. The single-photoelectron pulse height is established 
by fully illuminating the photocathode with a weak light_ 
source, such as a tungsten-filament lamp operated at a le 
color temperature, to assure the high probability of single _ 
photoelectron emission from the photocathode of the 4518. 
The intensity of the light source is adjusted for approximately 
50 per cent counting loss. The dark-pulse spectrum is then 
obtained, using the same gain setting of the Multichannel 
Pulse-Height Analyzer, with the light source removed. 

tPulse-height resolution is defined as the quotient of the full 
width of the photopeak at half height by the pulse height at 
maximum count rate under the following conditions: The 662 keV 
photon from an isotope of cesium having an atomic mass of 
137 (Cs137) and a cylindrical 2" x 2" thallium-activated sodi-
um-iodide scintillator [Nal(T1)-type 8D81 are used. This scin-
tillator is manufacturedby the Harshaw Chemical Corporation, 

1945 East 97 Street, Cleveland 6, Ohio, and is rated by the 
manufacturer as having a resolution capability of 7.5%. The 
Cs137 source is in direct contact with the metal end of ay' 
scintillator. The faceplate end of the crystal is coupled ft:-_-; 
the 4518 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. 

uUnder conditions with de supply voltage (E) across a voltage. 
divider providing 1/6 of (E) between cathode and dyne 
No.1; 1/12 of (E) for each succeeding dynode stage; alit.-

1/12 of (E) between dynode No.10 and anode. Focusing 
electrode potential is adjusted as shown in Table I. 

vMeasured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured undl 

\- _1 
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conditions with the incident light fully illuminating the 
photocathode. 

'-eThe electron transit time is the time interval between the 
larrival 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. 

1See accompanying Typical Dark-Pulse Spectrum. 
, 

TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

I 
.." 1 Between: 

7.75% of Supply 
Voltage (E) 

Multiplied by: 

Cathode and Dynode No.1 
Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No-6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No-8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Anode 
Anode and Cathode 

1.8 
1.4 
1.5 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.9 

Focusing Electrode is connected to arm of potentiometer 
between cathode and dynode No.1. The focusing-electrode ivoltage is varied between 10% and60% of dynode No.1 po-
tential (referred to cathode) to give maximum anode current. 

OPERATING CONSIDERATIONS 

The base pins of the 4518 fit a diheptal 14-contact 
..docket, such as Cinch-Jones No.3M14 or equivalent. The 
socket should be made of high-grade, low-leakage mate-
rial, and should be installed so that incident light falls 
on the face end of the tube. 

The operating stability of the 4518 is dependent 
the magnitude of the anode current. The use of an 
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average anode current well below the maximum rated 
value of 0.5 milliampere is recommended when stability 
of operation is important. When stability is of primE 
importance, the use of an average anode current of t 
microampere or less is recommended. 

Electrostatic and magnetic shielding of the 4518 is 
ordinarily required. When a shield is used, it must be 
cathode potential. 

The high voltages at which the 4518 is operated are 
very dangerous. Care should be taken in the design of 

apparatus to prevent the operator from coming in contact 
with these high voltages. Precautions should includr — 
the enclosure of high-potential terminals and the use 
interlock switches to break the primary circuit of the 
high-voltage power supply when access to the apparatus 
is required. 

Accompanying typical voltage-divider arrange-
ments are recommended for use with the 4518. The 

resistance values for the voltage dividers range from 
10,000 ohms per stage to 1,000,000 ohms per stage. 
The choice of resistance values for any voltage-divider 
network is usually a compromise. If low values of resis-
tance per stage are utilized, the power drawn from the 
regulated power supply and the required power rating 

of the resistors increase. Phototube noise may ah 
increase due to heating if the divider network is mounted 
near the photocathode. 

The use of high resistance values per stage may 
cause deviation from linearity if the voltage-divideP 
current is not maintained at a value of at least 10 tim' 
that of the maximum value of anode current, and may 
limit anode-current response to pulsed light. The latter 
effect may be reduced by connecting capacitors between 
the tube socket terminals for dynodes No.7 and No.8 
dynodes No.8 and No.9, dynodes No.9 and No.10, , 
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between dynode No.10 and anode return. In addition to 
non-linearity and pulse-limiting effects, the use of resis-
ance values exceeding 10 megohms per stage make the 
4518 more susceptible to leakage effects between ter-
minals with possible resulting deviation in interstage 
voltage leading to a loss of current amplification. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

WHICH PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 

+ 0 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 1) 

— 0 

R, 

R2 

R3 

R4 

R5 

6 

R7 

R8 

R9 

Rio 

DYNODE No. 10 
LOAD 

CONNECTION 

DY No. 9 

DY No 

DY No. 7 

DY No. 6 

6 
DY No. 5 

DY No. 4 

DY No. 3 

DY No. 2 

DY No. I 

FOCUSING ELECTRODE 

8 

3 

PHOTOCATHODE 

o 

PHOTO - 
MULTIPLIER 
TUBE 

92LS-2021 

R1 through 11.7: 390,000 ohms, 1/2 watt 
R8: 470,000 ohms, 1/2 watt 
R9 : 620,000 ohms, 1/2 watt 
R1,: 560,000 ohms, 1/2 watt 
R11: 720,000 ohms, 1/2 watt 

R12* • m5 egohms, 1/2 watt, adjustable 

Note 1: Adjustable between approximately 500 and 2000 volts 
dc. 

dote 2: Component values are dependent upon nature of appli-
cation and output signal desired. 
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4518 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 

USE IN SCINTILLATION-COUNTING APPLICATIONS 

+ 0 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 

— e 

RI C 

ANODE RETURN 
RIS 

DYNODE No.10 

R3 C2 

R4 

R5 

6 

R7 

Re 

R9 

DY No. 9 

C3 
DY No. 8 

DY No. 7 

DY No. 6 

7 

DY No. 5 

DY No.4 

DY No. 3 

DY No.2 

DY No. I 

2 

FOCUSING ELECTRODE 

3 

9 

PHOTOCATHODE 

5 

PHOTO -

MULTI-
P LIE R 
TUBE 

R I4 

OUT-
PUT 

92LS-2022 

C1: 0.05 µF, 500 volts (dc working 
C2' 0.02 MF, 500 volts (dc working •  
C3' • 0.01 MF, 500 volts (dc working 
C4: 0.005 µF, 500 volte (dc working) 

C5 and C6' 0.005 3000 volts (dc working) •  
R1 through R7: 390,000 ohms, 1/2 watt 

R8' • 470,000 ohms, 1/2 watt 
R9: 620,000 ohms, 1/2 watt 
R10: 560,000 ohms, 1/2 watt 

R11' • 720,000 ohms, 1/2 watt 
5 megohms, 1/2 watt, adjustable 

R 12: 
R13"• 1 megohm, 1/2 watt 
R14: 100,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 2000 volte 
dc. 

o 

o 

o 

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

Note 3: Component values are dependent upon nature of app,.._ ) 
cation and output signal desired. 
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o 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Dynode No.! 
Pin 2: Dynode No.2 DY7 DY8 
Pin 3: Dynode No.3 DY6 7 DYg 
Pin 4: Dynode No.4 DY5 Mfg) 
Pin 5: Dynode No.5 
Pin 6: Dynode No.6 DY4 
Pin 7: Dynode No.7 

Pin 8: Dynode No.8 DY3 12 iC (DO H27 
Pin 9: Dynode No.9 2 13 USE) 

Pin 10:Dynode No.10 DY2 
DY1 Pin 11: Anode 

DIRECTION OF RADIATION: 
Pin i: Internal Connection — INTO END OF BULB 

Do Not Use 
Pin 13: Focusing Electrode 
Pin 14: Photocathode 

DIMENSIONAL OUTLINE 

r 2.00 2.06 DIA. 

..J.6111DIAMIN. 

FSACE PLATE—1O) 1 

PHOTOCATHODE— 

BASE 
JEDEC GROUP S, 

N1814-36 

fc 

14AA 

14— 2.31 MAX. 
DIA. 

4.47, 
1.14 

116 
BULB 

6.1111 
MAX. 

112C4—$10911$ 

DIMENSIONS IN INCHES 

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 1.68" diameter, deviation from flatness of exter-
nal surface of faceplate will not exceed 0.010" from 
peak to valley. 
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4518 

SENSITIVITY AND CURRENT-

AMPLIFICATION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE- DIVIDER 
WHICH DISTRIBUTES THE VOLTAGE AS FOLLOWS: 

BETWEEN: 1./5; OF E 
MULTIPLIED BY: 

CATHODE AND DYNODE No.! 
DYNODE No.! AND DYNODE No.2 

DYNODE No.2 AND DYNODE No.3 
DYNODE No.3 AND DYNODE No.4 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.8 
1.4 
1.5 
1.2 
1.0 

12 9 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE CURRENT 
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TYPICAL DARK-PULSE SPECTRUM 

CATHODE-TO-OYNODE No .1 VOLTAGE = 280 

DYNODE No 1-T0-DYNODE No 2 VOLTAGE . 220 
DYNODE No 2-TO-DYNODE No 3 VOLTAGE = 230 
DYNODE No 3-TO-DYNODE NoA VOLTAGE = 185 
EACH SUCCEEDING DYNODE-STAGE VOLTAGE = 155 
ANODE-TO-CATHODE VOLTAGE = 2000 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT 
DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 

PEAK. THIS PORTION OF CURVE IS NORMALIZED TO COINCIDE WITH 
SINGLE PHOTOELECTRON PEAK OF DARK PULSE SPECTRUM AND IS 
OBTAINED WITH PHOTOCATHODE FULLY ILLUMINATED BY A TUNG-
STEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEMPERATURE. 

DARK PULSES ARE SUBTRACTED. 
SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE = 22° C. 
ONE PHOTOELECTRON PULSE HEIGHT = 0 COUNTING CHANNELS. 
INTEGRATING TIME CONSTANT = 30 ,., SEC. (RL 300 k, C = 100 pF) 
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TYPICAL DARK CURRENT 
AND EADCI CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
POTENTIAL (E) ACROSS A VOLTAGE DIVIDER WHICH DISTRIBUTES (E) 
AS FOLLOWS: 

BETWEEN: 
7.755 OF E 

MULTIPLIED BY: 

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

1.11 
1A 
1.5 
1/ 
1.0 
12.9 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE 
CURRENT 

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

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1"6 OF E 
BETWEEN CATHODE AND DYNODE No.1, 112 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1 12 OF E BETWEEN DYNODE No.10 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 16 OF E 
BETWEEN CATHODE AND DYNODE No.1;112 OF E FOR EACH SUCCEED-

ING DYNODE STAGE; AND 1,12 OF E BETWEEN DYNODE No.10 AND ANODE 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 

H 
POS TIVE VALUES OF MAGNETIC FIELD INTENSITY ftl ARE FOR LINES OF 
FLUX IN INDICATED DIRECTION 
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TYPICAL EFFECT OF INDICATED MAGNETIC 

FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 16 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEED-

ING DYNODE STAGE: AND 1,12 OF E BETWEEN DYNODE No.10 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF 

FLUX IN INDICATED DIRECTION 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND /12 OF E BETWEEN DYNODE No.10 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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Photomultiplier Tube 

3"-Diameter, 10-Stage, Venetian-Blind Type Haying a 

Bialkali Photocathode and Aluminum-Oxide Window 

GENERAL 

Spectral Response   See Accompanying Typical 
Spectral Response C'harac-

teristics 
o 

Wavelength of Maximum Response   4000 ± 500 A 
Cathode, Semitransparent  Potassium-Cesium-Antimony 

(Bialkali) 

Minimum area 527 in 2 (34.1 cm2) 

Minimum diameter 259 in (6.6 cm) 

Window  Aluminum Oxide 

Shape   Plano-Plano 
Index of refraction at 4100 angstroms   1.78 

Dynodes: 
Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Venetian-Blind 

Direct I nterelectrode Capacitances (Approx.): 

Anode to dynode No.10 33 pF 

Anode to all other electrodes , 89 pF 

Maximum Overall Length 586 in (14.8 cm) 

Maximum Diameter   1055 in (7.75 cm) 

Bulb   See Dimensional Outline 

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

Socket  Cincha No.3M14, or equivalent 

Magnetic Shield   See Footnote b 

Operating Position   Any 

Weight (Approx.)   10.6 oz (300 g) 

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

Between anode and cathode   2000 max. V 
Between anode and dynode No.10  300 max. V 

Between consecutive dynodes   250 max. V 
Between dynode No.1 and cathode   600 max. V 

Between focusing electrode and cathode. .   600 max. V 
Average Anode Currentd   0.5 max. rru% 

Ambient-Temperature Rangea   -100 to +85 0C 

FECOLII Electronic Components 
JATA 1 
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4521 
CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a voltage divider 
providing the electrode voltages shown in Table I, except as noted, 
and at a temperature of 220 C. 

With E = 1500 volts (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radianti at 
4000 angstroms   — 1.9x104 — A/W 

Luminousg (28700 K) .   7.5 18 166 A/Im 

Current with blue light 
sourceh (28700 K + C.S. 
No.5-58)  9x10-6 2.2x10-5 2x104  A 

Cathode Sensitivity: 

Radiant/ at 4000 
angstroms  — 0.087 — A/Im 

Luminousk (28700 K)   6.7x10-5 8.3x1(75 — A/Im 

Current with blue light 
sourcem (28700 K + C.S. 
No.5-58)  8x10-10 1,00 — A 

Quantum Efficiency at 
4000 angstroms  — 27 — % 

Current Amplification .   — 2.2x105 — 

Anode Dark Current^ . .   — 2x10-9 6x10-5 A 

Equivalent Anode Dark 2.7x10-10 8x10-10 Im 
Current Inputn   

2.6x10-13P 7.7x10-13P W 

1.8x10-12 — Im 
Equivalent Noise Inputs . i _ 

1.7x1Crl 5r — W 

Pulse Height Resolution(' . 7.5 — % 

Mean Gain Deviation:t 

With count rate change of 
10,000 to 1,000cpsu. . . — 1 — % 

For period of 16 hours at 
a count rate of 
10,000 cpsv  — 1 — % 

Anode-Pulse Rise Timerd x 
at 2000 V  — 1.3x1043 — s 

Electron Transit Timew.Y 
at 2000 V  — 5.8x10-8 — s 

( 

MCEBO Electronic Components 
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• Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 

b Magnetic shielding material in the form of foil or tape as available 

from the Magnetic Shield Division, Perfection Mica Company, 

1322 North Elston Avenue, Chicago, IL, 60622, or equivalent, 

G' 

, 

d Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recommended. 

This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1040 lumens per watt. 

9 These values are calculated as shown below: 

Anode Current with blue light 
source) (A) 

h 

Luminous Sensitivity (A/Im) - 
0.12 x Light Flux of 
1 x 10-5 (1m) 

The value of 0.12 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote (h) 

to the anode current measured with the blue filter removed. 

Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter (Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness) from a tungsten-filament lamp op-
erated at a color temperature of 28700 K. The value of light flux 

incident on the filter is 10 microlumens. 

1 This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1040 lumens per watt 

This value is calculated as shown below: 

Cathode Current (with blue 
light source) (A) Cathode Luminous 

Sensitivity (A/Im) 
0.12 x Light Flux of 
1 x 1Cr4 (Im) 

The value of 0.12 is the average value of the ratio of the cathode 

current measured under the conditions specified in footnote (ml 

to the cathode current measured under the same conditions but 
with the blue filter removed. 

m Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter (Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness) from a tungsten-filament lamp op-

erated at a color temperature of 28700 K. The value of light flux 

incident on the filter is 1 x 10-4 lumen and 300 volts are applied 

between cathode and all other electrodes connected as anode. 

MCBM Electronic Components 
DATA 2 

2-70 



4521 
n Light incident on the cathode is transmitted through a blue 

filter (Corning C.S. No.5-58, polished to 1/2 stock thickness). 
The light flux incident on the filter is 10 microlumens. The sup-

ply voltage E is adjusted to obtain an anode current of 9 micro-

amperes. Sensitivity of the 4521 under these conditions is approx-

imately equivalent to 7.5 amperes per lumen. Dark current is 

measured with no light incident on the tube. 

P At 4000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1040 lumens per 
watt. 

cl With a supply voltage E of 1100 volts. Anode load is a 100-kilohm 

resistor in parallel with a total capacitance of 100 pF. Under 

pulse conditions, the interstage voltages of the tube should not 

deviate more than 2% from the interstage voltage values during 
no-signal conditions. The 662 keV photon from an isotope of 

cesium having an atomic mass of 137 (Cs 137) and a cylindrical 

3" x 3" thallium-activated sodium-iodide scintillator [Nal (TI)-

type 12Al2, Serial No.DH184 or equivalent] are used. This scin-

tillator is manufactured by the Harshaw Chemical Corporation, 

1945 East 97th Street, Cleveland 6, OH. The Cs 137 source is in 

direct contact with the metal end of the scintillator. The face-
plate end of the crystal is coupled to the tube by a coupling fluid 

such as Dow Corning Corp. Type DC200 (Viscosity of 60,000 

centistokes) — Manufactured by the Dow Corning Corp., Mid-

land, MI, or equivalent. Pulse-height resolution in per cent is de-
fined at 100 times the ratio of the width of the photopeak at 

half the maximum count rate in the photopeak height (A) to the 

pulse height at maximum photopeak count rate (8). 

PULSE HEIGHT El 

PHOTO 
PEAK 

92L S - 2487 
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✓ At 4000 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 1040 lumens per watt. 

s Under the following conditions: External shield connected to 

cathode, an equivalent bandwidth of 1 Hz, tungsten-light source 

at a color temperature of 28700 K interrupted at a low audio fre-

quency to produce incident radiation pulses alternating between 

zero and the value stated. The "on" period of the pulse is equal 

to the "off" period. 

Mean gain deviation is defined as follows: 

i=n 
Where: 

- Pil = mean pulse height 
i = 1  100  MGD pi = pulse height at the 

_p reading 

n = total number of 
readings 

U Under the following conditions: The scintillator and Cs 137 radi-

ation source of (s) 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 10,000 cps. The pulse height 

of the photopeak is measured under this condition. Next, the ra-

diation source is moved rapidly, in approximately 30 seconds, to 

a new position that is equivalent to a count rate of 1,000 cps. The 

new position is also centered in the major axis of the tube. The 

pulse height under this condition is measured. Mean gain devia-

tion .s defined as shown :n it). 

• Under the same conditions as shown in (u) except the tube is op-

erated for a period of 1/2 hour with the radiation source located 

at the point providing a pulse count rate of 10,000 cps. Follow-

ing this time interval, the pulse height is sampled, at this count 

rate, at 1-hour intervals for a period of 16 hours. Mean gain devi-

ation is defined as shown in (t). 

IN Under conditions with dc supply voltage (El across a voltage 

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

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

tween dynode No.10 and anode. 

• Measured between 10 per cent and 90 per cent of maximum 
anizide-pike 4ight This anode-pulse rise time is primarily a func-

tion of transit time variation and is measured under conditions 

with the incident light fully illuminating the photocathode. 

Y The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under con-

ditions with the incident light fully illuminating the photocathode. 
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OPERATING CONSIDERATIONS 

Terminal Connections 

The 4521 is supplied with a small-shell diheptal base at-

tached to semiflexible leads to facilitate testing. After test-

ing, the attached base should be removed prior to installing 

the 4521 in a given system. 

SHIELDING 

Electrostatic and magnetic shielding of the 4521 is usually 

required. When a shield is used it must be at cathode poten-

tial. 

OPERATING VOLTAGES 

The high voltages at which the 4521 is operated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these 

high voltages. 

For additional information on this type write to RCA 
Commercial Engineering, Harrison, N.J. 07029 for techni-

cal bulletin. 

Voltage To Be Provided By Divider 

7.7% of Supply 

Between Voltage (E) 

Multiplied by 

Cathode and Dynode No.1 3 

Dynode No.1 and Dynode No.2 1 

Dynode No.2 and Dynode No.3 1 

Dynode No.3 and Dynode No.4 1 

Dynode No.4 and Dynode No.5 1 

Dynode No.5 and Dynode No.6 1 

Dynode No.6 and Dynode No.7 1 

Dynode No.7 and Dynode No.8 1 
Dynode No.8 and Dynode No.9 1 

Dynode No.9 and Dynode No.10 1 

Dynode No.10 and Anode 1 

Anode and Cathode 13 

The focus voltage shall be adjusted to the potential which gives 

maximum anode current and is between 70 and 100 per cent of 

dynode No.1 potential (referred to cathode). 

o 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 
GENERAL PHOTOMETRIC APPLICATIONS 

+ 0 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE I) 

-0 

RI 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RIO 

RI I 

RI2 

RI3 

ANODE RETURN 

DYI0 

DY9 

LOAD 
CONN6CTKIN 

DY8 

DY7 

DY6 

DY5 

DY4 

DY3 

DY2 

DY I 

FOCUSING ELECTRODE 

RI4 

RI through R13: 470 ks-1. 5%, 1/2 W 
R14: 5 he 20%, 1/2 W, (Adjustable) 
Note 1: Adjustable between approximately 800 and 2000 volts dc. 
Note 2: Component values are dependent upon nature of applica-
tion and output signal desired. 

BASE ARRANGEMENT le* r 

PHOTO - 
'9 MULTIPLIER 

TUBE 

BOTTOM VIEW 

Note 1: Lead is cut off near 
glass button for indexing. 

Note 2: Leads 4, 8, 10, 14, 
16, and 18 are cutoff near 
button. 

ULM - 3291 

\—  — NOTE I 
125 
t.03 
DIA 92tS -3293 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 

SCINTILLATION-COUNTING APPLICATIONS 

+0 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE I) 

ANOCE 

PHOTO - 
MULTIPLIER 
TUBE 

C1: 0.05 µF, 500 volts 
C2: 0.02 le, 500 volts 

C3: 0.01 je, 500 volts 

Cti: 0.005 ¡IF, 500 volts 

C5 and C6: 0.005 µF, 3000 volts 
R1 through R13: 470 kn, 5%, 1/2 W 

R14: 5 MS-2, 20%, 1/2 W, (Adjustable) 

R15: 1 IsASZ, 5%, 1/2 W 

FIL: 100 kn, 5%, 1/2 W 

Note 1: Adjustable between approximately 800 and 2000 volts dc. 

Note 2: Capacitors C1 through C6 should be connected at tube 

socket for optimum high-frequency performance. 

Note 3: The value of the load elements, RL and CL, depend on 

the application. For most applications, RLx CL = 10 microseconds. 

It is to be noted that R15 is in parallel with RL and must be con-

sidered when selecting the RL value. 

Note 4: Component values are dependent upon nature of applica-

tion and output signal desired. 
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4521 
LEAD CONNECTIONS 
BOTTOM VIEW (WITH BASE REMOVED) 

DY3 

DY4 

DY3 

DY2 

DY6 

DYI G NI-S-329e 

DY7 
DY8 

DY9 

DYND 

Lead 1: Photocathode Lead 11: Dynode No.7 

Lead 2: Dynode No.1 Lead 12: Dynode No.8 
Lead 3: Dynode No.2 Lead 13: Dynode No.9 
Lead 5: Dynode No.3 Lead 15: Dynode No.10 

Lead 6: Dynode No.4 Lead 17: Anode 

Lead 7: Dynode No.5 Lead 19: Focusing 

Lead 9: Dynode No.6 Electrode 

BASING DIAGRAM 

BOTTOM VIEW (WITH TEMPORARY BASE) 

DY7 DY6 
DY6 (=i) (iii) DY9 

6 
DY6 DY10 

DY4 

DY3 

DY2 

IC (DO NOT 
USE) 

DYI K 

DIRECTION OF RADIATION , 
INTO END OF BULB 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 
Pin 9: Dynode No.9 

Pin 10: Dynode No.10 

Pin 11: Anode 

Pin 12: Internal Connection— 

Do Not Use 

Pin 13: Focusing Electrode 

Pin 14: Photocathode 
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4521 
DIMENSIONAL OUTLINE 

FACEPLATE — r..060± .002 

NOTE 
T 1 

PHOTOCATHODE 

METAL 
ENVELOPE 

1.962.03 
DIA 

240 
MAX. DIA. 

13 GOLD- PLATED 
SEM1FLEXIBLE LEADS 
0302 005 DIA 
LEAD LENGTH 2.5 MIN 

BASE 
JEDEC No B14-45 

1,775 
030 

.30 MAX. DiA. 

Dimensions are in inches unless otherwise stated. 

4.86 
3.25 

5.88 
MAX. 

75 MAX 

92LS-3287 

Inch mm Inch Min 

.005 .127 2.34 59.4 

.025 .63 2.40 60.9 

.030 .76 2.5 63.5 

.08 2.0 2.59 66 

.25 6.3 3.03 76.9 

.75 19.1 4.86 123.4 
2.0 50.8 5.86 14.8.8 

Electronic 
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SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

DYNODE No I -TO-CATHODE VOLTS • 3/13 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/13 E 
ANODE -TO-DYNODE No .I0 VOLTS • 1113E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 70 AND 100 PER CENT OF DYNODE No POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT 
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4521 

TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON 
ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 3/13 OF E 
BETWEEN CATHODE AND DYNODE Nol, 1/13 OF E FOR EACH 
SUCCEEDING DYNODE STAGE, AND 1/13 OF E BETWEEN DYNODE No.10 
AND ANODE 

FOCUSING ELECTRODE ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
PHOTOCATHODE IS FULLY ILLUMINATED 
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR 
LINES OF FLUX IN INDICATED DIRECTION 
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4521 
TYPICAL EADCI AND ANODE DARK CURRENT 
CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E ). 

DYNODE No.I - TO-CATHODE VOLTS • 3/13 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS • I/13E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE-

TWEEN 70 AND too PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED ATA 
COLOR TEMPERATURE OF 2870•K. 
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4521 

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 

100 

4 
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4 

ABSOLUTE 
SENSITI VITY 

QUANTUM 
EFFICIENCY 

• 

11111 I 
RELATIVE 
SENSITIVITY 

KKK) 2000 3000 4000 5000 60a) 

WAVELENGTH — ANGSTROMS 

7'000 
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4521 
SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 

SOURCE AFTER PASSING THROUGH INDICATED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5 -58 POLISHED TO 1/2 
STOCK THICKNESS ). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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4521 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF DYNODEN0.5 VOLTS 

) 

DYNODE—No.I—TO—CATHODE VOLTS.200 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE—No.5 STAGE.I00 
FOCUSING—ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION 
ANODE IS AT GROUND POTENTIAL 
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4521 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No.I -TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING CNNODE- STAGE VOLTS • 1/12 E 
ANODE -TO-DYNODE No 10 VOLTS • In2 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BETWEEN 

70 AND 100 PER CENT OF DYNODE No1 POTENTIAL (REFERRED TO 
CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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4522 
Photomultiplier Tube 

5-Inch Diameter, 14-Stage, Head-On Type 
High Quantum Efficiency Bialkali Photocathode 

In-Line Electrostatically-Focused Dynode Structure 

For Use in Nuclear Physics Applications, Especially 
When a High Degree of Time Definition is Required 

GENERAL 
Spectral Response   See accompanying 

Typical Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 ft 
Cathode, Semitransparent   Ca-K- Sb(Bi alkali) 

Shape   Spherical Section 
Minimum projected area   16 sq. in (103 sq. cm) 
Minimum diameter   4.5 in (11.4 cm) 

Window . . UV-transmitting, Coming° No.9741, or Equivalent 

Shape   Spherical Section 
Index of refraction at 4047 angstroms   1.48 

Dynodes: 
Substrate   Copper-Beryllium 
Secondary-Emitting Surface   Beryllium-Oxide 
Structure   In-Line Electrostatic-Focus 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.14 5  5 pF 
Anode to all other electrodes 7  0 pF 

Maximum Overall Length   12 in (30.5 cm) 
Maximum Diameter   5.25 in (13.3 cm) 
Base  See Base Drawing 
Socket   RCA-AJ2144 or AJ2145 
Magnetic Shield   See Note (b) 
Operating Position   Any 
Weight ( Approx.)   21 oz (590 g) 

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

Between anode and cathode: 
With Voltage Distribution 
A or B, shown in Table I   3000 max. V 

With Voltage Distribution 
C, shown in Table 1   3500 max. V 

Between anode and dynodeNo.14   600 max. V 
Between dynode No.14 & dynode No.13 800 max. V 
Between other consecutive dynodes. . 400 max. V 
Between dynode No.1 

800 max. V 
and cathode 

300 rain. V 
Average Anode Current d  0.5 max. mA 
Ambient-Temperature Range   —100 to +85 °C 

u- Electronic 

Components 
DATA 1 
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4522 
CHARACTERISTICS RANGE VALUES 

Min. Typ. Max. 

With a DC Supply Voltage (E). 2000 volts (Except as noted) 
Voltage Distribution A, Table I 
Anode Sensitivity: 

Radiant" at 4000 Xc. • — 2.6 x 106 — A/W 
Luminous f (2870°K) . 6.5 x 102 2.3 x 103 6.5 x 103 A/1m 

With blue light 
sourcê(2870°K 
+ C.S. No.5-58) 8.5 x le 3 x 10-6 8.5 x le A 

Cathode Sensitivity: 

Radianth at 4000 51 — 8.8 x io-2 - :1/W 

Luminous i (2870° 10• • — -5 7.7 x 10 — A/lm 

With blue light sourcek 
(28700 K + C.S. 

No.5-58)   8 x 1049 1 x 10 -9 — A 

Cathode Quantum 
Efficiency at 
3600 a   - 29 — % 

Current Amplification .• • — 3 x 10 7 — 
Anode Dark Currentm   — 6 x 10 -8 1 x 10-8 A 

Equivalent Anode ln 5 x 10 -1011 im 
Dark Current Input ,   { — 3 x 10 -1 

2.6 x 10 -14P — W 

With E = 2500 volts 
Voltage Distribution B, Table I 

Pulse Height Resolutionq — 7.5 

Mean Gain Deviation'. • • — 1 — % 

Dark Pulse Spectrum  See Typical Dark Pulse 

Spectrum 

With E = 3000 volts 
Voltage Distribution A, Table I 

Anode-Pulse Rise Time. 

Electron Transit Time.. 

With E = 3000 volts 
Voltage Distribution C, Table I 

Palse Current:" 

Lineary  

Saturated   

-8 2.9 x 10 

6.6 x 10 -8 

0.13 

0.32 

A 

A 

o 

o 

o 
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4522 
o Made by Corning Glass Works. Corning, New York 14830. 

b Magnetic shielding is available from manufacturers such 
as the Magnetic Shield Division, Perfection Mica Co., 
1322 North Elston, Chicago 22, Illinois. 

d Averaged over any 500-microsecond interval. 

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

f These values are calculated as shown below: 
Luminous Sensitivity (A/1m) = 

Anode Current (with blue light source) (A) 

0.13 x Light Flux of 1 x 10-7 (1m) 
The value of 0.13 is an average value. It is the ratio of 
the cathode current measured under the conditions specified 
in footnote (k) to the cathode current measured under the 
same conditions but with the blue filter removed. 

• Light incident on the cathode is transmitted through a 
blue filter (Corning C.S. No.5-58 polished to 1/2 stock 
thickness) from a tungsten-filament lamp operated at a 
color temperature of 2870° K. The value of light flux inci-
dent on the filter is 0.1 microlumen. 

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

I These values are calculated as shown below: 
Cathode Luminous Sensitivity (A/1m) = 

Cathode Current (with blue light source) (A) 

0.13 x Light Flux of 1 x 1(Y-4 (1m) 
The value of 0.13 is an average value. (See footnote D. 

14 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 2870° K. The value of light flux incident 
on the filter is 100 microlumens and 300 volts are applied 
between cathode and all other electrodes connected as 
anode. 

m At a tube temperature of 22° C. Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness). The light flux 

incident on the filter is 0.1 microlumen. The supply volt-
age E is adjusted to obtain an anode current of 26 micro-
amperes. Luminous sensitivity of the tube under these 
conditions is approximately equivalent to 2000 amperes 
per lumen. Dark current is measured with incident light 
removed. 

Electronic 
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4522 
• With supply voltage E adjusted to give a calculated value 

of anode luminous sensitivity of 2000 amperes per lumen. 

P At 4000 X. Calculated from the luminous EADCI value 
using a conversion factor of 1140 lumens per watt. 

41 With a supply voltage E of 2500 volts across a voltage 
divider providing electrode voltages shown in Table 
Distribution B. Anode load is a 10-kilohm resistor in par-
allel with a total capacitance of 1000 pF. Under pulse 
conditions, the interstage voltages of the tube should not 
deviate more than 2% from the interstage voltage values 
during no-signal conditions. 662 keV photons from a one-
microcurie Cs 137 source and a cylindrical 5" dia. x 4" 
thallium-activated sodium-iodide scintillator Na! (TD-type 
Harshawn 20A16, Serial No.CW-675 or equivalent are used. 
The Cs 137 source is in direct contact with the metal end 
of the scintillator container. The faceplate end of the 
crystal is coupled to the faceplate adapter (RCA-AJ2142) 
by an optical coupling material such as Dow Corning* 
*20-057. 

✓ Under the same conditions as shown in (q) except the tube 
is operated for a period of 1 hour with the radiation source 
located at the point providing a pulse count rate of 1000 
counts per second. Following this time interval, the pulse 
height is sampled at 1-hour intervals for a period of 24 
hours. 

U Using a pulsed light source having a pulse duration of 0.5 
microsecond and repetition rate of 30 pulses per second. 
The interstage voltages of the tube should not deviate 
more than 2 per cent from the recommended voltage dis-
tribution shown by Voltage Distribution C of Table I. 
Capacitors are connected across the individual resistors 
making up the voltage-divider arrangement to insure this 
operating condition. 

• Maximum deviation from linearity is 5 per cent. 

•Made by Harshaw Chemical Corporation, 1945 bleat 97 
Street, Cleveland 6, Ohio. 
*Made by Dow Corning Corp., Midland, Michigan. 

OPERATING CONSIDERATIONS 
The base pins of the tube fit a 21-contact socket such 
as the RCA-AJ2144 and AJ2145. The 4522 can re-

place types 58AVP and 580VP by use of Socket Ad-
apter, RCA-AJ2143. 
The operating stability of the 4522 is dependent on 
the magnitude of the average anode current. 
The use of an average  anode current well below the  
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4522 
the maximum rated value of 500 microamperes is re-
commended when stability of operation is important. 
When maximum stability is required, the average anode 
current should not exceed 0.1 microampere. 

Magnetic shielding of the tube is generally required. 
Magnetic shielding materials are available from manu-
facturers such as the Magnetic Shield Division, Per-
fection Mica Company, 1322 North Elston, Chicago 22, 
Illinois. The curves under Typical Voltage-Divider 
arrangements show the effect of magnetic fields on 
anode current under the conditions indicated. With in-
crease in voltage between anode and cathode, the eff-
ect of a given magnetic field will cause less decrease 
in anode current. 

The high voltages at which the tube is operated are 
very dangerous. Care should be taken in the design 
of apparatus to prevent personnel from coming in con-
tact with these high voltages. Precautions should in-
clude the enclosure of high-voltage terminals and the 
use of interlock switches to break the primary circuit 
of the high-voltage power supply when access to the 
apparatur is required. 

Accompanying typical voltage-divider arrangements are 
recommended for use with the 4522. The choice of re-
sistance values for the voltage-divider string is usu-
ally a compromise. If low values of resistance per 
stage are utilized, the power drawn from the supply 
and the required wattage rating of the resistors in-
crease. Phototube twice may also increase, due to 
heating, if the divider metwork is mounted near the 
tube. The use of high values of resistance per stage 
may cause deviation from linearity if the voltage-divid-
er current is not maintained ata value of at least 10 
times that of the maximum average anode current and 
may limit anode current response to pulsed light. 

The supply voltage may be applied in 500-volt steps 
up to 2000 volts, and 200-volt steps from 2000 to 3000 

mom Electronic Components 
DATA 3 
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4522 
volts and with no less than 1 minute between each 
step. 

OPERATING VOLTAGES 
Table I shows three electrode voltage distributions 
recommended for the 4522. 
Voltage Distribution A is used to measure the tube 
performance values listed under Characteristic Range 
Values and is suggested for general purpose appli-
cations. 

Voltage Distribution B is recommended where high 
dynode-No.1 gain is important, such as in low light 
level and scintillation counting applications. Voltage 
Distribution B maintains the cathode-to-dynode-No.1 
voltage at 660 volts; it is especially useful when the 
supply voltage is adjusted over a wide range to achieve 
large changes in anode sensitivity. A suggested cir-
cuit using voltage distribution B is shown under 
Typical Circuit Arrangement for Scintillation-Count-
ing Applications. 

Voltage Distribution C is recommended for high peak-
pulse current applications. 

TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 
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4522 

O 

o 

TABLE I 

Voltage Distribution 

Between the 
following 

Electrodes: 

Cathode (K), 
Dynode (Dy), 
and Anode (P) 

A Be C 

5.9% of K-P 
Voltage (E) 

Multiplied by: 

6.9% of Dyl-P 
Voltage (E) 

Multiplied by: 

3.85% of K-P 
Voltage (E) 

Multiplied by: 

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

3 
1 
1 
1 
1 

é 
1 
1.5 
1 
1 

6 
1 
1.5 
1 
1 

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

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

Dy10 - Dyl 1 
Dyll - Dy12 
Dy12 - Dy13 
Dy13 - Dy14 
Dy14 - P 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1.5 
2 
4 
2 

Dyl - P 
K - P 

— 
17 

14.5 
— 

, 

— 
26 

Focusing electrodeA is connected to Dynode-No.1 voltage. 

e Use distribution B for optimum pulse-height resolution 
performance. See Operating Voltages. 

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

A Focusing electrode may be connected to arm of potenti-
ometer between cathode and dynode No.1; the focusing-
electrode voltage is varied to give maximum anode 
current. 
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RESPONSE AND HIGH PEAK CURRENT APPLICATIONS 
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4522 
-  

PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENTS 

FOR SCINTILLATION COUNTING APPLICATIONS 

C1: 0.05 je, 20%, 500 V dc Ceramic-Disc Type 
C2: 0.02 µF, 20%, 500 V de Ceramic-Disc Type 
C3: 0.01 F, 20%, 500 V dc Ceramic-Disc Type 
C4: 0.005 1iF, 20%, 500 V dc Ceramic-Disc Type 

& C • 0.0047 le, 20%, 6000 V de Ceramic-Disc Type 

R1 through R12: 51 KQ, 5% 1W 
R13: 75 KQ, 5% 1W 
R14: 51 KQ, 5% 1W 
R15: 100 KQ, 5% 1/2 W 

Z: (2)-150 V, 1W zener diodes, or equivalent 
(2)-180 V, 1W zener diodes, or equivalent 

Note: The value of the load elements, RL and CL, depend on 
the application: 
RLCL = 10 microseconds for most applications 

PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENT 

FOR FAST PULSE RESPONSE AND HIGH PEAK 

CURRENT APPLICATIONS 

Fast Pulse Response Applications, to 3000V 

CI: 0.005 le, Ceramic Disc, 500 V 
C2: 0.01 uF, Ceramic Disc, 500 V 
C3: 0.02 le, Ceramic Disc, 500 V 
C4: 0.05 le, Ceramic Disc, 500 V 
RI: 300 KQ (3-100 KQ, 5%, 1/2 W in series) 

R2 through R15: 100 KS2, 5%, 1/2 W 

! High Peak Current Applications, to 3500V 

C1: 0.005 µF, Ceramic Disc, 500 V 
C2: 0.01 je, Ceramic Disc, 500 V 
C3: 0.02 lW, Ceramic Disc, 1000 V 
C4: 0.05 le, Ceramic Disc, 500 V 
RI: 168 KS2 (3-56 KQ, 5%, 2 W, in series) 

R2. R4 through R11: 27 KQ, 5%, 1 W 
R3, R12: 39 KQ, 5%, 2 W 
, R-- 13 R15: 54 KQ (2-27 KQ, 5%, 1 W, in series) 
R14: 108 KQ (4-27 K52, 5%, 1 W, in series) 

Note: Leads to all capacitors should be as short as possi-
ble to minimize inductance effects. Location and 
spacing of capacitors is critical and may require 
adjustment for optimum results. 
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4522 
dra  

TYPICAL CIRCUIT ARRANGEMENT FOR FAST PULSE 

RESPONSE AND HIGH PEAK CURRENT APPLICATIONS 

C4 . 15 

O 

1000.3500V 
REGULATED 
DC POWER 
SUPPLT 

5TLA ?•40P1 

o 

o 

o 
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4522 
DIMENSIONAL OUTLINE - Dimensions in Inches (mm) 

o 

0 

SEE NOTE 

PHOTOCATHODE 

5.06 ± .02 
(128.52 1'.51) 

5.25 MAX. DIA.  
(153.4) 

3.49.3 + roA 

(76.2 

re-
4.5 MIN. DIA. 

(114.3) 

2 

((30.8) 

11.25 'I> 0.15 
( 285.8± 3.8) 

0.862 
(21.9) 

SEE DETAIL 
OF BASE 

12 MAX. 
(305) 

Note: 92LS-246961 

Care must be taken in mounting the tube so that the 
tube envelope is not subjected to excessive pressure 
which could strip the glass-to-metal seals. In no case 
should mounting supports be used in the shaded areas. 

BASING DIAGRAM (Bottom View) 

IC 

IC 

DY 2 

DY 4 

DY 6 

DY 8 

DY 10 

DY 12 
DY 14 

IC 

DY 1 

DY 3 

DY 5 

DY 7 

DY 9 

DY II 

DY 13 

92, S-,58k. 
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4522 
Pin No. 1: Internally 
connected-Do not use. 

Pin No. 2: Internally 
connected- Do not use. 

Pin No. 3: Dynode No.1 
Pin No. 4: Dynode No.3 
Pin No. 5: Dynode No.5 
Pin No. 6: Dynode No.7 
Pin No. 7: Dynode No.9 
Pin No. 8: Dynode No.11 
Pin No. 9: Dynode No.13 
Pin No.10: Anode 
Pin No.11: Dynode No.14 

DETAIL OF BASE 

.65 
(16.5)"X' 

.025 
(64) 

Pin No.12: Dynode No.12 
Pin No.13: Dynode No.10 
Pin No.14: Dynode No.8 
Pin No.15: Dynode No.6 
Pin No.16: Dynode No.4 
Pin No.17: Dynode No.2 
Pin No.18: Internally connected-
Do not use. 

Pin No.19: Internally connected-. 
Do not use. 

Pin No.20: Focusing Electrode 
Pin No.21: Photocathode and 
Tube Envelope 

2.10 
(53.3) MAX* DIA. 

32.6' 

.35 ±03 
(8.89 ±.76) 

.064 .:_(.004 DIA 
(1.626 +.(02) ' 

I73.°Ed MAX ' DIA' 

I6.4 

16.4' 

16.4 16.4' 

I64 16.4° 

16.4' 16.4' 

16.4° 16.4' 

I6.4•1 

PLASTIC 
SPACER 

16.4' 

92LS -24 74 
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4522 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

o 
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4522 
SENSITIVITY AND CURRENT 
AMPLIFICATION CHARACTERISTICS 
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4522 
TYPICAL EADCI AND ANODE DARK 
CURRENT CHARACTERISTICS 
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4522 
TYPICAL DARK PULSE SPECTRUM 
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VOLTAGE DISTRIBUTION B, TABLE I. 
SUPPLY VOLTAGE (E ) • 2500 VOLTS. 
DASHED PORTION INDICATES LOCATION 
OF SINGLE PHOTOELECTRON PEAK AND 
IS NORMALIZED TO COINCIDE WITH THE 
DARK PULSE SINGLE PHOTOELECTRON 
PEAK. 

THIS CURVE WAS MEASURED WITH A LOW 
INTENSITY LIGHT SOURCE TO INSURE 
LOW PROBABILITY OF COINCIDENT 
PHOTOELECTRON EMISSION. DARK 
PULSES WERE SUBTRACTED, 

SOLID - LINE PORTION INDICATES DARK-
PULSE SPECTRUM. 

TUBE TEMPERATURE = 22° C 
ONE - PHOTOELECTRON PULSE HEIGHT • 
4 COUNTING CHANNELS. 

INTEGRATING TIME CONSTANT • 10m1 
( R =10KR C • 1000 pF 1 

/ 
/ 

I 

r 

32 

3.0 x 104 COUNTS/MIN. 

1 PHOTOELECTRON 

32 

• 2.2 It 10 3 COUNTS/MIN. 

4 PHOTOELECTRONS 

0 1 2 3 4 5 6 7 8 9 10 II 12 13 

DARK - PULSE HEIGHT - PHOTOELECTRONS 
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4522 
TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 
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o 

o 

DISTRIBUTION A, TABLE I : 
CURVE. PHOTOCATHODE 
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4522 

TYPICAL ANODE CHARACTERISTICS 

VOLTAGE DISTRIBUTION A , TABLE I 
SUPPLY VOLTAGE (E) • 2000 VOLTS 
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4523, 4524, 4525 

Photomultiplier Tubes 
2-INCH DIAMETER--4523 
3-INCH DIAMETER--4524 
5-INCH DIAMETER--4525 

10-STAGE, HEAD-ON TYPE BIALKALI PHOTOCATHODE OF 
VENETIAN-BLIND DYNODE STRUCTURE HIGH QUANTUM EFFICIENCY 

for Use tn Scintillation Counters for the Detection and 
Measurement of Nuclear Radiation 

GENERAL 

Spectral Response   See Typical Spectral Response 
Charactertsttcs 

Wavelength of Maximum Response  4000 ± 500 angstroms 
Cathode, Semitransparent Cs-K-Sb (Bialkali) 

Shape  Flat, Circular 
Minimum area: 

4523 2  20 sq in 
4524 5  27 sq in 
4525  N5.I sq in 

Wrimum diameter 
4523  1.68 in 
4524  2.59 in 
4525  4.38 in 

Window  Corning & No.0080, or equivalent 
Shape   Plano-Plano 
Index of refraction at 4360 angstroms   1.523 

Dynodes 
Substrate   
Secondary—emitting surface Be-0 
Structure  Venetian-Blind 

Direct lnterelectrode Capacitances (Approx.) 
Anode to dynode No.10   7 PF 
Anode to all other electrodes 8  5 pf 

Maximum Overall Length 
4523  5.81 in 
4524  6.31 in 
4525  7.69 in 

Seated Length 
4523  4.87 ±0.19 in 
4524  5.38 ±0.18 in 
4525  6.75 ±0.19 in 

Maximum Diameter 
4523  2.31 in 
4524  3.06 in 
4525  5.31 in 

Envelope 
4523  716 
4524  J24 
4525  J42 

Socket  Cinchb No.3M14, or equivalent 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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4523, 4524, 4525 

Magnetic Shield 
4523 JAN° Part No.S-2004, or equivalent 
4524  Millen° Part No.80803J, or equivalent 
4525  Millen° Part No.80805M, or equivalent 

Operating Position  Any 
Weight (Approx.) 

4523  7 oz 
4524  9 oz 
4525  1 lb 7 oz 

Base Medium-Shell Diheptal I4-Pin 
(JEDEC Group 5, No.BI4-38) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Dynode No.1 
Pin 2-Dynode No.2 
Pin 3-Dynode No.3 
Pin 4-Dynode No.4 
Pin 5-Dynode No.5 
Pin 6-Dynode No.6 OT4 
Pin 7-Dynode No.7 
Pin 8-Dynode No.8 
Pin 9-Dynode No.9 DT2 G 
Pin 10-Dynode No.10 DY1 K 
Pin 11-Anode DIRECTION OF RADIATION' 
Pin 12-Internal Connection-- INTO END OF BULB 

Do Not Use 14AA 
Pin 13-Focusing Electrode 
Pin 14-Photocathode 

Unless indicated otherwise, the following ratings 
and characteristic range values apply tool! types 

ABSOLUTE-MAXIMUM RATINGS 

OC Supply Voltage 
Between anode and cathode   2500 V 
Between anode and dynode No.10  300 V 
Between consecutive dynodes   300 V 
Between dynode No.1 and cathode   600 V 
Between focusing electrode and cathode. .   600 V 

Average Anode Current°  0.5 se 
Ambient-Temperature Ranges  -100to+85 °C 

0 

/ 

DATA 1 RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

) 

CHARACTERISTIC RANGE VALUES 

Under conditions with dc supply voltage (E) across a voltage divider 

providing 1/6 of E between cathode and dynode No.1, 1/12 of E for each 
succeeding dynode stage, and 1/12 of E between dynode No.I0 and anode, 
except as noted. Focusing—electrode voltage is adjusted to that value 

between 50 and 100 per cent of dynode—No.I potential IReferred to 
cathode) which provides maximum anode current. 

With E = 1500 volts except as noted 

Kin Max 

Sensitivity 
Radiant!' at 4000 
angstroms  3.25104 A/W 

Cathode radiants' 
at 4000 angstroms: 
4523, 4524  0.071 APM 
4525  o.or àfw 

Luminous: 
With tungsten light 
source.'  10 27 100 Ailn 

With blue light source'''  I.6x10-5 4x10-9 1.5x10-9 A 
Cathode luminous: 

With tungsten light 
source" 
4523, 4524  61(10-9 Ail. 
4525  6.7x10-9 A/ln 

With blue light source" 
4523, 4524  7x10-19 9x10-9 A 
4525  7510-19 lx1049 à 

Quantum efficiency at 
4000 angstroms: 
4523, 4524  22 
4525  25 

Current Amplification 
4523, 4524  4.5x199 
4525  4x105 

Anode Dark CurrentP 
4523  5x10-1° 3x10-9 A 

lx10-9 4524  3x10-9 A 
4525  1.5x10-9 4x10-9 A 

Equivalent Anode-Dark-
Current Input 

4523  

4524 

- 3.8x10-II: I. 
_ 2.2510-m. W 
- 7.7x10 -11- In 
. 6.5xio-le w 

4525  1.1)00-19 - In 
9.3x10-14r - w 

Dark-Pulse Spectrum'  See Typical Dark-Pulse Spectrum 
Pulse Height Resolution° ,t. ... 7.5 - % 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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4523, 4524, 4525 

Min Typ Max 

Mean Gain Deviation' ," 
With count rate change 
of 10,000 to 1,000 Hz" . I _ % 
For period of 16 hours at 
a count rate of 10,000 Hze I % 

Anode Pulse Rise Time 
4523  1.2510-8 : 
4524  I.4x10-8 - 
4525  I.8x10-8 s 

Electron Transit Time 
4523  5.9x10-8 
4524  6.5x10-8 
4525  1.1x10-7 

a Made by Corning Glees Work., Corning, New York. 
▪ Mede by Cinch Manufacturing Company, 1026 South Homan A , Chicago 24, 

Illinoie. 

C Made by JAN Hardware Manufacturing Corp., 38-01, Queens Blvd., Long ) 
Island City 1, N.Y. 

d Made by James Millen Manufacturing Company, 150 Exchange Street, 
Malden 48. Mass. 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at or below room temperature is recommended. 

d This value is calculated from the typical luminous sensitivity rating 
ueing a conversion factor of 1190 lumens per watt. 

i:2:2ep!Mer .eaaatnvsty 
ectima using aconveraion factor of 1190 Theee valuea are calculated as shown below: 

Anode Current (with blue light source)(A) 
Luminous Sensitivity (A/1m) 

0.15 x Light Flux of 1 x 10' 5 (lo) 

The value of 0.15 is the  ge value of the ratio of the anode cur-
rent measured under the conditiona epecified in footnote (k) to the 
anode current measured under the same conditione but with the blue 
filter removed. 

k Under the following conditions: Light incident on the cathode ta trann-
mitted through a blue filter (Corning C.S. No.5-58, polished to 1/2 
etock thickness — Manufactured by the Corning Glass Worke, Corning, 
New York) from a tungsten-filament lamp operated at a color temperature 
of 2870 °K. The value of light flux incident on the filter is 10 micro-
lumens. 

• illie value is calculated as shown beloe: 

Cathode Current (with blue 
light source)(A) 

Cathode Luminous Senaitivity (A/1m) -   
0.15 x Light Flux of In 10-4 (1m) 

The value of 0.15 is the average value of the ratio of the cathode cur-
rent meeeured under the conditione specified in footnote (n) to the 
cathode current measured under the eame conditions but with the blue 
filter removed. 

n Under the following conditions: Light incident on the cathode is crone-
witted through a blue filter (Corning C.S. No.5-58, polished to 1/2 
stock thickness—Manufactured by the Corning Glass Works, Corning, 
New York) from, tungsten-filament lamp operated at a color temperaturq 
of 2870°K. The velue of light flux incident on the filter na 1 x 10-4 
lumen and 300 volt. are applied between cathode and ell other electrodes 
connected as anode. 

d At a tube temperature of 22 °C. Light incident on the cathode ie troas-
muted through a blue filter (Corning C.S. No.5-58, polished to 1/2 
stock thicknese). The light flux incident on the filter is 10 micro-
lumens. The supply voltage E is adjusted to obtain an anode current 
of 20 microamperes. Sensitivity of these types under these conditions 
ie approximately equivalent to 13 limper. per lumen. Dark current is 
measured with no light incident on the tube. 

DATA 2 RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

q With supply voltage E adjusted to give en equivalent luminous sensitivity 
of 13 amperes per lumen. 

✓ At 4000 angstroms. This value is calculated from the EADCI value in 
lumens un lug a conversion factor of 1190 I  per watt. 

W With the following voltage distribution: 3/13 of E between cathode and 
dynode No.1, 1/13 of E for each succeeding dynode stage, and 1/13 of 
E between dynode No.10 and anode. Focusing-electrodk voltage is 
adjusted to that value between 50 and 100 per cent of dynode-No.1 
potential (referred to cathode) which provides maximum anode current. 

Pulse height resolution is defined as the quotient of the full width 
of the photopeak at half height by the pulse height at maximum count 
rete under the following conditions. The 662 keV photon from an isotope 
of cesium hevingan atomic osas of 137 (Catr7) and a cylindrical 2 inch 
x 2 inch (for 4523), 3 inch x 3 inch ,(for 4524 or 4525) thallium. 
activated .odium-iodidg scintilletor tNal(T1/-type 8D8 (for 4523). 
I2D12 (for 4524 or 4525)1 are used. This scintilletor is manufactured 
by the Marche. Chemical Corporation, 1945 East 97 Street, Cleveland 6, 
Ohio, and is rateckla the manufacturer as having a resolution capability 
of 7.5%. The Csl ,1 source is in direct contact with the metal end of 
the scintillator. The faceplate end of the cryetal is coupled to the 
types by • coupling fluid such as Dow Corning Corp., Type DC200 
(viscosity of 100 rentipoi.e)— Manufactured by the Dow Corning Corp.. 
Midland, Michigan, or equivalent. 

• Mean Gain De aaaaa on is defined as follows: 

niere • mean pulse height 
Pi . pulse height et the "i th" reeding 
n e total number of readings 

✓ Under the following conditions: The acintilletor and Cs 137 radiation 
eource of (t) ere employed. The radiation source is initially centered 
on the mejor axis of the tube and the scintillator, at a point pro-
viding a pulse count rate of 10,000Hr. The pulse height of the photo. 
peak to measured under this condition. Next, the radiation source is 
moved rapidly, in approximetely 30 seconds, to a new position that is 
equivalent to • count rate of 1,000 Hs. The new posItion is also cen. 
tered in the major sots of the tube. The pulse height under this 
condition is measured. Mese gain deviation is defined as shown in (U). 

W Under the seem conditions a. shown in (V) except the tube is operated 
fora period of 1/2 hour with the radiation source located at the point 
providing. pulse count rate of 10,000 lir. Following this time inter-
val, the pulse height is sampled at this count rate st 1-hour inter-
vals for e period of 16 hour.. Mean gain deviation is defined es 
shown in (U). 

W Meatiured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is primivrily • fuectionoft aaaa it 
time variation and is measured under condition. with the incident 
light fully illuminating the photocathode, 

Y The electron transit time in the time interval between the arrival of 
• delta function light polie st the entrance window of the tube and 
the time at which the output pulse at the anode terminal reaches peek 
amplitude. The trivnait time is measured under conditions with the 
incident light fully illumineting the photocathode. 

OPERATING CONSIDERATIMS 

The base pins of these types fit a diheptal 14-contact 

socket, such as Cinch No.3M14, or equivalent. The socket 

shouldbe made of high-grade, low-leakage material, and should 

be installed no that incident light falls on the face end of 

the tube. 

The operating stability of these types are dependent on 

the magnitude of the anode current. The use of an average 

anode current well below the maximum rated value of 0.5 milli-

ampere is recommended when stability of operation is important. 

When stability is of prime importance, the use of an average 

anode current of I microampere or less, commensurate with 
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navisivic-uory -uutpur-lergnar, is reCUMMTRWell. 

Electrostatic and magnetic shielding of these types may 
be required in some applications. When a shield is used, it 
must be at cathode potential. 

The high voltages at which these types are operated are 
very dangerous. Care should be taken in the design of apparatus 
to prevent the operator from coming in contact with these 
high voltages. Precautions should include the enclosure of 
high-potential terminals and the use of interlock switches 
to break the primary circuit of the high-voltagepowersupply 
when access to the apparatus is required. 

Accompanying Typical Voltage-Divider Arrangements are 
recommended for use with these types. Recommended resistance 
values for the voltage dividers range from 10,000 ohms per 
stage to 1,000,000 ohms per stage. The choice of resist-
ance values for any voltage-divider network is usually a 
compromise. If low values of resistance per stage are utilized, 
the power drawn from the regulated power supply and the re-
quired wattage rating of the resistors increase. Phototube 
noise may also increase due to heating if the divider network 
is mounted near the photocathode. The use of resistance values 
near 1 megohm per stage may cause deviation from linearity 
if the voltage-divider current is not maintained at a value 
of at least 10 times that of the maximum value of anode cur-
rent, and may limit anode-current response to pulsed light. 
The latter effect may be reduced by connecting capacitors 
between the tube socket terminals for dynodes No.7 and No.8, 
dynodes No.8 and No.9, dynodes No.9 and No.10, and between 
dynode No.10 and anode return. In addition to nonlinearity 
and pulse-limiting effects, the use of resistance values ex-
ceeding 1 megohm per stage make these types more susceptible 
to leakage effects between terminals with possible resulting 
deviation in interstage voltage leading to a loss of current 
amplification. 

o 
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4523, 4524, 4525 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR GENERAL PHOTOMETRIC APPLICATIONS 

4523 4524 4525 

ANODE RETURN o 
R, LOAD 

DYNODE No. 10 CONNECTION 

O 
R2 

R3 

R• 

(O R5 

TO 
REGULATED 

DC POWER 
SUPPLY 

(SEE NOTE 0 R7 

-0 

R9 

Ri2 

DY No .9 

DY No .8 

DY No. 7 

DY No, 6 

DY No 5 

DY No. 4 

DY No. 3 

DY No 2 

DY No. I 

FOCUSING ELECTRODE 

PHOTOCATHODE 

11 1 through 11 12: 470,000 ohms, 1/2 watt 

11 13 , 5 megohms, 1/2 watt, adjustable 

9 

NOOE 

PHOTO-
MULTIPLIER 
TUBE 

92LM -1e1 

Note I: Adjustable between approximately 800 and 2500 
volts dc. 

Note 2: Component values are dependent upon nature of 
application and output signal desired. 

0 RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR SCINTILLATION COUNTER APPLICATIONS 

4523 4524 4525 

C 2 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 0 
— 0 

ANODE T 

OYNODE No.10 

R14 

C2 
DY No.9 

63 Cy 

Ry 

R7 

Re 

R9 

RH 

R12 

DY No.8 

DY No. 7 

DY No .6 

e 
DY No .5 

DY No. 

DY No.3 

DY No.2 

DY No. I 

Ri3 FOCUSING ELECTRODE 

13 

PAIOTOCATHODE 

Cy 

Rty 

ANODE 

PHOTO-
MULTIPLIER 
TUBE 

o 
OUTPUT 

o 

92LM-1612 

Cl: 0.05 gF, 500 volts (dc working) 
C2: 0.02 gF, 500 volts (dc working) 
C2: 0.01 gF, 500 volts (dc working) 
C4: 0.005 gF, 500 volts (dc working) 
C5 and C6: 0.005 gF, 3000 volts (dc working) 
RI through R10: 470,000 ohms, 1/2 watt 
R11 and R12: 750,000 ohms, 1/2 watt 
R12: 5 megohms, 1/2 watt, adjustable 
R14: 1 megohm, 1/2 watt 
R15: 100,000 ohms, 1/2 watt 

Note I: Adjustable between approximately 800 and 2500 

volts de. 

Note 2: Capacitors C1 through C5 should be connected at 
tube socket for optimum high-frequency performance. 

!dote 3: Component values are dependent upon nature of 
application and output signal desired. 

DATA 4 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



4523, 4524, 4525 

DIMENSIONAL OUTLINE 

4523 

FACEPLATE — 
(SEE NOTE) 

PHOTOCATHODE--

BASE 
JEDEC GROUP 5, 

NaB14-38 

4- 2.31 MAX. —0« 
DIA. 

TIIS 
BULB 

DIMENSIONS IN INCHES 

4.87 
9 

5.81 
MAX. 

92CS-11232rn 

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

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

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. Pt J. 
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4523, 4524, 4525 

DIMENSIONAL OUTLINE 

4524 

FACEPLATE --
(SEE NOTE) 

19 
t.I 

LO9 

C  

J24 
BULB 

BASE 
JEDEC GROUP 5 

No. 814-38 

3.00 t.06 
DIA. 

2.59 MIN. 
DIA. 

2.31 MAX. 
DIA. 

DIMENSIONS IN INCISES 

----PHOTOCATHODE 

D 

5.38 
i. I8 

6.31 
MAX. 

92CM-11080R2 

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

Note: Within 2.59-inch diameter, deviation from flat-
ness of external surface of faceplate will not exceed 
0.010 inch from peak to valley. 

CAIA 5 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



4526 
Photomultiplier Tube 

10-Stage Dormer-Window Type Having Multialkali 

Photocathode Deposited on a Reflective Substrate 

• Detects Low-Level Light Signals in Presence of Relatively 

High Background Illumination 

• Highly Suitable for Star-Tracking and Laser Detection 

Systems to Approximately 8000 Angstroms 
General Data 
Spectral Response  See Fig.1 

Wavelength of Maximum Response  5300 ± 500 g 

Cathode. Semitransparent Potassium-Sodium-Cesium-
on Reflective Substrate   Antimony (Multialkali) 
Shape   Concave Spherical Surface 
Minimum projected length on plane of window ... 0.65 in (16.5 mm) 
Minimum projected width on plane of window .. 0.50 in (12.7 mm) 

Window   Coming° No.0080, or equivalent 
Shape   Rectangular 
Index of refraction at 5893 angstroms   1.51 

Dynodes: 
Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryll ium-Oxide 

Structure   Circular-Cage. Electrostatic-Focus Type 
Direct lnterelectrode Capacitances (Approx.): 

Anode to dynode No.10   4 pF 

Anode to all other electrodes 6  5 pF 
Maximum Overall Length 

(Excluding leads and attached base)   3.01 in (76.4 mm) 
Maximum Diameter  1.56 in (39.6 ram) 

Base (Temporary) • • Small-Shell Duodecal 12-Pin JEDEC No.812-43 

Socket   Eby' Part No.9058, or equivalent 

Bulb   T12 with Special End Contour 
Magnetic Shield  Millen' Part No.80802M, or equivalent 
Operating Position   Any 
Weight (Approx.): 

With base attached   3 oz (85.1 g) 

Without base   2 oz (56.7 g) 

Maximum Ratings, Absoeute-Meximmus Values:4 

DC Supply Voltage: 
Between anode and cathode   2000 max. V 
Between anode and dynode No.10  250 max. V 

Between consecutive dynodes   300 max. V 
Between dynode No.1 and cathode   400 max. V 

Average Anode Current° ......... _ 100 max. uA 
Ambient Temperature   85 max. °C 

IMEDU Electronic Components 
DATA 1 
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4526 
Characteristics Range Values for Equipment Design: 

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

With E = 1250 volts except as noted 

Mi... Typical Max. 
Anode Sengitivity: 

Radiant' at moo anemia — 4.4 x103 - A/W 
A/1m 

Cathode Sensitivity: 
Luminous (2870° K)e   5 15 75 

Radiant" at 5300 angstroms   — 8.9 x 10-2 - A/W 
Luminous (2870° 1() 1   2 x10-4 3 it 10-4 - A/bn 
With red light (2p70° K + CS. 
No.2-62 filter)"   8 x 10-8 1.2 it 104 - A 

With blue light (2870° K + C.S  
No.5-58 filter)"   7 x 10-° 9 3( ure - A 

Quantum Efficiency at 5000 
angstroms   21 — % 

Ciment Amplification   5 x 104 — 
Anode Dark Current"   2 x 1043 1 x icre; A 

Equivalent Anode-Dark-Current 1 x 10-1° 5 s10-1° Im 
Input"   {_ 3.4 x 10-13P 1.7 x 10-12P W 

Equivalent Noise Inpute   
{ -151 

1.5 x 10-12 — lm 
— 5.1 x 10 —  VI 

With E = 1500 volts 

Anode Pulse Rise Time"   2 x we - a 
Electron Transit Time   2 x 1043 — a 

a Made by Corning Glass Works, Corning, New York. 

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

Philadelphia 44, Pa. This socket mates with the temporary 
B12-43 base and is not required after initial testing of the 

tube. 

C Made by James Millen Manufacturing Co., 150 Exchange 

Street, Malden 48, Mass. 

d A description of the Absolute-Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

a Averaged over any interval of 30 seconds maximum. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 295 lumens 

per watt. 

g Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope.It is opera-
ted at a color temperature of 2870° K and a light input of 1 

microlumen is used. 

MM Electronic Components 
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4526 
h 
This value is calculated from the typical cathode luminous O sensitivity rating using a conversion factor of 295 lumens 
per watt. 

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

ted at a color temperature of 2870° K. The value of light 
flux is 0.001 lumen and 200 volts are applied between 0 cathode and all other electrodes connected as anode. 

k  
Under the following conditions: Light incident on the cathode 
is transmitted through a red filter (Corning C.S. N0.2-62 
Manufactured by the Corning Glass Works, Corning, New 
York) from a tungsten-filament lamp operated at a color 
temperature of 2870 ° K. The value of light flux incident 

( on the filter is 0.001 lumen and 200 volts are applied be-
_-' tween cathode and all other electrodes connected as anode. 

Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S.No.5-58, 
polished to 1/2 stock thickness—Manufactured by the Corn-
ing Glass Works, Corning, New York) from a tungsten-
filament lamp operated at a color temperature of 2870 ° K. 
The value of light flux incident on the filter is 0.001 lumen 
and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

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

P At5300 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 295 lumens 
per watt. 

0 el Under the following conditions: Supply voltage (E) is as 
shown, 22° C tube temperature, external shield connected 
to cathode,bandwidth 1Hz, tungsten light source at a color 
temperature of 2870°K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between 
zero and the value stated. The "on" period of the pulse is 
equal to the "off" period. 

r  
At 5300 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 295 lumens 
per watt. 

s Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured under 
conditions with the incident light fully illuminating the 
photocathode. 
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4526 

DIMENSIONAL OUTLINE 

.68 
MIN 

.50 MIN. 

1.56 
MAX. 
DIA. 

1.25 MIN,IH 
DIA. 

4-.65 MIN. 

} 
60 MIN. 

2.60 
±.04 

- .27 MAX. DIA. 

PROJECTED 
PHOTOCATHODE 
AREA (NOTE 1) 

3.01 
MAX. 

BASE, JEDEC No. 012-43 

Dimensions are in inches unless otherwise stated. Dimensions 

tabulated below are in millimeters and are derived from the 
basic inch dimensions (1 inch = 25.4 min). 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

.005 .127 .38 9.65 1.44 36.5 

.015 .38 .40 10.1 1.56 39.6 

.02 .50 .50 12.7 1.80 45.7 

.03 .76 .60 15.2 2.60 66.0 

.04 1.0 .65 16.5 3.01 76.4 

.10 2.5 .68 17.2 

.25 6.3 .75 19.0 

.27 6.8 1.25 31.7 

IMCWE Electronic Components 
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4526 

DIMENSIONAL OUTLINE — coned 

j 

DIRECTION 
OF RADIATION—II' 

DORMER 
WINDOW 

.10 

METAL FLANGE 
(NOTE 3) 

1.44 *.02 
A 

i.e 
MIN. 

.74 ±.01 

PHOTOCATHODE 

.75 MIN. R. 

PMOTOCATHODE 

112 BULB 
WITH SPECIAL 
END CONTOUR 

.38 MIN. 

I 2 SEMI FLEXIBLE 
GOLD-PLATED 
LEADS .030±.005 
DIA. (NOTE 2) 

SELS- 1512111 

ç. tie 1: Projected area lies between dashed lines. 

Note 2: The semiflexible leads of the 4526 may be soldered, 
welded, or crimp connected into the associated circuit. How-
ever, when soldering or welding is employed for making such 

connections, care should be exercised to prevent tube de-
( 'ruction due to thermal stress of the glass-metal seals. A 

..eat sink placed in contact with the semiflexible leads 
between the point being soldered, or welded, and the glass-
metal seals is recommended. 
Note 3: Metal flange is connected internally to the photo-
cathode. 
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4526 

Lead Orientation Bottom View 

92LS-2627 

Note 1: Leads 7, 14, and 15 are cutoff within 0.16" (4 mm) of 
the glass button. 

Note 2: Lead is cut off within 0.16" (4 mm) of the glass button 
for indexing. 

Basing Diagram Bottom View (With Temporary Base) 

DYg 

DY 

DY5 

DY3 

DY1 K 
DIRECTION OF LIGHT: 
INTO END OF BULB 

P DYI0 Pin 1: Dynode No.1 
DY8 Pin 2: Dynode No.3 

Pin 3: Dynode No.5 
DT6 Pin 4: Dynode No.7 

Pin 5: Dynode No.9 
Pin 6: Anode 

DY4 Pin 7: Dynode No.10 
Pin 8: Dynode No.8 
Pin 9: Dynode No.6 
Pin 10: Dynode No.4 
Pin 11: Dynode No.2 
Pin 12: Photocathode 

DY2 

Meal Electronic Components 
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4526 

Lead Connections Bottom View (With Base Removed) 

Qical Effect of Indicated Magnetic Field on Anode Current 

92LS-- Mt 

Lead 1 - Dynode No.1 
Lead 2 - Dynode No.3 
Lead 3 - Dynode No.5 
Lead 4 - Dynode No.7 
Lead 5 - Dynode No.9 
Lead 6 - Anode 
Lead 8 - Dynode No.10 
Lead 9 - Dynode No.8 
Lead 10 - Dynode No.6 
Lead 11 - Dynode No.4 
Lead 12 - Dynode No.2 
Lead 13 and Metal Flange 

- Photocathode 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 

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

PHOTOCATHODE IS FULLY ILLUMINATED. 

TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN sews. 

..) 
II IN DIRECTION SHOWN: 

in -..--,(2) 1 ,Oft (3) • 

POSITIVE VALUES Of MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF 
. FLUX (I) AND (2) IN INDICATED DIRECTION AND (3) OUT OF THE PAPER. 

'i • , ' 
' 

, 
-I- -,—.. 

,- , 
I 1 • 1 e 

rs 

. . , 
- E. 

, r -,  
600 VOLTS 

-..- 

--, 
4--.., k 1 riE.• i?qo %mg.!. 

I 
i 

I 1 
4 r 1,- -• 

Ë 25 

- 't r t 
• 

+ 

1 0 
I.. : ..."S:-.‘ 

:1---
. 

' ' -..-- . • , . 
t 

-10 -5 0 5 

Figure 1 

CO 15 20 
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4526 

TYPICAL EFFECT OF INDICATED FIELD 

ON ANODE CURRENT — cont'd 

• MI 
Wine111»1111MBIIIIM 
RIMIII11111111111•11111EM 
BBBBBB 

-20 -15 -10 -5 o 5 10 15 

e 

es a» me 
MIR »WM» UUUUUU 111111111011BNIBSIMIIIIIIVIIMinimaillm 
II III •la •VII •MI UM» 11111181MUMIIIIIIMIBBIIMII 

ighlididi irrimmil 
II 

kleEllmr,muulluill 

.isuiannung 11111111111 
ilardiwznignig, 

im u GG1 —mom UUUUUUU mou 

- Mole 

o 1- 7. - • t t  

1 • 1111111MIIMB11111111BIBM 
• 

-20 -15 -10 -5 0 5 10 15 

MAGNETIC FIELD INTENSITY (H)— OERSTEDS 

Figure 2 
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4526 

SCHEMATIC ARRANGEMENT OF TYPE 4526 

REFLECTIVE 
SUBSTRATE 

SEMI-
TRANSPARENT 
PHOTOCATHODE 

SHIELD 

6 

I-10: DYNODES 
II: ANODE 

Figure 3 

WINDOW 

INCIDENT 
LIGHT 

GRILL 

92C3-94“ 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

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

THE PHOTOCATHODE IS FULLY ILLUMINATED 

§ 
u 10 iii 
co 

w 
_ 

TRANSIT nee Illiflhlli 

U...... IlIUlIUhIlIlU 
RISE 

IIIHIHIflIflhIIIflfluiii 
TIME 

700 9 1000 2 3 4 1500 " 92000 

SUPPLY VOLTS (E) BETWEEN ANODE ANO CATHODE 
921-3-2421 

Figure 4 
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4526 
SPECTRAL RESPONSE CHARACTERISTICS 

- .-
1 ' 

RELATIVE 
SENSITIVITY 

_ 

 • ABSOLUTE 
SENSITIVITY 

5jJ EFTCENÇf 

3000 4000 S000 13000 7000 

WAVELENGTH — ANGSTROMS 

woo 
L 

:I :'I § g 
ISM —2012— 

Figure 5 
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4526 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

LUMINOUS SENS1TIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/6 OF E BETWEEN CATHODE AM) 
DYNODE No.1; 1/12 OF E FOR EACH SUCCEEDING 
DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE 
No. 10 ANO ANODE. 

I
N
P
U
T
 
(A
T 
5
3
0
0
 

LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 24370• 1C. 

TUBE TEMPERATURE • 22* C 

.....,: — .=.?...... 

Ill ll 11111  
I I II Me 

IIIIIN 1.1.111 1 I Mil 
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1 1 I I 
880 1200 1600 2000 
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Figure 6 
92LIA- 2823 

OUCEZLI Electronic Components 
DATA 6 

6-72 



4526 
TYPICAL SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 

DYNODE No 1 - TO- CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE -TO- DYNODE No. 10 VOLTS • 1/12 E 
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4526 
TYPICAL ANODE CHARACTERISTICS 

DYNOOE No. I - TO - CATHODE VOLTS • 208 
EACH SUCCEEDING -DYNODE-STAGE VOLTS • 104 
tIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED KT 

COLOR TEMPERATURE OF 2870.K. 

ANODE CURRENT —MICROAMPERES 

8 Y1 

Figure 8 

921.14 - 2825 
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o 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 1) 

0 

R4 

R10 

R11 

ANODE RETURN 

PHOTOCATHODE 

DYNODE No. I  

DYNODE No.2  

DYNODE No.3 

DYNODE No.4  

DYNODE No.5  

DYNODE No.6 

DYNODE No. 7  

DYNODE No. 

DYNODE No.9 

DYNODE No. 10 

13 

o 
LOAD 

CONNECTION 

o 

C1: 0.05 'IF, 500 volts (dc working) ceramic-disc type 
C2: 0.02 500 volts (dc working) ceramic-disc type 
C • 0.01 pF 500 volts (dc working) ceramic-disc type 
C4  • 0.005 pF. 500 volts (dc working) ceramic-disc type 
Rl•• 330 k.S.2 I- 5%, 1 W 
R2 through R11: 160 1(52 ± 5%, 1 W 

Note 1: Adjustable between approximately 500 and 2000 
volts dc. 

Note 2: Component values are dependent upon nature of ap-
plication and output signal desired. See discussion on Typical 
Voltage Divider Arrangements — Page 5. 

o 

92 LS - 2(7 

o 

Figure 9 
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4532, 4532A 

o 

o 

0 

Vidicons 
Silicon-Diode Array Camera Tubes for all Conventional TV 
Pickup Systems. Cameras Employing the 8507A or 8541A 
can be Readily Adapted to Use the 4532A or 4532. 

• Silicon Photoconductor Having Broad Spectra Range - 380 to 

1100 nm 

• Extremely High Sensitivity - 4350 µA/Im 

• Extremely Low Lag • Excellent Discharge Capability 

• Very Low Dark Current • No Burn-In 

ELECTRICAL 

Heater Voltage: 

Operational   6.3 V 

For standby with ne other electrode voltages applied 3,0 V 

AC or DC Heater Current at 6.3 Volts 
(nominal value)   0.10 A 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Direct I nterelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

OPTICAL 

Optical Distance . . 0  113 + 0.020 in 
(2.87 + 0.51 mm) 

Spectral Response   . . RCA Type V 

Target: 

Maximum useful diagonal of 
rectanguler image 062 in (15.7 mm) 

Orientation of quality rectangle-Proper orientation is obtained 
when the horizontal scan is essentially parallel to the straight sides 

of the masked portions of the faceplate. The straight sides are parallel 

to the plane passing through the tube axis and short index pin. The 

masking is for orientation only and does not define the proper 

scanned area of the target. 

MECHANICAL 

Overall Length  6.250 + 0.125 in (158.7 + 3.18 mnil 

Greatest Diameter 1  125 + 0.010 in I 28.58 + 0.25 mml 

Bulb Diameter   1.020 + 0.030 - 0.035 in 
175 9 0.76 - 0.89 mm) 

JEW Electronic Components 
DATA 1 
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4532, 4532A 
Base   Small-Button Ditetrar 8.Pin, (JEDEC No.E8-11) 

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

Deflecting Yoke — Focusing Coil — Alignment 
Coil — Assembly .... Cleveland Electronics,cA No.VYLFA-959, 
(See Figure 2) Penn Tran,c•ci No.1465, or equivalent 

Operating Position   Any 

Weight (approx.)   2 oz 

MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM 

VALUES Min. Max. 

Heater-Voltage Tolerance   —5 +5 % 

Grid-No.4 Voltages   - 350 V 

Grid-No.3 VoltageS   - 350 V 

Grid-No.2 Voltage   - 350 V 

Grid-No.1 Voltage   —150 0 V 

Heater-Cathode Voltage   —125 10 V 

Target Voltage   - 300 V 

Peak Target Current   - 750 nA 

Faceplate: 
6x107 Imift2 

I II umination9   6x108 lux 
Temperature: 

Operating and Storage   90 0C 

TYPICAL OPERATION 

With tube operated in a Cleveland Electronics Assembly Type 
VYLFA-959, or equivalent; scanned area of 1/2" x 3/8" (12.7 mm 
x 9.5 mm); faceplate temperature of 300 + 30 C; and standard CCIR 
"M", or EIA, TV scanning rate (525 lines, interlaced 2:1, frame 
time 1/30 second). 

Grid-No.4 (Decelerator) VoltageS   340 V 

Grid-No.3 (Beam-Focus Electrode) Voltage S   290 V 

Grid-No.2 (Accelerator) Voltage   300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid No.1   

When applied to cathode   

Target Voltageh  

Focusing-Coil Current)   

Peak-to-Peak Deflecting-Coil Current: 

Horizontal   

Vertical 
Field Strength of Each Adjustable 
Alignment Coilk   

75 

20 

8 

43 + 2 

V 
v 
v 

mA 

185 mA 

15 mA 

0 to 3 G 

0 
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4532, 4532A 
TYPICAL PERFORMANCE DATA 

Under the conditions shown under Typical Operation 

o 

o 

o 

) 

Peak Radiant Responsivity 
(At 710 nanometers)   380 mA/W 

Grid-No.1 Voltage for Picture Cutoffm... —60 to —100 V 

Dark Current   7 nA 

Average "Gamma" of Transfer Characteristic for a 
Signal-Output Current between 4 nA and 400 nA 1 

Visual Equivalent Signal-to-Noise Ratio 
(Approx.)"   300:1 

Lag — Per Cent of Initial Value of Signal-Output 
Current 1/20 Second After Illumination is 
RemovedP   8 

Limiting Resolution: 

At center of picture   700 TV lines 

At corner of picture   600 TV lines 

Amplitude Response to a 400 TV Line Square-
Wave Test Pattern at Center of Picture('   ao 

Sensitivity to Tungsten Light Sourcer 

Conditions 

Faceplate Illumination (Highlight)   0.1 im/ft2 
(fc) 

Performance 

Sensitivity   4350 /..1A/Im 

Typical Signal-Output Currents.t   565 nA 

Sensitivity to Visible Lightu 

Conditions 

Illumination from 28540 K Light Source Incident 
on Infrared Absorbing Filter (Highlight)   0.3 linift2 

(fc) 

(D Performance 

Typical Signal-Output Currents•It   540 nA 

Performance 

Sensitivity   910 pAilm 

Typical Signal-Output Currents,t   350 nA 

Sensitivity to Infrared Lightv 

Conditions 

Illumination from 28540 K Light Source Incident 
on Visible Absorbing Filter (Highlight)   1.0 tmat2 

(fc) 

Electronic 
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4532, 4532A 

SPURIOUS SIGNAL TEST PATTERN 

ZONE I 

ZONE 2 
ZONE 3 

FIGURE 1 
92, S 3220 

D — Active Target Diameter 

H — Raster Height (4 x 3 Aspect Ratio) 
Zone 1 Diameter - H/2, Area 15% 

Zone 2 — Diameter = H, Area ;*--* 45% 
Zone 3 — Peripheral Area 40% 

SPURIOUS SIGNAL TEST 

This test is performed with the tube viewing a uniformly 

diffused white test pattern that identifies the three zones 

shown in Figure 1. The tube is operated under the condi-

tions specified under Typical Operating Values and is illum-

inated to provide a peak highlight signal current of 300 
nanoamperes. The tube is adjusted to provide maximum 
picture resolution. Spurious signals are evaluated by size 

which is represented by equivalent numbers of raster lines 

in a 525 TV line system. Allowable spot size for each zone 
is shown in Table I for type 4532A and in Table II for type 

4532. To be classfieid as a spot, the spurious signal ampli-

tude must be at least 10% of the peak white signal under 

either highlight or capped conditions. Smudges, streaks, or 
mottled and grainy background must have a spurious signal 
amplitude of at least 3% to constitute a reject item. 

o 

0 

DUCEM Electronic Components 
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4532, 4532A 

Table I — Type 4532A 

Blemish Size 

(Equivalent 

TV Lines) 

Zone 1 

Allowed Spots 

White Black 

Zone 2 

Allowed Spots 

White Black 

Zone 3 

Allowed Spots 

White Black 

Over 6 0 0 0 0 0 0 

Over 4 0 0 0 1 0 3 

Over 1 0 2 2 7 2 9 

1 or smaller 0 ' 0 . 

Minimum separation between any 2 spots greater than 1 raster line 

is limited to 16 raster lines . 

'Spots of this size are allowed unless concentration causes a smud-
ged appearance. 

Table Il — Type 4532 

Blemish Size 

(Equivalent 

TV Lines) 

Zone 1 

Allowed Spots 

White Black 

Zone 2 

Allowed Spots 

White Black 

Zone 3 

Allowed Spots 

White Black 

Over 8 0 0 0 0 0 0 

Over 6 0 0 0 2 0 2 

Over 4 0 0 0 6 0 6 

Over 1 1 5 2 16 3 21 

1 or smaller 5 

*Spots of the size are allowed unless concentration causes a smud-

ged appearance 

C 

n b 

This capacitance, which effectively is the output impedance of 

the tube, iS II ILI CelbUll V.Vhen the tube is mounted in the de-

flecting-yoke and focusing-coil assembly. The resistive component 

of tie output impedance is in the order of 100 megohms. 

Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007 

MCEM Electronic Components 
DATA 3 
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4532, 4532A 

d 

The magentic component No.VYLFA-959 is made by Cleveland 

Electronics Inc., 2000 Highland Road, Twinsburg, OH 44087; 

the magnetic component No.1465, by Penn-Tran Inc., 1155 Zion 

Road, Bellefonte, PA 

These components, when mounted along the tube axis as shown 

in Figure 2, will provide minimum beam landing error (maximum 

signal uniformity) at the recommended grid No.3/grid No.4 op-

erating voltage ratio of 0.85. This ratio is determined by the 

electro -optical characteristics of the target-mesh region which are 

significantly different from those of the typical vidicon configu-

ration. 

o 

Grid-No.4 voltage must always be greater than grid-No.3 voltage. 

The grid-No.3/grid-No.4 ratio of 0.85 provides optimum perfor-

mance with regard to dark current uniformity, signal discharge uniformity and geometrical accuracy with the recommended C' 

deflection-coil assemblies. Cameras designed for the RCA vidicon 

types 8507A and 8541A can be modified to operate the 4532A 

and 4532 by providing a fixed target voltage of the proper value 

and the selection of suitable electrode voltages within the maxi-

mum ratings. (The 4532A and 4532 cannot be operated with 

conventional vidicon automatic signal control circuits operating 

on the target voltage ) 

g The tube can withstand the illumination contained in a focused 

image of the sun without damage. 

h This target voltage provides an optimum operating point consis-

tent with maximum target discharge capability and optimizes 

other performance characteristics such as dark current uniformity 

and lag. 

The polarity of the focusing coil should be such that a north-

seeking pole is attracted to the image end of the focusing coil, 

with the indicator located outside of and at the image end of the 

focusing coil. 

k The alignment coil should be located on the tube so that its 
center is at a distance of 3-11/16 inches from the face of the tube, 

and be positioned so that its axis is coincident with the axis of 

the tube, the deflecting yoke, and the focusing coil. 

m With no blanking voltage on grid No.1. 

) 
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4532, 4532A 

• Measured with high-gain, low-noise, cascode-input-type amplifier 

having bandwidth of 5 MHz and a peak signal-output current of 

350 nanoamperes. Because the noise in such a system is pre-

dominately of the high-frequency type, the visual equivalent 

signal-to-noise ratio is taken as the ratio of the highlight video-

signal current to rms noise current, multiplied by a factor of 3. 

• For an initial signal-output current of 200 nanoamperes and at 
recommended target voltage. 

) fl Amplitude response is the signal amplitude from a given TV line 

number expressed as a per cent of the signal amplitude from a 

very-low-frequency (large-areal picture element. In practice, the 

large-detail reference is usually 15 TV lines with signal amplitude 
set equal to 100 per cent. The TV line numbers are determined 

by the number of equal-width black and white lines that will fit 

into the physical height of the image focused on the camera-tube 
faceplate. 

✓ Light sourer is e tungsten-filarnent lamp having a lime-glass en-
velope. The lamp is operated at a color temperature of 28540 K. 

s The deflecting circuits must provide extremely linear scanning 

for good signal reproduction. Signal current is dependent upon 

the scanning velocity. Any change in scanning velocity produces 

a signal error in proportion to the change in scanning velocity. 

, 

I 

Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

• With the same light source specified in footnote (0 except an 

infrared absorbing filter (Schott Jenaer KG-3, 5.5 mm thick, 

available from Fish-Schurman Corporation, 70 Portland Road, 

New Rochelle, NY 108021 is interposed between the light source 
and the faceplate of the tube. 

For sharper infrared cutoff, the Kodak Series 305 Infrared Re-
jection Filter may be used. This series is available from Eastman 

Kodak Co., Special Products Sales, Rochester, NY 14650. 

With the same light source specified in footnote (0 except an 
infrared transmitting filter (Corning C.S. No.7-56, 2540 glass— 

available from the Corning Glass Works, Corning, NY 14R:301 is 

interposed between the light source and the faceplate of the 
tube. 

Kodak filters Nos.87 or 87C may be preferred for some applica-
tions. 
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4532, 4532A 
WARNING 

Failure to observe the maximum dc electrode voltage ratings 

can drastically reduce the life expectancy of these tubes. 

When operated within ratings with the recommended de-

flection-focusing coil assemblies, the full performance capa-
bilities of the silicon-diode array target will be easily real-

ized. Normally, a tube life expectancy of many thousands 

of hours of useful service can be obtained when the tube is 

operated within the specified maximum ratings. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECTING, 

FOCUSING, AND ALIGNMENT COMPONENTS TO OBTAIN MI-

NIMUM BEAM-LANDING ERROR 

3 11/18 

akeeteMereM 

7/8 re-- 2 1/2 SEE NOTE 

FOCUSING COIL 

ALIGNMENT 
COIL 

zeteee.e»,»:«9;te'StM 

tket;t4t;t:titekte•»):Xed. 

iteSeigge 
3   

'FIGURE 2 

Note: Cross-hatching indicates wound portion of focusing coil. 

HORIZONTAL ANO 
VERTICAL DEFLECTING 
COILS 

TERMINAL DIAGRAM (Bottom View) 

TARGET Pin 1— Heater 
ic 4 G2 

Pin 2— Grid No.1 
G Pin 3— Grid No.4 

Pin 4— Internal Connection— 

Do Not Use 
G 

Pin 5— Grid No.2 
Pin 6— Grid No.3 

SNORT Pin 7— Cathode 
Pin 8— Heater 

DIRECTION OF LIGHT: Flange- Target 
INTO FACE END OF TUBE Short Index Pin — Internal Connection — 

Make No Connection 

PIN 
IC 

8ME 
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4532, 4532A 
DIMENSIONAL OUTLINE 

} 
1.125± .010 
(28.58 ± 25) 

DIA 

o 
Note 1— 

) Note 2 — 

Note 3 — 

CD 

.050 1(127) FACEPLATE 
(NOTE 2) 

.175 _J 
(4.45) 

9.250 
5.125 
(158.7 
t 3.18) 

MASKED PORTION 
OF FACE 
(NOTE I. 

METAL 
TARGET 
FLANGE 

1.020 

• 76 (25.91 
DI A. 

BASE 
JEDEC No.E8-11 

92U-4251112 

Straight sides of masked portions are parallel to the plane 
passing through tube axis and short index pin. 

Faceplate glass is Corning No.7056 having a thickness of 
0.094" +. 0.012". 

Optical distance (from faceplate front to target plane) = 
0.113" + 0.02". This distance is the nominal faceplate 

thickness of 0.94" divided by the index of refraction of 

Corning No.7056 glass (1.487) plus the space between 

the inner surface of faceplate and the nominal target focal 
plane (0.05"). 
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4532, 4532A 

TYPICAL LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION UNIFORM OVER TARGET AREA 

SCANNED AREA OF TAF:GET = 1/2" X 3/8" 
FACEPLATE TEMPERATURE 30C APPROX 
TARGET VOLTAGE 8 VOLTS 
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4532, 4532A 

TYPICAL RCA TYPE V SPECTRAL RESPONSE CHARACTERIS-

TICS AS MODIFIED BY THE FILTER CHARACTERISTICS OF 
FIGURES 3 AND 4 

=
 

10 

4 

2 

e 

AI TYPE V WITH KG.3 FILTER, 5.5 nlm THICK. 
(BI TYPE V WITH CORNING CS. No.7-56 GLASS FILTER 

IC 
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MIMMUMMOIMMUMUMMIRIMMIMMUMMOMMIORMIMMOMUM 

111111111WHIM131111111111111111111111111 

1111:01111111111101111111111111111111111111 
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111111111111111111801111111111MI1111111111 
1111111111111111111111M1111n11110111111111 
11111111111111111111111011g1111111111111111 
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WAVELENGTH - NANONIETERS 

1100 

931.14.14.7 

TYPICAL TRANSMISSION OF SCHOTT GIENAERI KG-3 INFRA-

RED ABSORBING FILTER, THICKNESS: 5.55 MM 
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4532, 4532A 

TYPICAL PERSISTENCE (LAG) CHARACTERISTICS 

SCANNED AREA OF TARGET • I/ x 3/8 * 
FACEPLATE TEMPERATURE • 30•C APPROX. 
TARGET VOLTAGE • 8 VOLTS 

0 50 ICO I 50 2C0 250 300 

TIME AFTER IWJMINATION IS REMOVED --- MILLISECONDS 
92LM - 2992RI 
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4532, 4532A 

TYPICAL TRANSMISSION OF CORNING C.S. NO. 7-56 (2540 

GLASS) VISIBLE ABSORBING FILTER 

FIGURE 4 

900 1000 1100 1200 1300 

WAVELENGTH - NANOMETE99 
11121.3-29999-
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4523, 4524, 4525 

Í 

4  

DIMENSIONAL OUTLINE 
4525 

5.25 t .06 DIA. 
FACEPLATE PHOTO-
(SEE NOTE)Io-----------4.32 MIN. DIA. CATHODE 

3.50 
t. I9 

1.97 

J42 BUIS 

2.00 ±.06 DIA. 

BASE 
JEDEC No. 11114-38 

231 MAX. 
DIA. 

4.75 
t. I9 

7.69 
MAX. 

92CM-1114092 

DIMENSIONS IN INCNES 

Center line of bulb will not deviate more than 20 in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: Within 4.38-inch diameter, deviation from flat-
ness of external surface of faceplate will not exceed 
0.010 inch from peak to valley. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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4523, 4524, 4525 

Typical Time Resolution Characteristics 
4523 

DYNODE No. I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE No.10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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— TRANSIT TILE 

R/SE TimE 

1 _ 

800 1000 leoo 2000 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92CS-I2309 

Typical Time Resolution Characteristics 
4524 

2500 

DYNODE NO. I-TO-CATHODE 
EACH SUCCEEDING 
ANODE-TO-DYNODE 
FOCUSING-ELECTRODE 

BETWEEN 50 
(REFERRED TO 
CURRENT. 

PHOTOCATHODE 

VOLTS- 1/6 E 
DYNODE-STAGE VOLTS. 1/12 E 
NO. 10 VOLTS .1/12 E 

VOLTAGE IS ADJUSTED TO THAT VALUE 
AND 100 PER CENT OF DYNODE NO. 1 POTENTIAL 
CATHODE) WHICH PROVIDES MAXIMUM ANODE 

IS FULLY ILLUMINATED. 
10-r 
e 

O 6 
Ci 
Z 
0 
2 4 
T ta 3 
I- 2 

166 

TRANSIT TIME 

A SE TimE 

800 1000 1500 2000 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
921.5-1854 

2500 
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4523, 4524, 4525 

Typical Time Resolution Characteristics 
4525 

DYNODE No.1-TO -CATHODE VOLTS.1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS•1/12 E 
ANODE - TO-DYNODE No.I0 VOLTS .1/12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE SE-
TWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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TRANSIT TIME 

RISE TIME 

1000 1500 2000 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92CS-t2313 

Typical Characteristic of Output Current 
as a Function of Dynode-No.5 Volts 

4523 145214 14525 

DYNODE 
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ANODE 
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(REFERRED 
CURRENT. 

ANODE 
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PER SUCCEEDING 
• 100 

-TO-DYNODE 
-ELECTRODE 

IS AT 

VOLTS. 
DYNODE 

No.I0 VOLTS 
VOLTAGE 

50 AND 100 PER 
TO CATHODE) 

GROUND POTENTIAL. 

200 
STAGE 

•100 
IS ADJUSTED 

CENT OF 
WHICH PROVIDES 
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4523, 4524, 4525 

Sensitivity and Current 
Amplification Characteristics 

1(523 1(5214 

DYNODE NO 1-TO-CATHODE VOLTS •I/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS = 1/12 E 
ANODE-TO-DYNODE NO 10 VOLTS = 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NOI POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 
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4523, 4524, 4525 

Sensitivity and Current 
Amplification Characteristics 

4525 

DYNODE NO. 1-TO-CATHODE VOLTS. 1/6 E 
EACH SUCCEEDING DYNODE STAGE VOLTS .1/12 E 
ANODE-TO-DYNODE NO 10 VOLTS. 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO.1 POTENTIAL 
REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

S
E
N
S
I
T
I
V
I
T
Y
—
A
M
P
E
R
E
S
/
 L
U
M
E
N
 
(
C
O
L
O
R
 
T
E
M
P
 
2
8
7
0
°
K
)
 

a
 

-
 

a
 

a
 

o,
 

ap
 
0
 

4.
 

C
D
 

.7
1 

0
,
 

ro
 

4
.
 

0
1
 

0
,
 

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

/ 

J. 

,111:'...\ 

' 
/ 

e e 

e 
- 
e 
e s,-, _is. 

,.., 
e  ...i.-/ -e ...• 

cn , un ..e 
/ 
r 

00 1000 1500 2000 2500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92L51-1753 

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

DATA 8 

2-67 



4
5
2
3
,
 
4
5
2
4
,
 
4
5
2
5
 

Iw 

W=e 0  
-azz 
WI 

-2 

ozm 
1-1 

in oo % ceow 

wX 
lo 

elWœ0 

• œ>"> 
4)0 C.0 

4 -
,0 4  > 

oo 
zw  

s 5 1-1.A.1 

o (.4 
KlIZI>Oœ W.( 
50 Pi_ Z/2 

I >CI b-le. 1-000. z 
t),Cr.20 

U" -0-0.0  - 
1-041 

• / 1.1.-z e o 
Zt) W e ln180 
0'e e ta lZ cnd 

O tnwido,, 
OZMofro„-« 
œ00 ••• 
> 4 0 
CI 411/.. 

o 
UI 

% 

01 ON 300NAO ONV 3CIONV N33M1313 5/10A 

002 00Z 001 

1:::::::::::::  
pia 

.r :4211 

à 
.2 

 'AMU 
 1'.211 

1:::: 
1111.111  
11111 1: 

:MUMM:  

VeSN3NO-108221-XOld /HO11 

 AO 

 111  

111:81111 

o 
2 

o 
o 

o 
oz 

LU 

<  



4523, 4524, 4525 

Typical EADCI and Anode Dark 
Current Characteristics 

4523 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) 

DYNODE NO I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS• 1/12 E 
ANODE-TO-DYNODE NO 10 VOLTS = I /12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE=22* C. 
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4523, 4524, 4525 

Typical EADCI and Anode Dark 
Current Characteristics 

4524 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE NO .1-TO-CATHODE VOLTS .1/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS •I/12 E 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.) POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870*K. 
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4523, 4524, 4525 

Typical EADCI and Anode Dark 
Current Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) 

DYNODE NO I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE NO 10 VOLTS • 1 /12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

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

TUBE TEMPERATURE=2 2 C. 
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4523 

CATHODE-TO-DYNODE - NO.1 
EACH SUCCEEDING DYNODE 
ANODE-TO-CATHODE VOLTS 
FOCUSING-ELECTRODE VOLTAGE 
BETWEEN 50 AND 100 
(REFERRED TO CATHODE) 
CURRENT 

DASHED PORTION INDICATES 
RON PEAK THIS PORTION 
PHOTOCATHODE FULLY 
LAMP OPERATED AT A LOW 
WERE SUBTRACTED. 
SOLID-LINE PORTION INDICATES 
TUBE TEMPERATURE = 22 . 
ONE-PHOTOELECTRON PULSE 
INTEGRATING TIME CONSTANT= 
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-STAGE 
-1850 
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4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
452 14 

CATHODE -TO-DYNODE- Na I VOLTS • 430 
EACH SUCCEEDING DYNODE-STAGE VOLTS•142 
ANODE -TO-CATHODE VOLTS' 1850 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.IPOTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES 
CURRENT. 

DASHED PORTION INDICATES LOCATION OF SINGLE 
TRON PEAK THIS PORTION OF CURVE WAS OBTAINED 
PHOTOCATHODE FULLY ILLUMINATED BY A TUNGSTEN 
LAMP OPERATED AT A LOW COLOR TEMPERATURE. 
WERE SUBTRACTED. 
SOLID-LINE PORTION INDICATES DARK-PULSE 
TUBE TEMPERATURE. 22. C 
ONE-PHOTOELECTRON PULSE HEIGHT. 8 COUNTING 
INTEGRATING TIME CONSTANT. 10 p s. ( RI? 100 

THAT VALUE 

MAXIMUM ANODE 

PHOTOELEC-
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-FILAMENT 
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SPECTRUM. 
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4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
4525 

CATHODE-TO-DYNODE-NO 1 VOLTS- 430 
EACH SUCCEEDING DYNODE-STAGE VOLTS.142 
ANODE-TO-CATHODE VOLT S .1850 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-NO 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 
PEAK THIS PORTION OF CURVE WAS OBTAINED WITH PHOTOCATHODE 
FULLY ILLUMINATED BY A TUNGSTEN-FILAMENT LAMP OPERATED AT 
A LOW COLOR TEMPERATURE. DARK PULSES WERE SUBTRACTED. 
SOLID- LINE PORTION INDICATES DARK-PULSE SPECTRUM. 
TUBE TEMPERATURE- 22 °C 
ONE -PHOTOELECTRON PULSE HEIGHT-8 COUNTING CHANNELS. 
INTEGRATING TIME CONSTANT. 10p s, (R L. 100 kn., C.100pF). 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4523 

DYNODE No. -TO-CATHODE VOLTS. AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS .125 
ANODE-TO-DYNODE No.I0 VOLTS .125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.IPOTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. IFOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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Typical Effect of Magnetic Field 
on Anode Current 

4523 
DYNODE No. I-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 125 
ANODE-TO-DYNODE No.10 VOLTS •I25 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

452 14 

DYNODE No.I-TO-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.I50 
ANODE-TO-DYNODE No.10 VOLTS 50 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 00 PER CENT OF DYNODE" No.! POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4524 

DYNODE No I-TO-CATHODE VOLTS•AS INDICATED 
EACH SUCCEEDING DYNOOE-STAGE VOLTS•I25 
ANO0E-TO-DYNODE No 10 VOLTS•125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 ANO 100 PER CENT Of DYNODE No .I POTENTIAL 
(REFERRED TO CATHCCE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT 

PHOTOCATHOOE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

14525 

DYNODE No.1-TO-CATHODE VOLTS.AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.I25 
ANODE-TO-DYNODE No.I0 VOLTS .125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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Typical Effect of Magnetic Field 
on Anode Current 

4525 

DYNODE No.I-TO-CATHODE VOLTS =AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.125 
ANODE-TO-DYNODE No.10 VOLTS .125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Indicated Filter 

4523 4524 4525 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 

1
 

R
E
L
A
T
I
V
E
 
E
N
E
R
G
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
 

a
 

a
 

—
 

a
 

(3
 

N
 

6
1
 

NI
 

6
1
 

6
1
 

0
 

N
 

I 

/ 1 

1 

t 

1 

/ 

I 

/ 

/ 
/ 

1 

1 

1 

I 
3000 3500 4000 4500 5000 

WAVELENGTH—ANGSTROMS 
  92CM-1108IRI 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N..1. 
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4536 
Image Orthicon 

4.1/2-Inch Diameter Type 
For RCA TK-42 and TK-43 TV Color Cameras 
Type 4536 is Unilaterally Interchangeable with 

Types 4492, 4492V1, and 4492V2 

GENERAL 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ±10% V 
Current   0.6 A 

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . . . 12 pF 

Target-to-Mesh Spacing   0.001 in 
(0.0254 mm) 

Spectral Response   S-10 
Wavelength of Maximum Response . 4500 I 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of   1.6 in (41 mm) max. Diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maxi-
mum diagonal does not exceed the specified value. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length  19.375 in (492 mm) ± 0.310 in 
Greatest Diameter of Bulb. .   4.500 in (114 mm) ± 0.094 in 
Env elope Terminals   

End Base   Diheptal 14-Pin Base 
(JEDEC Group 5, No.B14-45) 

Socket   Cinch Part No.3M14, or equivalent 
Operating Position . . .   The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 
any other position where the axis of the tube with the base 
up makes an angle of less than 20° with the vertical. 

Weight ( Approx.)   2.3 lb (993 g) 
Minimum Inside Diameter of 

Deflecting coil   3.2 in (81 aim) 
Deflecting-Coil Length   7 in (178 mm) 
Focusing-Coil Length   15 in (381 mm) 

Alignment Coil: 
Position on neck .. Centerline of magnetic field should be 

located 9.25 in (235 mm) from the flat area 
of the shoulder 

MCEDU Electronic Components 
DATA 1 
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4536 
ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

Operating Temperature: b 
Any part of bulb   
Of bulb at large end of tube 

(Image section)   

Temperature Difference: 
Between image section and any part 

of bulb hotter than image 
section  

Photocathode: 
Illumination   50 max. 1m/ft2 

(footcandles)-538 lux 
Voltage   —700 max. V 

Grid-No.6 Voltage  —700 max. V 

Target Voltage: 
Positive value   10 max. V 
Negative value  10 max. V 

Field-Mesh Voltagec   30 max. V 
Grid-No.5 Voltage  300 max. V 
Grid-No.4 Voltage  350 max. V 
Grid-No.3 Voltage  400 max. V 
Grid-N0.2 & Dynode-No.1 Voltage   350 max. V 

Grid-No.! Voltage: 
Negative bias value   125 max. V 
Positive bias value   0 max. V 

Voltage Between Consecutive 
Dynodes   350 max. V 

Anode-Supply Voltage   1650 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect 

to cathode  125 max. V 
Heater positive with respect 

to cathode   10 max. V 

TYPICAL OPERATING VALUESd 

Heater Voltage   6.3 V 
Photocathode Voltage   —600 V 
Grid-No.6 Voltage (Image Focus) 

Approx. 70% of Photocathode 
Voltage°  370 to —470 V 

Target Voltage Above Cutoff . . . Adjusted as required 
Field-Mesh Voltage'   15 to 25 V 
Grid-No.5 Voltage (Decelerator) .   40 V 
Grid-No.4 Voltage (Beam Focus)   70 to 90 V 

65 max. °C 0 

35 min. °C 

5 max. °C (-D 

o 

Electronic 
Components 

DATA 1 



4536 
Grid-No.3 Voltage 9   250 to 275 V 
Grid-No.2 & Dynode-No.1 Voltage  280 V 
Grid-No.! Voltage for Picture Cutoff —45 to —115 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltageh   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 Voltageh   1200 V 
Anode Voltage   1250 V 
Recommepded Target Temperature 

Range °  35 to 45 oc 

Peak-to-Peak Blanking Voltage .   8 V 

Field Strength of Focusing Coil: i 
At center of scanning section 

(Approx.)   60 G 
In plane of photocathode , 

(Approx.)   120 G 
Field Strength of Alignment Coil   0 to 3 G 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values In-
cluding Recommended Target Temperature Range; target vol-
tage adjusted to 3 volts above cutoff; and operation in a 525-
line, 30-frameTV system; except as otherwise indicated. 

Min. Max. 
Signal-Output Current (Peak to Peak) 

at Maximum Multiplier Gain  15 100 uA 

Ratio of Peak-to-Peak Highlight 
Video-Signal çurrent to RMS 
Noise Current °  39.5 dB 

Photocathode Illumination at 2870° K 
Required to Bring Picture High-
lights to the "Knee" of Light 
Transfer Characteristic   — 0.052 lra/ft2 

(fc) 
Amplitude Response at 400 TV Lines 

per Picture Height (Per cent of 
large-area black to large-area 
wh ite)   45 

Uniformity: 
Ratio of Shading (Background 

Signal to Highlight Signal): 
Over full scanned area  0.12 
Between center and peripheral  

areas   0.07 
Variation of Highlight Signal (Per 

cent of maximum highlight 
signal over full scanned area) 20 

o 
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4536 

h Operation outside of the Recommended Target Temperature 
Range shown under Typical Operating Values will not 
damage the 4536 provided the Maximum Temperature Rat-
ings of the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within 
the Recommended Target Temperature Range. 

C With respect to grid No.4. 

d With the 4536 operated in an RCA MI-557770-A1 deflection 
assembly, or equivalent, and at fixed photocathode voltage. 

e Adjust for optimum focus. 

/ The target supply voltage should be adjustable from —5 to 
+5 volts. 

g Adjust to give the most uniformly shaded picture near maxi-
mum signal. 

h The voltages shown provide maximum multiplier gain. Nor 
mally, dynode-No.3 and dynode-No.5 voltages are simul-
taneously adjusted to obtain the required value of signal 
current at the video-amplifier input. 

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

k Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, band-
width, system line number and frame time, and the choice 
of reference signal black level. The value shown is mea-
sured under the following conditions using a Video Noise 
Meter, Model UPSF (North American Version), or equivalent. 
This meter is manufactured by Rohde and Schwarz, Munich, 
West Germany. 

Signal: Blanked video, 0.7 V peak-to-peak including 
0.07 V set-up. 

Noise Meter: Gated with horizontal and vertical blanking 
signal of camera system. Video pass band is shaped 
by means of self-contained 100 kHz high-pass and 
4.2 MHz low-pass filters. 

Weighting filters matching the response of the human eye 
(CCIR Rec.421, Annex III) are not used and the color sub-
carrier, 3.58 MHz, is not present during the measurement. 

m Measured with amplifier having flat frequency response. 
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DOS and DON'TS on Use of RCA-4536 

o 

o 

o 

0 

o 

Here are the "dos" — 

1. Hold temperature of the 4536 within the recom-
mended operating range. 

2. Make sure tube is properly aligned. 

3. Adjust beam-focus control for best usable resolution. 

4. Select target voltage according to operating needs. 
This freedom of operation results from use of the 
electronically-conducting glass target. 

5. Determine proper operating point with target voltage 
adjusted to the desired voltage above target-cutoff. 

6. Open 'lens before voltages are applied to the 4536. 

Here are the "don'ts" — 

1. Don't force the 4536 into its envelope terminal 
socket. 

2. Don't operate the 4536 without scanning. 

3. Don't use more beam current than necessary to dis-
charge the highlights of the scene. 

4. Don't turn off beam while tube is capped (and volt-
ages applied). 
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4536 
DIMENSIONAL OUTLINE- Dimensions in Inches (mm) 

4.500 
(1141 
i.094 
DIA. 

VIBRATION-
ABSORBING 

TAPE 
DO NOT 
REMOVE 

LIGHT 
SHIELD 
COATING 

.188 -41% 2 (4.78)2 

.175 
(4.45) 
MIN. 

VWRATION-A8SORIMNO 

r TIPS DO NOT REMOVE 

2 17300 DETAIL OF ENVELOPE 
TERMINALS 

(51) ,9.376 (20.32) 
2 HOLES. 180* APART, 

(492) * •125 .310 to.312 
A.310 

(7E17 to 7.93) 
DIA. 

.250 
(6.35) 
A.030 

_J 

4 
(102) 

3.125 
(79.4) 
*.060 

ENLARGED BOTTOM VIEW 

SMALL-SHELL 
D1HEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

No.B14-45 

TERMINAL DIAGRAM (Bottom View) 
DY5 

DIRECTION OF 

LIGHT: 

PERPENDICULAR 

TO LARGE END 

OF TUBE 
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IC 
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03 
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04 
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SMALL-SHELL DIHEPTAL 14-PIN BASE 

o 

Pin 1: Heater 
Pin 2: Grid No.4 
Pin 3: Grid No.3 
-Pin 4: Internal Connec-

tion — Do Not Use 
Pin 5: Dynode No.2 
Pin 6: Dynode No.4 
Pin 7: Anode 
Pin 8: Dynode No.5 

Pin 9: Dynode No.3 
Pin 10: Dynode No.1, 

Grid No.2 
Pin 11: Internal Connec-

tion— Do Not Use 
Pin 12: Grid No.1 
Pin 13: Cathode 
Pin 14: Heater 

ENVELOPE TERMINALS 

Terminal over Pin 2: Field Mesh 
Terminal over Pin 4: Photocathode 
Terminal on side 
of envelope 
opposite base key: Grid No£ 

Terminal over Pin 9: Grid No.5 
Terminal over Pin 11: Target 

BASIC LIGHT TRANSFER CHARACTERISTIC 

100, 

6 

4 

igg' 2 

t., I 0 
8 

I 6 

E 
2 

z 

E 4 
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4 

6 

2 

ILLUMINATION TUNGSTEN LIGHT. 
DAYLIGHT, OR WHITE FLUORESCENT. 

FOR SMALL-AREA HIGHLIGHTS. 

”»...•••••••• 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE - FOOTCANOLES 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

6 

FOR EQUAL VALUES OF INCIDENT RADIANT POWER 
AT ALL WAVELENGTHS. 

4 

2 

10 N 
4 

13000 3000 4000 5000 6000 7000 DODO 

WAVELENGTH — ANGSTROMS 

e`g 
î   
; 92L61-2574 
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4542 
Vid icon 

1"-Diameter, Magnetic Focus and Deflection 

Vidicon for Signal-Storage Applications 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.1 A 

Direct Interelectrode Capacitance: ° 

Target to all other electrodes   4.6 pF 

Spectral Response   See RCA Type IV Spectral 
Response at front of this section 

Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (1 x 1 
aspect ratio)   0.885 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 
The straight sides are parallel to the plane passing through 
the tube axis and short index pin. The masking is for ori-
entation only and does notdefine the proper scanned area 
of the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Overall Length   6.250 in ± 0.125 in 

Greatest Diameter  1.125 in ± 0.010 in 

Bulb   T8 

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

Socket   Cinchb No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-
Alignment Coil Assembly Cleveland Electronics 

.N.o.VYFA-355-2, or equivalent 
Operating Position   Any 

Weight (Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 5/8" x 5/8" 

Grid-No.4 Voltage f   1000 max. V 

Grid-No.3 voltage   1000 max. V 

Grid-No.2 Voltage  350 max. V 

Grid-No.1 Voltage: 
Negative bias value   150 max. V 
Positive bias value   0 max. V 

IECEM Electronic Components 
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4542 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   126 max. V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   100 max. V 

Dark Current   0.25 max. µA 

Peak Target Current9   0.75 max. µA 

Faceplate: 

Illuminationh   5000 max. fc 

Temperature   71 MaX. OC 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 5/8" x 5/8" 
Faceplate temperature of 300 to 350 C 
and Standard TV Scanning Rate 

Grid-No.4 (Decelerator) voltage   750 V 

Grid-No.3 5Beam-Focus Electrode) 
Voltage'   450 V 

Grid-No.2 (Accelerator) Voltage   300 V 

Grid-No.1 Voltage for Picture 
Cutoff'   -45 to -100 V 

Average "Gamma" of Transfer 
Characteristic for Signal-Output 
Current Between 0.02 µA and 
0.2 µA  0.7 

Visual Equivalent,Signal-to-Noise 
Ratio (Approx.)   300:1 

Lag—Per Cent of Initial Value of 
Signal-Output Current:m (7) 

1 second after illumination 
is removed   45 to 65 

15 seconds after illumination 
is removed   10 min. % 

30 seconds after illumination 
is removed   10 max. % 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.1   75 V 

When applied to cathode   20 V 

Limiting Resolution: 

At center of picture   1000 TV 
Lines 

Electronic 
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0 

Amplitude Response to a 400 
TV Line Square—Wave Test 
Pattern at Center of Picture"   60 

Field Strength at Center of 
Focusing CoilP   52 ± 4 G 

Peak Deflecting-Coil Current: 

Horizontal   225 mA 

Vertical   41 mA 

Field Strength of Adjustable 
Alignment CoilS   0 to 4 

High-Sensitivity Operation — 
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   0.1 fc 

Target Voltage's  15 to 65 V 

Dark Current   0.02 PA 

Signal-Output Current: c 

Typical .     0.2 UA 

Minimum   0.15 PA 

° This capacitance, which effectively is the output imped-
ance of the tube, is increased when the tube is mounted in 
the deflecting-yoke and focusing-coil assembly. The re-
sistive component of the output impedance is in the order 
of 100 megohms. 

b Made by Cinch Manufacturing Corporation, 1026 S. Homan 
Avenue, Chicago 24, Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

f Grid-No.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 
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h For conditions where "white light" is uniformly diffused 
over entire tube face. 

I With no blanking voltage on grid No.l. 

Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-freqœncy type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

In For initial signal-output current of 0.20 microampere and a 
dark current of 0.02 microampere. 

^ Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency (large-
area) picture element. In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV -line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

q The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

✓ The target voltage for each tube must be adjusted to that 
value which gives the desired operating dark current. 

g Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

t The deflecting circuits must provide extremely linear scan-
ning for good signal reproduction because both dark current 
and signal are proportional to scanning velocity. 

U Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 

o 

0 
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4542 
SPURIOUS SIGNAL TEST (Fig.1) 

ZONE I 

ZONE 2 

92LS -25E15 

This test s performed using a uniformly diffused 
white test pattern that is separated into two zones as 
shown in Fig.l. The target is adjusted to provide a dark 
current of 0.1 MA with no light on the vidicon face-
plate. The test pattern shown in Fig.1, is then focused 
on the vidicon faceplate and the iris is opened to pro-
vide a total target current of 0.4 IA (signal current of 
0.3 MA). The 4542 is adjusted to provide maximum 
picture resolution. Spurious signals are evaluated by 
size which is represented by equivalent numbers of 
raster lines in a 525 TV line system. Allowable spot 
size for each zone is shown in Table 1. To be classified 
as a spot, a contrast ratio of 1.5:1 must exist for both 
white and black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast of at 
least 10% of a 0.3 MA peak signal amplitude to consti-
tute a reject item. 

Table 1 For scanned area of 5/8" x 5/8" 
Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

over 4 0 
Any 

Number 
Allowed 

Under 4 TV 
Lines (Max.) 

4 but not 
including 3 1 

3 but not 
including 1 4 
1 or less • 

Minimum separation between any 2 spots greater than 1 ras te 
line is limited to 16 raster lines. 
%pots of this size are allowed unless concentration causes 
a smudged appearance. 
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174U, rUL.U31.74b, AMU ALIUNMENT-COMPONENTS 
To obtain minimum beam-landing error 

 2 1   FOCUSING COIL 
SEE NOTE 

4-- ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

I -L 
: 2 1 --Pilo-2 - .1 

2 4 42CS-12242/11 
Note: Cross-hatching indicates wound portion of focusing coil. 

DIMENSIONAL OUTLINE-Dimensions in Inches (mm) 

I.125± 010 
(28.583 25) 

DIA. 

.175 
(4.45) 

6.250 
±. 25 
(158.75 
33.18) 

BASE 
JEDEC 
NOES-Il 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

+.030 
1.020 

(25.91 

DI A. 

Note 1: Straight sides of 
masked portions 

are parallel to 
the plane passing 
through tube axis 
and short index pin. 

Note 2: Faceplate glass is 
Corning No.7056 
having a thickness 
of 0.094" ± 0.012'. 

92CS-12251R1 

0 

o 

o 
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4542 
TERMINAL DIAGRAM 

Pin 1: Heater 
Pin 2: Grid No.1 
Pin 3: Grid No.4 
Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No.2 GI 
Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater 

04 

(Bottom View) 

TARGET 
IC G2 

SHORT PIN 
IC 

TYPICAL RANGE OF PERSISTENCE CHARACTERISTICS 

Flange: Target 
Short Index Pin — 

G3 Internal Connec 
tion — Make No 
Connection 

DIRECTION OF LIGHT: 
INTO FACE END 
OF TUBE 

INITIAL HIGHLIGHT 
SCANNED AREA 
DARK CURRENT 
FA PLATE 

SIGNAL -OUTPUT MICROAMPERES 
OF PHOTOCONDUCTIVE LAYER 
IMICROAMPERES)= 0.02 

EMPERATURE = 30°C APPROX. 
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100 

•i-à-
a 90 
> ' ..._ - 
..1 •-• «--
1 , 
F- 

u. :• ...... ..._ 
o 
é- H z u: 

70 
Ir.'. .--- _ ..., 

ct 
tu 
a. 

l6° 

«-. 

1 
• ' T:' • 

2 
:— 

Œ 50 

8 i — 
F-

R _ ...... 

6 H.— i , 

2 
re 

... 

• 
r-

.. .: , 
• . .. .... .... 

io MIrtillitinitlir.131,.. 

0 5 10 15 20 25 30 
92LM - 2588 TIME AFTER ILLUMINATION IS REMOVED—SECONDS 

[n.com Electronic Components 

DATA 4 

12-68 



4542 

RANGE OF DARK CURRENT 
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TIME AFTER ILLUMINAI ON S REMOVED - SECONDS 

921M-2613 

4542 
VARIATION OF TYPICAL PERSISTENCE CHARACTERISTICS 
WITH CHANGES IN DARK CURRENT 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES .0.2 
SCANNED AREA OF PHOTOCONDUCT VE LAYER • 5/13 • X 5/8" 
FACEPLATE TEMPERATURE • 30 6 C APPROX. 

 CURVE A DARK CURRENT • 010»A 
CURVE B DARK CURRENT • 0.02 »A 

 CURVE C DARK CURRENT • 0.003 µA 

  :-..... 
  3iiiiiii 
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4542 
HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • 0.40 
DARK CURRENT M CROAMPERES)• 0.02 
TEST PATTERN. TRANSPARENT SLANT-LINE BURST • 

  CURVE A: GRID-No. 4 VOLTS • 750   
GRID-No.3 VOLTS • 450 

CURVE B GRID-No.4 VOLTS • 500   
GRID- No 3 VMS • 300 

o 200 400 600 800 

TV LINE NUMBER 

1000 

421M-8M4 

*Amplitude response measured using the RCA P200 slant-
line burst pattern with horizontal center response balanced 
on the 400 line chevrons. 
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Image Intensifier Tube 

• Variant of 8606 Having Automatic Brightness Control 

Integral Oscillator and Voltage Multiplier 

Fiber-Optic Input and Output Faceplates 

Ruggedized Construction 

ERMA Photocathode 

P20 Phosphor Screen 

The 4549 is available with ERMA spectral responses to provide the 

minimum photocathode sensitivities specified in the table below. 

Spectral 

Response 

Luminous — 

MA/lm 

Radiant — mA/W 

At 800 nm At 850 nm 

ERMA6-1 

ERMA12-5 

ERMA20-12 

ERMA25-15 

175 

200 

225 

250 

6 

12 

20 

25 

1 

5 

12 

15 

) 

U 

General Data 

Spectral Response   S-20 with extended red response 

I 140 nanometers 
Wavelength of Maximum Response .... 500 

— 70 nanometers 
Photocathode: 

Material   1414-K-Cs-Sb (Multialkali) 

Minimum useful area   11.1 cm2 (1.70 in2) 

Minimum useful diameter   37.5 mm (1.47 in) 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 
Fluorescent Screen: 

Minimum useful area   13.8 cm2 (2.14 in2) 

Minimum useful diameter   42 mm (1.65 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape  Flat, Circular 

Material   Fiber-Optics 

Focusing Method   Electrostatic 
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4549 
Tube Dimensions: 

Maximum overall length 12  028 in (302.51 mm) 

Maximum diameter 3  747 in ( 95.10 mm) 

Operating Position   Any 

Weight (Approx.)   4 lbs 8 oz (2.04 kg) 

Maximum Ratings, Absolute-Maximum Values: 

DC Input Voltage   7.0 max. V 

Ambient-Temperature Range: 

Non-operating   -54° to +68° C 

Operating   -54° to +52° C 

Typical Performance Characteristics 

Under conditions with 6.75 volts dc applied and at an ambient tem-

perature of 22° C, unless otherwise noted. 

Min. Typical Max. 

Resolution: 

Centerb   25 35 — Line-
Pairs/mm 

Edgec (Peripheral)   23 30 — Line-
Peirs/mm 

Maximum Screen Luminance 
(Brightness) See Figure 3 . .   140 fL 

Luminance Gain:d 

At 22° C   3.5x104 8x104 — fL/fc 

At -540 C   2.8x104 fL/fc 

Equivalent Screen Back-
ground Input: 

Luminouse  - — 2x10 -11 Im/cm2 

Photocathode Sensitivity: 

Radiant: 

At 470 nmf   - 4.6x10 2 — A/W 

At 800 nm   6x10-3 - A/W 

At 850 nm   1x10-3 - A/W 

Luminous()   1.75x104 2x1- 04  — A/Im 

Luminance Uniformity .. .   - — 3:1k 

Modulation Transfer Function 
(MTF):i (See Figure 4) 

For 2.5 Line-Pairs/mm . 90 95 - % — 

For 7.5 Line-Pairs/mm   55 60 - % 

For 16 Line-Pairs/mm . . . 10 20 

UUCEDU Electronic Components 
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Paraxial Image Magnification 
(Cmx)K   0.82 — 1.0 

Edge Image Magnification!"  1.0 — — 
Image Alignment^   — — 0.06 in 

Image Stability in 30 Sec-
ondsP   — — 0.006 in 

Distortioncl   — — 21 % 

o 

o 

Cathode and Screen Quality Tests 
Cathode and screen quality are measured under the follow-

ing conditions: The photocathode is fully illuminated with 

the light level adjusted to sharply define on the screen any 
dark spots, bright spots, streaks, or blemishes. The size and 

quantities of such spots, streaks, and blemishes are observed 
by means of a 10-power microscope fitted with a reticle and 
shall not exceed the size and quantities shown in Table I. 

Table I 

Size of dark spots, bright spots, 
Number of dark spots, bright 

streaks, or blemishes observed 
at screen. Note 1 

spots, streaks, or blemishes 

Area"A" Area "8" Area "C" 
Note 2 Note 3 Note 4 

Greater than 0.015" o o o 
0.012" to and including 0.015" 0 1 2 
0.009" to less than 0.012" o 3 8 
0.006" to less than 0.009" 0 12 24 
0.003" to less than 0.006" 3 55 Min. 

Less than 0.003" Min. Min. Min. 

Note 1 — Two spots separated by a distance of less than the maxi-
mum dimension of either spot are considered one spot 

with a size equal to the sum of the maximum dimensions 
of the two spots plus the distance separating them. 

Note 2 — Area "A" is defined as the area within a 0.76 cm (0.301-

diameter circle concentric with the major axis of the 
tube. 

No» 3 — Area "B" is defined as the area bounded by a 0.76 cm 

(0.30/diameter circle and a 3.0 cm 11.21-diameter cir-

cle both of which are concentric with the major axis of 
the tube. 

Note 4 —Area "C" is defined as the area bounded by a 3.0 cm 

11.21-diameter circle and a 3.75 cm (1.47)-diameter 
circle both of which are concentric with the major axis of 

the tube. 
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Environmental Testing 
The C33088P1 is designed to withstand military environ-
mental requirements of 75 g's shock (peak amplitude), vi-

bration at a frequency of 10 to 55 Hz at a double amplitude 

of 0.10", and temperature extremes of -54° C to +68° C. 

Military environmental test procedures can be supplied on 

request, and customer environmental requirements may be 

submitted for these devices if desired. Unless requested, en-

vironmental tests will not be performed. 

b The resolution, both horizontal and vertical, is determined with 

a test pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated a "line-pair." 

C This minimum value applies at a distance of 11 mm from the 

major (optical) axis of the tube. 

d Luminance Gain is defined as the quotient of screen brightness 

in footlamberts by the photocathode illumination in footcandles 

provided by a tungsten-filament lamp having a lime-glass envel-

ope. The lamp is operated at a color temperature of 28540 K. 

The value of light input radiation on the photocathode image 

surface is in the range of 1x10-5 to 3x10-5 footcandle. 

e Defined as the equivalent value of luminous flux from a tungsten-
filament lamp operating at 28540 K that would be required to 

cause an increase in screen brightness equal to screen background 

brightness. 

For incident radiation at the wavelength of maximum response 
of the spectral sensitivity characteristic. 

9 Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 28540 K. The light spot has a minimum 

diameter of 1.1". 

h The light source is a tungsten-filament lamp having a lime-glass 
envelope. The lamp is operated at a color temperature of 28540 

K. Luminance uniformity will not vary more than the ratio 

stated over a circular area 32.5 mm in diameter centered on the 

image screen. No distinct line of demarcation between light and 

dark areas is permitted. Alternatively, tubes will conform to 

MI L-E-55493 (EL) Uniformity Specification dated 26 Novem-

ber, 1968. 

o 

o 
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O 
i A two-dimensional resolution pattern, providing constant illumi-

nation in the V direction, and sinusoidal variation of intensity in 

the X direction is projected on the photocathode. Per cent image 

modulation M may then be defined as: 

W — B 
x 100 

W B 

where W = maximum illumination in white line 

B = minimum illumination in black line 

Output image brightness is also a sinusoidal function of the dis-
tance across one direction of the pattern, and the output modu-

lation is equal to or less than the input modulation. The modula-

tion transfer function (MTF) is defined as the ratio of the output 

modulation to input modulation expressed as a function of the 

spatial frequency of the incident illumination pattern. MTF for 
the C33088P1 is measured using Modulation Transfer Function 

Analyzer Model No.K 1 -b, a product of Optics Technology, Inc., 

Belmont, CA, using the specified procedure for that instrument. 

k Paraxial Image Magnification (Cmx) is defined as the ratio of the 

separation of two diametrically opposite image points on the 

screen to the separation of the two corresponding image points 

on the photocathode. The image points on the photocathode are 

separated by a distance of 2 mm and are located equal distances 

from the major axis of the tube. 

n1 Under the same conditions as shown in footnote (k) except the 

test points on the photocathode are separated by 32 mm. 

n The center of an image produced on the screen by focusing a 

test pattern on the optical axis of the photocathode will fall 

within a circle concentric with the optical axis of the screen 

having the specified diameter. 

p The center of the image produced on the screen of the tube as 

specified in footnote (n) will not shift more than the specified 

value during 30 seconds of operation. 

cl A second magnification value (Ems) is obtained as stated in foot-

note (n) except the image points on the photocathode are separ-

ated by a distance of 32 mm. Per-cent distortion is defined by the 

equation 

E mx -Cmx 
Per-cent Distortion =   x 100 

Cmx 
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Operating Considerations 

Magnetic shielding of these tubes may be required to mini-

mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. If 

an iron or steel case is used, care should be taken to insure 

that the case is completely demagnetized. 

Response time for the automatic brightness control to ad-

just to incident illumination is dependent on the level of in-

cident illumination but never exceeds a few seconds. Re-

sponse time as a function of incident illumination is shown 
in Figure I. 

While the gain of the typical 8606 falls rapidly at input il-

lumination levels above 10-3 footcandle and falls to unity 

at approximately 10-2 footcandle, the 4549 can operate 

at input illumination levels up to about 7 footcandles. 

Screen brightness as a function of incident illumination is 

shown in Figure 3. 

The characteristic of Figure 2 shows battery current as a 

function of incident illumination. At normal tube operating 

light levels battery drain is low allowing power conservation. 

DIMENSIONAL OUTLINE DETAILS 

DETAIL •A• 

0401.00s 
DIA. 

177! 005 0.0 

921W-36113 

X 

DETAIL •B• 

FIBER-OPTIC 
SCREEN IMAGE 
SURFACE 

o 

o 

o 
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DIMENSIONAL OUTLINE 

o 

(') 

180* 
220' 

GROUND 
FLANGE 

RETICLE 
PLATE - 

SEE DETAIL 

OC INPUT 
TERMINAL 
SEE 
DE TAILA" 

FIBER -OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

Note: Dimension applies within 1" of tube end. 
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DIMENSIONAL OUTLINE 

BOTTOM VIEW 

ENLARGED VIEW OF 
RETICLE PAT TERN 

45 . 
I 30' 

OUTLINE DIMENSIONS 

Dimen- Inches ram 

sions 
Min. Max. Min. Max. 

A 11.906 12.028 302.512 305.511 
B 11.025 11.115 280.035 282.321 
C 2.372 2.398 60.249 60.909 
D 3.742 Dia. 3.747 Dia. 95.047 Dia. 95.174 Dia. 
E 2.095 Dia. 2.105 Dia. 53.213 Dia. 53.467 Dia. 
F .237 .243 6.020 6.172 
G .082 .092 2.082 2.336 
J .093 .113 2.362 2.870 
K 3.737 Dia. 3.747 Dia. 94.92 Dia. 95.10 Dia. 
M 2.950 Dia. 3.050 Did. 74.930 Dia. 77.470 Dia. 
N .620 Dia. .630 Dia. 15.748 Dia. 16.002 Dia. 
0 .120 Dia. .123 Dia. 3.048 Dia. 3.124 Dia. 
P .208 .218 5.283 5.537 
Q .370 .380 9.398 9.652 
R 2.51 Dia. 2.55 Dia. 63.75 Dia. 64.77 Dia. 
S 2.781 Dia. 2.791 Dia. 70.637 Dia. 70.891 Dia. 
T 2.979 Dia. 2.994 Dia. 75.666 Dia. 76.047 Dia. 
U 3.083 Dia. 3.098 Dia. 78.308 Dia. 78.689 Dia. 
V 3.245 Dia. 3.260 D la . 82.423 Dia. 82.804 Dia. 
W 3.297 Dia. 3.312 Dia. 83.743 Dia. 84.124 Dia. 
X 3.500 Dia. 3.520 Dia. 88.900 Dia. 89.408 Dia. 
Y 3.54 Dia. 3.58 Dia. 89.91 Dia. 90.93 Dia. 
Z .183 .193 4.649 4.902 
AA 1.47 Din. - 37.5 Dia. - 

BB 1.65 Dia. - 42 Dia. - 

The dimensions in mil imeters are derived from the basic inch dimen 

sions (1 inch =25.4 mm) 
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RESPONSE TIME FOR SCREEN LUMINANCE (BRIGHT-

NESS) TO ADJUST TO INCIDENT ILLUMINATION 
PI
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RESPONSE TIME IS THE TIME FOR SCREEN LUMINANCE TO DECREASE TO A 
MINIMUM VALUE AND TO RETURN OR EXCEED INITIAL SCREEN BRIGHT 
NESS WHEN PHOTOCATHODE ILLUMINATION IS NCREASED FROM 5 10-4 
FOOTCANDLE TO THE ILLUMINATION LEVELS SHOWN ON THE ABSCISSA 

I 
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I 
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10-2 2 4 6 I 10-1 2 4 6 

INCIDENT ILLUMINATION ON FACEPLATE FOOTCANDLES 
92Ls 3660 

Figure 1 

BATTERY CURRENT AS A FUNCTION OF INCIDENT 

ILLUMINATION 

0 

SO 

44 

10-42 4 66, 32 4 it it 2 4 6 14_12 4 6 a 2 6 8, 

INCIDENT ILLUMINATION ON FACEPLATE - FOOTCANDLES 

Figure 2 11M-SSoM 
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RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE FROM 
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TYPICAL MODULATION TRANSFER FUNCTION VS. 

FREQUENCY 

2 4 6 8 2 
10 

4 

SPATIAL FREQUENCY— LINE PAIRS/MILLIMETER 

Figure 4 9201 - 5101 
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CHARACTERISTICS 
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4552 
Photomultiplier Tube 

1-1/8" Diameter, Side-On Type 

Haying Bialkali Photocathode 

, 

GENERAL DATA 

Spectral Response   See Figure 2 

Wavelength of Maximum Response   400 ± 50 nm 

Cathode, Opaque  Potassium-Cesium-Antimony I B ial kal 

Minimum projected length° 094 in (2.4 cm) 

Minimum projected widthe 031 in (0.8 cm) 

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

Index of refraction at 436 nanometers 1  523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.10 in (7.8 cm) 

Seated Length  2.55 in (6.48 cm) 

Maximum Diameter   1.18 in I 3 cm) 

Bulb   T9 

Base   12-Pin Duodecar 

Socket  Cinch-Jonesc No.12CS-M, or equivalent 

Magnetic Shield   See footnote d 

Operating Position   Any 

Weight (Approx.) 1 oz 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   1250 RUM. V 

Between anode and dynode No.9   260 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Currentf  0.5 max.mA 

Ambient Temperature Range9  —80 to +85 °C 

EnCEM Electronic Components 
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Characteristics Range Values for Equipment Design: 

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

No.9 and anode, and at a temperature of 220 C. 

With E 1000 volts (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radianth at n 
400 nanometers — 8.4x104 — NW 

Luminous) 
(28700 K)   10 100 1500 A/Im 

Cathode Sensitivity: 

Radiantk at 400 
nanometers   — 0.054 — AM n 

Luminousm 
(2870e K) 35x10 5 6.5x10-5 — A/Im 

Quantum Efficiency at 
400 nanometers. . . . — 17 — % 

Current Amplification. — 1.5x106 — 

Anode Dark Currentn 
at 20 A/Im   — 8x10-10 1x10-8 A 

Equivalent Anode Dark — { 4x10-11 5x10-10 im  

Current Input' ... . _ 4.8x10-14P 6x10-13P W 

Equivalent Noise {— 1.5x10-12 - . Im 

Input R   — 1.8x10-15r — W 

Anode-Pulse Rise Times 
at 1250 V   — 1.6x10-9 — 

Electron Transit Timet 
at 1250 V   — 1.6x10-8 — 

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

b made by Corning Glass Works Corning, NY 14830. 

C Made by Cinch-Jones Distributor Division, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 

d Magnetic shielding material in the form of foil or tape as avail-

able from the Magnetic Shield Division, Perfection Mica Com-

pany, 1322 N. Elston Avenue, Chicago, IL 60622, or equivalent. 
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Averaged over any interval of 30 seconds maximum. 

g Tube operation at 220 C or below is recommended. 

h This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 837 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 28700 K and a light input of 10 micro-
r lumens is used. 

o 

o 

k This value is calculated from the typical cathode luminous sen-
sitivity rating using a conversion factor of 837 lumens per watt. 

m Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28700 K. The value of light flux is 0.01 

lumen and 100 volts are applied between cathode and all other 
electrodes connected as anode. 

o At a tube temperature of 220 C. With supply voltage adjusted to 
give a luminous sensitivity of 20 amperes per lumen. Dark current 

caused by thermionic emission may be reduced by use of a re-
frigerant. 

P At 400 nanometers. These values are calculated from the EADCI 

values in lumens using a conversion factor of 837 lumens per watt. 

tl Under the following conditions: Bandwidth 1 Hz, tungsten-light 

source at a color temperature of 28700 K interrupted at a low 
audio frequency to produce incident radiation pulses alternating 

between zero and the value stated. The "on" period of the pulse 
is equal to the "off" period. 

r At 400 nanometers. This value is calculated from the ENI value 

in lumens using a conversion factor of 837 lumens per watt. 

Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a 
function of transit time variation and is measured under condi-

tions with the incident light fully illuminating the photocathode. 

The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the 

tube and the time at which the output pulse at the anode ter-

minal reaches peak amplitude. The transit time is measured 

under conditions with the incident light fully illuminating the 
photocathode. 

Electronic 
Components 

DATA 2 
7-71 



4552 

Operating Considerations 

Operating Stability 
The operating stability of the 4552 is dependent on the 
magnitude of the anode current. The use of an average 

anode current well below the maximum rated value of 0.5 

milliampere is recommended when stability of operation is 

important. When maximum stability is required, operation 

at an average anode current of 1 microampere is suggested. 

Ambilnt Atmosphere 
Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 
the tube envelope and may lead to eventual tube destruction. 

Tube Orientation 

The sensitivity of the photocathode surface varies with re-

spect to the position of the light spot on the surface. 

Figure 3a shows the variation in sensitivity of the surface 

as the position of a 1-mm diameter light spot is moved from 

one end of the photocathode to the other. Similarly, the 

curve in Figure 3b shows how the sensitivity of the photo-

cathode surface varies across its projected width in the plane 

of the grill. From these curves, the equipment designer can 

readily determine the optimum position of any light spot on 

the photocathode surface to give the highest sensitivity. 

When an application involves use of light flux which covers 

essentially the entire cathode area, consideration should be 

given to the effect on luminous sensitivity caused by angu-
lar position of the cathode with respect to the direction of 

incident light. This effect is shown in Figure 4. As the tube 

is rotated from the position of maximum sensitivity (ap-
proximately + 130 as shown in Figure 4), the internal struc-

ture prevents portions of a large beam of light from striking 
the cathode. With a light spot covering only a small portion 

of the cathode area, relatively minor cutoff of light occurs 
making the directional effect on luminous sensitivity very 

small. 

C, 

( 
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Shielding 

Electrostatic and/or magnetic shielding of the 4552 may be 
necessary. 

An external electrostatic shield, in contact with the sides of 

the glass envelope and connected to a negative dc potential 

essentially the same as that of the photocathode, should be 

employed in those applications where it is desired to reduce 

the equivalent noise input of the 4552 to a minimum. 

It is to be noted that the use of an external magnetic and/or 

electrostatic shield at high negative potential presents a 

safety hazard unless the shield is connected through a high 

impedance in the order of 10 megohms to the negative-

potential source. If the shield is not so connected, extreme 

care should he observed in providing adequate safeguards to 

prevent personnel from coming in contact with the high po-

tential of the shield. 

Magnetic shielding of the 4552 is necessary if it is operated in 

the presence of strong magnetic fields. The curve in 

Figure 8 shows the effect on anode current of variation in 

magnetk field strength under the conditions indicated. With 

increase in supply voltage between anode and cathode, the 

effect of a given magnetic field will cause less decrease in 
anode current. 

Adequate light shielding should be provided to prevent ex-

traneous light from reaching any part of the 4552. 

Dynode Modulation 

Current amplification may also be controlled or the output 

signal may be modulated by adjustment of the voltage ap-

plied to a single or to two consecutive central dynodes with 

the voltages on the other stages held eulistant. The curve 

in Figure 5a shows the effect on output current as the volt-

age applied to dynode No.6 is varied. Similar results may be 

obtained by adjusting the voltage on dynodes No.2 and No. 

4. Somewhat less control is obtained by adjusting the volt-

age on dynodes No.3, No.5, or No.7. 
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The curve in Figure 5b shows the effect on output current 

as dynodes No.5 and No.6 are modulated simultaneously 

but with a constant 100 volt difference maintained between 

these dynodes during modulation. Similar results may be 

obtained by simultaneous modulation of dynode No.3 and 

No.4 and dynode No.7 and No.8. 

Dark Current 

The use of a refrigerant, such as dry ice, to cool the 4552 

is recommended in those applications where maximum 

current amplification with minimum dark current is re-

quired. 

Typical ENI as a function of tube temperature is shown in 

Figure 6. 

Typical anode dark current and EADCI as a function of 

luminous sensitivity at a temperature of + 220 C is shown 

in Figure 7. 

The resistor values of the voltage divider should be adequate 

to prevent variation of dynode potentials by signal current. 

To assure a high degree of linearity, the values of the 

resistors making up the voltage-divider network should be 

such that the current through the network, for the selected 
operating supply voltage, is at least 10 times greater than 

the maximum average anode current required. Resistor 

values greater than 10 megohms should not be employed 

between adjacent tube elements. Location of the voltage 
divider arrangement should be such that the power dissi-

pated in the resistor string does not increase the tempera-

ture of the tube. 

A typical voltage divider arrangement for use with the 4552 

is shown in Figure 1. The choice of resistance values for 
the voltage divider string is usually a compromise. If low 

values of resistance per stage are utilized, the power drawn 
from the supply and the required wattage rating of the re-

sistors increase. Phototube noise may also increase, due to 
heating, if the divider is mounted near the tube. The use of 
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high values of resistance per stage may cause deviation from 

linearity if the voltage-divider current is not maintained at a 

value of at least 10 times that of the maximum average 

anode current and may limit anode current response to pul-
sed light. 

When the ratio of peak anode current to average anode cur-

rent is high, non-inductive capacitors should be employed 

across the latter stages of the tube. The values of thesecapa-

citors should be chosen so that sufficient charge is available 

to prevent a change of more than a few per cent in inter-

stage voltages throughout the pulse duration. 

Leads to all capacitors should be as short as possible to 
minimize inductance effects. The capacitor values will de-

pend upon the shape and the amplitude of anode-current 

pulse, and the time duration of the pulse, or train of pulses. 

When the output pulse is assumed to be rectangular in shape, 

the following formula applies: 
i-t 

C = 100 — 
V 

where C is in farads 

i is the amplitude of anode current in amperes 

V is the voltage across the capacitor in volts 

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to-final dynode capacitor. 

The factor 100 is used to limit the voltage change across the 

capacitor to 1% maximum during a pulse. Capacitor values 

for preceding stages should take into account the smaller 

values of dynode currents in these stages. Conservatively, a 

factor of approximately 2 per stage is used. Capacitors are 

not required across those dynode stages where the dynode 

current is less than 1/10 of the current through the voltage-

divider network. 

For other shaped pulses or for a train of pulses, the total 

charge q should be substituted for (i -t) and the following 
formula applies: 

c= loo 11--
v 

MI/A Electronic e .. 

Components n e C,. 

DATA 4 
7-71 



The high voltages at which these tubes are operated are 

very dangerous. Care should be taken in the design of appa-

ratus to prevent the operator from coming in contact with 

these high voltages. Precautions should include the enclosure 

of high-potential terminals and the use of interlock switches 

to break the primary circuit of the high-voltage power sup-

ply when access to the apparatus is required. 

In the use of the 4552 as with other tubes requiring high 

voltages, it should always be remembered that these high 

voltages may appear at points in the circuit which are nor-

rramy at iow potential because of defective circuit parts or 

incorrect circuit connections. Therefore, before any part of 

the circuit is touched, the power-supply switch should be 

turned off and both terminals of any capacitors grounded. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

92CS-11382R 2 

Figure 1 

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

Note 1— Adjustable between approximately 500 and 1250 volts. 

Note 2— Capacitors C1 through C3 should be connected at tube 
socket for optimum high-frequency performance. 
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DIRECTION OF INCIDENT 

RADIATION 

4552 

BASING DIAGRAM, (Bottom View) 

Note: The tube should be rotated about its major axis to provide 

maximum anode current. 

Pin 1— Dynode No.1 

Pin 2— Dynode No.2 

Pin 3— Dynode No.3 

Pin 4— Dynode No.4 

Pin 5— Dynode No.5 

Pin 6— Dynode No.6 

Pin 7— Dynode No.7 
Pin 8— Dynode No.8 

Pin 9— Dynode No.9 

Pin 10— Anode 

Pin 11— No Internal Coniiection• 
Pin 12— Photocathode 

• The socket terminal for Pin 11 may be used as a tie point for the 

voltage-divider resistor from dynode No.9 to the positive dc sup-

ply voltage and the load resistor from the anode to the positive 
dc supply voltage. 

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE 
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DIMENSIONAL 
OUTLINE 
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.00ce"Ur t 22t; set aor max. 
f 

err 

ocr rr.r 
MAX. 

Err 

EXHAUST TUX 
.800 MAX. DIA. 

.oe- mud. 
oar st&x.41_ 

c25" MAX. FLAT 
S— NOT 8ROUGHT 

TO A SHARP POSIT 

Pm 
en> oaf 

Om. 

ztr MAOIST-TM 
FILLET 

27.7. .sze MAX. DM 

OuoMsear-S1-P In Cont our 

_D.'s,' PA. 
Pill 

Base-pin positions are held to tolerances such that entire length of 
pins will, without undue force, pass into and disengage from flat-

plate gauge having a thickness of 0.250" and thirteen holes with 

diameters of 0.0520" + 0.0005" so located on a 0.7500" + 0.0005" 
diameter circle that the distance along the chord between any two 
adjacent hole centers is 0.1795" + 0.0005". Gauge is also provided _ 

with a hole 0.375" + 0.005" — 0.000" diameter concentric with 

the pin circle. 

IMEM Electronic Components 
DATA 5 



4552 

uicem Electronic Components 
DATA 6 

7-71 



TYPICAL VARIATION OF PHOTOCATHODE SENSI I IVI I Y 

ALONG TUBE LENGTH 

SPOT SIZE 1 WA () IA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 
Figure 3e 

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

SPOT S ZE :1 MM DIA. APPROX. 
GRILL TOWARD OBSERVER , BASE DOWN . 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL . 

VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR -
ITIES HAVE BEEN 
IGNORED. 
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Figure 3b 

12 

92CS-716711! 

Electronic 
Components 

DATA 6 



4552 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS 

ROTATED WITH RESPECT TO FIXED LIGHT BEAM 

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

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

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

ROTAI ONAL POSITION TOP VIEW) CLOCKWISE • (-) 
ROTAT ONAL POSITION (TOP VIEW) COUNTERCLOCKWISE • (+1 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 

FUNCTION OF DYNODE-NO. 6 VOLTS 

ANODE 
VOLTS 

SUPPLY 
PER STAGE 

VOLTS 
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(E).1000 
FOR DYNODE-No.6 STAGE •100 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 

FUNCTION OF SIMULTANEOUS MODULATION OF 

DYNODES NO. 5 AND NO. 6 

ANODE - TO - DYNODE No. 9 VOLTS • 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES 

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

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

0 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E BETWEEN 
CATHODE ANO DYNODE Not. 1/100F E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/10 OF E BETWEEN DYNODE No.9 ANO ANODE 
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ENI CHARACTERISTIC AS A FUNCTION OF TUBE 

TEMPERATURE 

100 VOLTS PER STAGE 
BANDWIDTH 1 11: 
LIGHT SOURCE TUNGSTEN. AT 29709 IC INTERRUPTED AT 90 H: TO PRODUCE 
PULSES ALTERNATING BETWEEN ZERO AND FLUX VALUE SHOWN FOR ANY 
GIVEN TUBE TEMPERATURE. ON PERIOD OF PULSE EQUAL TO "OFF" 
PERIOD. RMS SIGNAL CURRENT • RMS NOISE CURRENT 

EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS • -1000 
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TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

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

LIGHT SOURCE IS A TUNGSTEN•Fl LAMENT LAMP OPERATED Al A COLOR TEM. 
PERATURE OF 2870° K. TUBE TEMPERATURE • 22° C• 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

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

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

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

BEFORE FLUX D RECTION IS CHANGED. 

60 -40 -20 0 20 

MAGNET C FIELD INTENSITY (H)— OERSTEDS 

Figure 8 

92LS-3001 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

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

PHOTOCATHODE IS FULLY ILLUMINATED 

10 -76 

6 

• • 

a 
Z 2 
8 
la 
u) 101, 
I 

Iri 6 
a 
Ç 4 

2 

10-9 

TRANSIT T 
r , 

ME 

TIME .. , Rt......„„riSE 
•••.--..  

1 I. 
500 e 7 5 1 000 I 2 3 1500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 9213-3010 

Electronic 
Comments 

DATA 9-



4555 
Photomultiplier Tube 

1-1/8" Diameter, Side-On Type Having Bialkali Photocathode 

Spectral Response  See accompanying Typical Photocathode 

Spectral Response Characteristics 

Wavelength of Maximum Response   400 + 50 nm 

Cathode, Opaque  Potassium-Cesium-Antimony (Bialkali) 

Window   Corning No.0080, or equivalent 

Dynodes: 

Substrate   Nickel 

Secondary-emitting surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct lnterelectrode Capacitances: 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.9 pF 

Socket   Cinch-Jones No.12CS-M, or equivalent 

Magnetic Shield   See footnote a 

Maximum Ratings, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.9   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Current (30 seconds max. 
averaging time)   0.5 max. mA 

Ambient-Temperature Range  —80 to +85 0C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage (E) across a voltage divider 
providing 1/10 of E between cathode and dynode No.1; 1/10 of E 

for each succeeding dynode stage; and 1/10 of E between dynode 

No.9 and anode, and at a temperature of 220 C. 

With E = 1000 volts (Except as noted). 

Min. Typ. Max. 
Anode Sensi,vity: 

Radiant, at 
400 nanometers   1.7x105 — A/W 

Voltage required to pro-
vide an anode current of 
100 pAb   250 500 V 

OUCEDO Electronic Components 
DATA 1 
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Cathode Sensitivity: 

Radiant, at 
400 nanometers . . . . — 0.054 — AM 

With blue light sourcec 
(28700 K + UG-5 and 
8G-12) (See Figure 2) . . 3.0x10-6 4.5x10-6 — Aiincident 

Quantum Efficiency at 
400 nanometers   

Current Amplification .   

Anode Dark Current, at 
800 V   

17 

3x106 

Im 

8x10-10 1x10-8 A 

a Magnetic shielding material in the form of foil or tape as available 

from the Magnetic Shield Division, Perfection Mica Company, 

1322 N. Elston Avenue, Chicago, IL, 60622, or equivalent. 

Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter combination (Jena UG-5 and 

Jena BG-12, manufactured by Jenaer Glaswerk, Schott & Gen, 

Mainz, West Germany) from a tungsten-filament lamp operated 

at a color temperature of 28700 K. This filter combination is 

interposed between a 0.172" x 0.700" aperture and the tube 
entrance window. The light input incident on the filter combina-

tion is 1 x 10-2 lumen. The tube is rotated about its major axis 

to obtain maximum output current. 

C Under the same conditions as footnote (b) except 60 volts are 

applied between cathode arid all other electrodes connected es 

anode. 

When the ratio of peak anode current to average anode cur-
rent is high, non-inductive capacitors should be employed 
across the latter stages of the tube. The values of these 

capacitors should be chosen so that sufficient charge is 
available to prevent a change of more than a few per cent in 

interstage voltages throughout the pulse duration. The capa-
citor values across the dynode stages will depend upon the 
shape and the amplitude of the anode current pulse, and the 

time duration of the pulse, or train of pulses. When the out-
put pulse is assumed to be rectangular in shape, the follow-

ing formula applies: i.t 

C = 100 — 
V 

Men Electronic Components 

DATA 1 



4555 
where C is in farads 

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

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to-final dynode capacitor. 
The factor 100 is used to limit the voltage change across the 
capacitor to 1% maximum during a pulse. Capacitor values 
for preceding stages should take into account the smaller 
values of dynode currents in these stages. Conservatively, a 

factor of approximately 2 per stage is used. Capacitors are 

not required across those dynode stages where the dynode 
current is less than 1/10 of the current through the voltage-

divider network. 

For other shaped pulses or for a train of pulses, the total 
charge q should be substituted for (i -t) and the following 
formula applies: 

cl 
C = 100--

V 
where q = f i(t) dt coulombs 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

+ 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 
- 

RL 

PHOTO-
MULTIPLIER 

92CS-I1382R2 

R1 through R1ci — 5000 to 1,000,000 ohms 

Note: To assure a high degree of linearity, the values of the resistors 

MEDEI Electronic Components 
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4555 
making up the voltage-divider network should be such that the cur-

rent through the network, for the selected operating supply voltage, 

is at least 10 times greater than the maximum average anode current 

required. 

Note: Capacitors C1 through C3 should be connected at the tube 

socket for optimum high-frequency performance. Leads to all capa-

citors should be as short as possible to minimize inductance effects. 

TYPICAL P16 SPECTRAL DISTRIBUTION CHARACTERISTIC 

AND THE SPECTRAL CHARACTERISTIC OF LIGHT FROM A 
28700 K SOURCE AFTER PASSING THROUGH INDICATED 

FILTERS. 

CURVE A: SPECTRAL-ENERGY EMISSION CHARACTERISTIC OF PHOSPHOR rte.. 
CURVE B: SPECTRAL CHARACTERISTIC OF LIGHT FROM A 21170°K SOURCE 

AFTER PASSING THROUGH A BLUE FILTER (COMBINATION OF SCHOTT 
(Jen44.16G-12 AND UG-5 FILTERS.)•• 

lat.1.11111.111111111111Mtill=112181 
"   

WAVELENGTH — MANOMETERS 
MEETS 

• JEDEC Publication 16A, Januaiy 1966. 

•• Curve B is the product of the transmission characteristics of a 

combination of a BG-12 filter (1 mm thick) and a UG-5 filter 
(1mm thick) and the emission characteristics of a 28700 K 
tungsten-filament lamp. The filters are not in optical contact. 

The transmission characteristics of the filter combination include 
reflection losses at the air-glass interfaces. Some transmission oc-

curs above 700 nanometers but is not indicated because it is 
beyond the spectral sensitivity range of the 4555. Information 
is obtained from "Color Glass Filters", Jenaer Glaswerk, Schott 
& Gen, 200 Park Avenue, NY 10017. 

) 
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0 

o 

o 

DIMENSIONAL 
OUTLINE 

3.10 
MAX 1.40 

+.01 
-.12 

12 - PIN 
DUODECAR 
BASE 

DETAIL OF BASE 
(Bottom View) 

921.1-111.44 

770 

err 

DIMENSIONS 
IN 

INCHES 

VAX. D1A. A  • , -.--.040' 2 .0011. 
.. 12 PIId 

27.7T -- 271*  
EXHAUST -TUBE 

EXHAUST TUBE • ---" 7. , 1 
2oo" MAX. ote .,....,,--

's ..,..„....,,. .320• MAX. DIA 

St.?' ' ZIPT 

'''' US' 

CIA. 

Ouetleear-Mee-Pin Contour 

040' DOA. 
Ale IAN. PIN 

.031r MAX.X 
‘.../ .02r MAX PLAT 

I.- NOT 'NOUGHT 
TO A SHARP POINT 

Base-pin positions are held to tolerances such that entire length of 
pins will, without undue force, pass into and disengage from flat-

plate gauge having a thickness of 0.250" and thirteen holes with 

diameters of 0.0520" + 0.0005" so located on a 0.7500" + 0.0005" 

diameter circle that the distance along the chord between any two 

adjacent hole centers is 0.1795" + 0.0005". Gauge is also provided 
with a hole 0.375" + 0.005" — 0.000" diameter concentric with 

the pin circle. 

MIDO Electronic Components 
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TERMINAL DIAGRAM (Bottom View) 

NC 

DIRECTION OF INCIDENT 
RADIATION 

Pin 1— Dynode No.1 

Pin 2— Dynode No.2 

Pin 3— Dynode No.3 

Pin 4— Dynode No.4 

Pin 5— Dynode No.5 

Pin 6— Dynode No.6 

Pin 7— Dynode No.7 

Pin 8— Dynode No.8 

Pin 9— Dynode No.9 

Pin 10— Anode 
Pin 11— No Internal Connection' 

Pin 12— Photocathode 

Note: The tube should be rotated about its major axis to provide 

maximum anode current. 

• The socket terminal for Pin 11 may be used as a tie point for the 

voltage-divider resistor from dynode No.9 to the positive dc sup-

ply voltage and the load resistor from the anode to the positive 

dc supply voltage. 

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE 

DY9 

ANODE 

.270 

SHIELD -

BULB 

.402 

DIRECTION OF 
INCIDENT 
RADIATION 

PHOTO-
CATHODE 

—REGION OF 
BEST COLLECTION 

190 -.250 

92CS -13674R3 
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TYPICAL VARIATION OF PHOTOCATHODE SENSIVITY 

ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT S ZE PAM DIA. APPROX. 
GRILL TOWARD OBSERVER BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
ITIES HAVE BEEN 
IGNORED. 
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TYPICAL VARIATION OF PHOTOCATHODE SENSIVITY 
ALONG TUBE LENGTH 

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

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

CHARACTERISTICS 
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TYPICAL CURRENT AMPLIFICATION CHARACTERISTIC 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E BETWEEN 
CATHODE AND DYNODE No.1, 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/10 OF E BETWEEN DYNODE No.9 AND ANODE 
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TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED 

WITH RESPECT TO FIXED LIGHT BEAM 

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

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

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR FtOTATIO11, 
ABOUT MAJOR TUBE AXIS. 

ROTATIONAL POSITION (TOP VIEW) CLOCKWISE • (-) 
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE • (+) 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

SUPPLY 
E BETWEEN 
SUCCEEDING 
No 

PHOTOCATHODE 
UNIFORM 
POSITIVE 

TOWARD 
TUBE 

BEFORE 

VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
CATHODE AND DYNODE No I , I/10 CF E FOR 
DYNODE STAGE, AND 1/10 OF E BETWEEN 

9 AND ANODE 
IS FULLY ILLUMINATED. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF 
VALUES OF MAGNETIC FLUX ARE FOR LINES OF 
TUBE BASE. 

IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 
FLUX DIRECTION IS CHANGED. 
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4589 
Vidicon 

Variant of Type 8507A Having a Fiber-Optic Faceplate 

ELECTRICAL 

Heater Voltage 63 ± 10% V 

Heater Current at 6.3 Volts, ac or dc   0.6 nominal A 

I 1 Focusing Method   Magnetic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

OPTICAL 

Faceplate (Image Surface) Material   Dark-Clad Fiber-Optics 

Flatness   Within 0.5 On 

Pitch (Center-to-center spacing)   5.5 ± 1.0 grn 

Maximum tilt   2 minutes of arc 

Spectral Response   RCA Type II, See accompanying 

Typical Spectral Sensitivity Characteristics 

Photoconductor   Antimony Trisulfide 

PHOTOCONDUCTIVE LAYER 

Maximum useful diagonal of image 0  625 in (16 mm) 

Orientation of quality rectangle — Proper orientation is obtained 
when the horizontal scan is essentially parallel to the plane passing 
through the tube axis and short index pin. 

MECHANICAL 

Overall Length   6.250 ± 0.125 in (15835 ± 3.19 mm) 

Greatest Diameter   1.210 ± 0.010 in (30.73 ± 0.25 mm) 

Bulb Diameter   1.025 ± 0.003 in (26.04 ± 0.08 mm) 
Base   Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Socket   Cinchb No.8VT (133-98-11-015), or equivalent 
Deflecting Yoke — Focusing Coil 
Alignment Coil — Assembly   Cleveland Electronicsb.d 

No VYFA-355-2, or equivalent 
Operating Position   Any 

Weight (Approx.)   2 oz 

MAXIMUM AND MINIMUM RATINGS Absolute-Maximum Values 

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

Min. Max. 

Grid-No.4 Voltagei   1000 V 

CMCEM Electronic Components 
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4589 
Grid-No.4 and Grid-No.3 
Voltage Difference   600 V 

Grid-No.3 Voltagef   1000 V 

Grid-No.2 Voltage   350 V 

Grid-No.2 Power Dissipation   - 1 W 

Grid-No .1 Voltage   -150 0 V 

Heater-Cathode Voltage   -125 10 V 

Target Voltage   - 100 V 

Dark Current   0.25 ¡LA 
Peak Target Currentg   0.75 MA 

Faceplate: 5000 I m/ft2 

I I I uminationh   
— 50000 lux 

Temperature: 

Operating and storage   71 0C 

TYPICAL OPERATION 

With tube operated in a Cleveland 
Electronics Assembly Type VYFA-355-2, 
scanned area of 1/2" x 3/8" (12.7 mm 
X 9.5 mm), faceplate temperature of 30 
to 350 C. and standard CCIR "M", or EIA, 
TV scanning rate (525 lines, interlaced 2:1, 
frame time 1/30 second) 

Low-Voltage High-Voltage 
Mode Mode 

o 

o 

o 

Grid-No 4 (Decelerator) 
Voltage f   Soo 900 V 

Grid-No.3f (Beam-Focus 
Electrode) Voltage  300 540 V 

Grid-No.2 (Accelerator) 
Voltage   300 300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid-No 1 75 75 V 

When applied to cathode 20 20 V 

Field Strength at Center of 
Focusing Cold  40 ± 4 58 ± 4 G ( D 

Peak-to-Peak Deflecting-
Coil Current: 

Horizontal   350 480 mA 

Vertical   20 28 mA 

Field Strength of Adjustable 0 
Alignment Coilk   0 to 4 G 0 to 4 

IniCE,DU Electronic Components 
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4589 
TYPICAL PERFORMANCE DATA 

Under the conditions shown under 
Typical Operation 

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

Average "Gamma of Transfer 
Characteristic for a Signal-
Output Current Between 
20 nA and 200 nA   0.65 0.65 

Lag — Per Cent of Initial Value 
of Signal-Output Current 1/20 
Second After Illumination is 
Removed ̂    20 20 

Limiting Resolution: 

At center of picture   1000 1100 TV Lines 

At corner of picture   600 700 TV Lines 

Amplitude Response to a 
400 TV Line Square-Wave 
Test Pattern at Center of 
PictureP   45 55 

High-Sensitivity Operation 

Conditions 

Faceplate Illumination 
(Highlight)   0.1 Im/ft2 ( fc) 

Dark Currentq   0.10 pA 

Performance 

Target Voltager.s   30 to 60 V 

Typical Signal-Output Current:t 

For collimated lightu   0.08 PA 

Average-Sensitivity Operation 

Conditions 

Faceplate Illumination (Highlight) 1.0 

Dark Currentq   0.02 

Performance 

Target Voltager.$   20 to 40 

Typical Signal-Output Current:1 

For collimated lightu   0.16 

For diffused lightu   0.11 PA 

Im/ft2 (fc) 

PA 

[ECM Electronic DATA 2 
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4589 
3 This capacitance, which effectively is the output impedance of the 

4589, is increased when the tube is mounted in the deflecting-yoke and 

focusing-coil assembly. The resistive component of the output imped-

ance is in the order of 100 megohms. 

• Made by Cinch Manufacturing Company, 1501 Morse Avenue, Elk 

Grove,Village, IL 60007. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, Twinsburg, 

Ohio 44087. 

d These components ere chosen to provide tube operation with minimum 

beam-lending error when mounted in the recommended position along 

the tube axis. 

Grid-No.4 voltage must always be greater than grid-No.3 voltage. The 

maximum voltage difference between these electrodes, however, should 

not exceed 600 volts. When the 4589 is positioned within the magnetic 

assembly, the recommended ratio of grid•No.3 to grid-No .4 voltage is 

6/10 to 5/10; best geometry being provided when the ratio Is 6/10, and 

most uniform signal output when the ratio IS 5/10. The operator should 

select the ratio within this range which provides the desired perfor-

mance. 

O Video amplifiers must be designed properly to handle target currents of 

this magnitude to avoid amplifier overload or picture distortion. 

h For conditions where "white light" is uniformly diffused over entire 

tube face. 

1 The polarity of the focusing coil should be such that a north-seeking 

pole is attracted to the image end of the focusing coil, with the indi-

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

• The alignment coil should be located on the tube so that its center is at 

a distance of 3-11/16 inches from the face of the tube, and be positioned 

so that its axis is coincident with the axis of the tube, the deflecting 

yoke, and the focusing coil. 

en With no blanking voltage on grid No.1. 

▪ For an initial signal-output current of 300 nanoamperes and a dark cur-

rent of 20 nanoamperes. Lag will increase with a decrease in initial sig-

nal current and/or an increase in dark current. 

P Amplitude response is the signal amplitude from a given TV line nurnber 

(fine picture detail) expressed as a per cent of the signal amplitude from 

a very-low-frequency (large-area) picture element. In practice, the large-

detail reference is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the number of 

equal-width black and white lines that will fit into the physical height 

of the image focused on the camera-tube faceplate. 

• The deflecting circuits must provide extremely linear scanning for good 

black-level reproduction. Dark-current signal is proportional to the scan-

ning velocity. Any change in scanning velocity produces a black-level 

error in direct proportion to the change in scanning velocity. 

[TIM Electronic Components 
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4589 

o 

o 

I 1 

u 

The target voltage for each 4589 must be adjusted to that value which 
gives the desired operating dark current. 

Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

Fiber-optic faceplates have the following transmission values: 

Min. Typical 
To collimated light 68% 80% 
To diffused light• 50% 55% 

'Representative of light output from a phosphor screen fiber-optically 
coupled. 

SPURIOUS SIGNAL TEST 

LU 
114.1-1044 

Figure 1 

ZONE 

ZONE 2 

This test is performed using a uniformly diffused white test pat-

tern that is separated into two zones as shown in Figure 1. To be 

counted as a spot, the spurious signal amplitude must be greater 
than 10% of a peak white signal of 300 nanoamperes under either 

highlight or capped conditions, and lines or streaks must be greater 

than 5%. Lines or streaks having an area not exceeding that of a 6-

TV line round spot are counted as spots and are subject to the 

spot criteria shown below. Grainy or mottled background having 

a spurious signal amplitude greater than 3% of the peak white 
signal (300 nA) and block lines and multifiber shading signal am-

plitudes greater than 5% constitute reject items. 

Electronic DATA 3 
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4589 
TABLE 1 

For scanned area of 1/2" x 3/8" 112.7 mm x 9.5 mm) 

Equivalent Number 

of Raster Lines 

Zone 1 

Allowed Spots 

Zone 2 

Allowed Spots 

over 6 0 0 

6 but not including 4 0 2 

4 but not including 2 6 6 

2 but not including 1 25 25 

1 or lees . 

Minimum separation between any 2 spots greater than 1 raster line 

is limited to 16 raster lines. 

"Spots of this size are allowed unless concentration causes a smudg-

ed appearance. 

Fiber-Optic Distortion Errors are normally negligible. In exceptional 

cases, a typical distortion of 2 TV lines may occur. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT— 

ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error. 

3 
16 

FOCUSING COIL 
SEE NOTE 

4-- ALIGNMENT 
COIL 

L.&  

2 1  2 4 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-t2242R1 

Note: Cross-hatching indicates wound portion of focusing coil. 

DUCEDU Electronic Components 
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4589 
TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 

,‘ Pin 2: Grid No.1 
Pin 3: Grid No.4 

Pin 4: Internal 
Connection - 
Do Not Use 

Pin 5: Grid No.2 

, Pin 6: Grid No.3 

Pin 7: Cathode 

Pin 8: Heater 

Flange : Target 

Short Index 
Pin - Internal 
Connection - 

Make No Connection 

DIRECTION OF LIGHT 
INTO FACE END OF TUBE 

DIMENSIONAL OUTLINE - Dimensions In Inches (mm) 

.050(1.27) 

Tr if-

.125 J 
(4.451 

6.250±125 
(158.75 ± 3.19) 

MOM Electronic Components 

1.1252.010 I• 210 ± 0/0 CIA. • DIA. 
(28.58 2.25) (30.732.23) 

FACEPLATE (NOTE) 

TARGET FLANGE 

1.025 • 003 
(26.04-I..' .08)014 

Note: Flatness of fiber-optic faceplate 

is less than 0.5 um, corresponding to 

approximately 1 fringe of sodium "D" 

light. Maximum faceplate tilt is 2 minutes 

of arc. 

BASE 
JEDEC No. E8-II 

921.5-3549 
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4802 
Photomultiplier Tube 

f 

3/4"-Diameter, 12-Stage Type Haying S-11 Spectral 
Response and Copper-Beryllium Dynodes 

• Typical Current Amplification: 4 x 106 

• Typical Quantum Efficiency: 17% at 440 nm 

• Tube Size: 0.78" Max. Diameter, 3.8" Max  Length 

• Flat Faceplate for Mounting Scintillators 

General Data 

Spectral Response   See Figure 1 

Wavelength of Maximum Response   440 ± 50 nm 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area   0.2 in 2 (1.26 cm2) 

Minimum diameter   0.5 in (1.27 cm) 

Window  Borosilicate Glass (Corninge No.7056), 
or equivalent 

Shape   Plano-Concave 

Index of refraction at 436 
nanometers   1.523 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-emitting surface   Beryllium-Oxide 

Structure   In-Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.12   2.4 pF 

Anode to all other electrodes   3.2 pf 

Maximum Overall Length (Excluding 
Semiflexible Leads)   3.8 in (96.5 mm) 

Maximum Diameter  0.78 in (19.8 mm) 

Base (Temporary)   Bidecal 20-Pin 
(JEDEC No.B20-102) 

Socket     Cinch' No.20-PM, or equivalent 

Magnetic Shield   Perfection Mice No.10P40, 
or equivalent 

Operating Position  Any 

Weight (Approx.): 

With temporary base removed   1 oz 

ElICEDE1 Electronic Components 
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4802 

Maximum Ratings, Absolute-Maximum Valuesd 

DC Supply Voltage: 

Between anode and cathode  2000 mex. V 
Between anode and dynode No.12  300 max. V 

Between adjacent dynodes   200 max. V 

Between dynode No.1 and cathode   400 max. V 

Average Anode Currente   0.5 max. mA 

Ambient Temperatures   75 max. OC 

Characteristics Range Values for Equipment Design 

Under conditions with a DC supply voltage (E) across a voltage 
divider providing the electrode voltages as shown in Table I and at an 
ambient temperature of 220 C, except as noted. 

With E -= 1500 volts (except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9 at 440 
nanometers   2.4x105 A/W 

Luminoush 
(2854° K)   100 300 3500 A/Im 

Cathode Sensitivity: 

Radiantl at 440 
nanometers   — 6x10-2 A/W 

Luminousk 
(2854° K)   5x10-5 7.5x10-5 A/Im 

Blue responsem 
(2854° K + C.S. 
No.5-58, 1/2 stock 
thickness)   5x10-6 7.5x10-6 A/inci-

dent Im 

Quantum efficiency 
at 440 nanometers ... 17 % 

Current Amplification  4x106 

Anode Dark Currenth 
at 200 A/Im  5x10-8 5x10-7 A 

Equivalent Anode Dark 2.5x10-10 2.5x10-6 im Current Inputh at 200 
3.1x10-13P 3.1x10-12P W A/Im   

MM Electronic Components 
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Table I 

Typical Potential Distribution 

Between: 

7.1% of Supply Voltage (E) 

Multiplied by: 

Cathode to Dynode No.1 

Dynode No.1 to Dynode No.2 

Dynode No.2 to Dynode No.3 

Dynode No.3 to Dynode No.4 

Dynode No.4 to Dynode No.5 

Dynode No.5 to Dynode No.6 

Dynode No.6 to Dynode No.7 

Dynode No.? to Dynode No.8 

Dynode No.8 to Dynode No.9 

Dynode No.9 to Dynode No.10 
Dynode No.10 to Dynode No.11 

Dynode No.11 to Dynode No.12 

Dynode No.12 to Anode 

Anode to Cathode 

1.2 

1.2 

1.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

14.1 _. 

o 

o 

a Made by Corning Glass Works, Corning, NY 14830. 
b Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 
c Made by Magnetic Shield Division, Perfection Mica Company, 

1322 N. Elston Avenue, Chicago 22, IL 60622. 
d A description of the Absolute Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 
e Averaged over any interval of 30 seconds maximum. 
f Tube operation at room temperature or below is recommended. 
g This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 803 lumens per watt. 
h Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28540 K and a light input of 1 micro-
lumen is used. 

j This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 803 lumens per watt. 

k Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28540 K. The value of light flux is 0.01 
lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

m Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter (Corning C.S. No.5-58, pol-

BUCEM Electronic Components 
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Glass Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 2854° K. The value of light 
flux incident on the filter is 0.01 lumen and 200 volts are applied 

between cathode and all other electrodes connected as anode. 

n With supply voltage adjusted to give a luminous sensitivity of 
200 amperes per lumen. Dark current caused by thermionic emis-
sion may be reduced by use of a refrigerant. 

P At 440 nanometers. These values are calculated from the EADCI 

values in lumens using a conversion factor of 803 lumens per 
watt. 

Operating Considerations 

Shielding 

Electrostatic shielding of the tube is ordinarily required. 

When a shield is used, it must be connected to the cathode 

terminal. The application of high voltage, with respect to 

cathode, to insulating or other materials supporting or 

shielding the tube at the photocathode end should not be 

permitted unless such materials are chosen to limit leakage 

current to the tube envelope to 1 x 10-12 ampere or less. 

In addition to increasing dark current and noise output be-

cause of voltage gradients developed across the bulb wall, 
such high voltage may produce minute leakage current to 

the cathode, through the tube envelope and insulating ma-

terials, which can permanently damage the tube. 

Ambient Atmosphere 

Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 

the tube envelope and may lead to eventual tube destruc-

tion. 

Lead Connections 
The semiflexible leads of the tube may be soldered or weld-

ed into the associated circuit. Care must be exercised when 

making such connections to prevent tube destruction due to 

thermal stress of the glass-metal seals. A heat sink placed in 

contact with the semiflexible leads between the point being 

soldered, or welded, and the protective shell is recommended. 

Excessive bending of the leads is to be avoided. 

[ECM Electronic Components 
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4802 
Basing Diagram — Bottom View (With Temporary Base) 

o 

o 

Dv, 

DV9 

DT7 DY4 

0'1'2 Cri5 

DY3 NC 4.3 

DYI NC K NC 

Pin 13: Dynode No.10 
Pin 14: Dynode No. 8 
Pin 15: Dynode No. 6 
Pin 16: Dynode No. 4 

Pin 1: No Connection 
Pin 2: Dynode No. 1 
Pin 3: Dynode No. 3 
Pin 4: Dynode No. 5 
Pin 5: Dynode No. 7 
Pin 6: Dynode No. 9 
Pin 7: Dynode No.11 
Pin 8: Anode 
Pin 9: No Connection 
Pin 10: No Connection 
Pin 11: No Connection 
Pin 12: Dynode No.12 
Pin 17: Dynode No. 2 
Pin 18: No Connection 
Pin 19: No Connection 
Pin 20: Photocathode 

Lead Connections — Bottom Vtew (With Base Removed) 
Lead 1: Dynode No. 1 

DYi frris Lead 2: Dynode No. 3 
Lead 3: Dynode No. 5 

tir9 ii Lead 4: Dynode No. 7 
Lead 5: Dynode No. 9 
Lead 6: Dynode No.11 
Lead 8: Anode 

DY6 Lead 10: Dynode No.12 
Lead 11: Dynode No.10 

DU Lead 12: Dynode No. 8 
Lead 13: Dynode No. 6 

rffz Lead 14: Dynode No. 4 

Lead 16: Photocathode 

Lead 15: Dynode No. 2 

Lead Orientation, Bottom View 

NOTE 2— 

.47±.01 
DIA 92L5 - 3396 

Note 1 — Lead is cut off 
within 0.12" of glass 
button for indexing. 

Note 2 — Lead Nos.7,9, 
and 17 are cut off 
within 0.12" of the 
glass button. 

MCELM Electronic Components 
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4802 

Dimensional Outline 

8766 -.1 119.21 MAX DIA. 
FACEPLATE 

0.5 NOTE 1 7 MIN127).  

PHOTOCATHODE - 

0.685 0.036 
117.34 0.891 I.R. - 

TO BULB 

WAFER 

0 301761 
MAX. 

0.5 
112.71 
NOTE 2 

14/ 
MAX. DIA. 

11 SEMIFLEXIBLE 
GOLD-PLATED LEADS 
.021 004 
10.7' 
MIN. LENGTH • 1.5 138.11 

TEMPORARY BASE 
JEDEC No.820-102 

161 .18 
(96.20 49) 

sa 
196.51 
MAX. 

876 119.81 
MAX. DIA. 
NOTE 2 

92l/A-41•0 

Dimensions are in inches unless otherwise stated. Dimensions tabu-
lated below are in millimeters and are derived from the basic inch 

dimensions (1 inch = 25.4 mm). 

Note 1 — Deviation from flatness will not exceed 0.006" from peak 

to valley. 

Note 2 — Within this length, maximum diameter of tube is 0.78". 

r Electronic DATA 3 

Components 



4802 

IMCEM Electronic Components 
DATA 4 

6-72 



4802 

Sensitivity and Current Amplification Characteristics 

THE SUPPLY VOLTAGE 1E1 IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 
7.1%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No.1 
DYNODE No.1 AND DYNODE No.2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.2 
1.2 
1.7 
1.0 

14.1 
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4802 

Typical EADCI and Anode Dark Current Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 
1E1 ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS' 

BETWEEN 7.1%0F E 
MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No .1 AND DYNODE No.1 
DYNODE No.2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.2 
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1.7 
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14.1 

TUBE TEMPERATURE IS 220 C 
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4802 
Typical Circuit Arrangement for Scintillation 

Counting Applications 

1. 

•0 

TO 
REGULATED 
DC POWER 

RIA 

RI 

R2 

RI 

RIO 

RI I 

nia 

R13 

 loan 

 Clov, 

 Cloy= 

 (lova 

RL 
CL 

 o 

SOU-On 

C1: 0.05, 500 VDC, Ceramic Disc R1 through R10: 270k11%, 

C2: 0.02, 500 VDC, Ceramic Disc 1/2 W 

C3: 0.01, 500 VDC, Ceramic Disc R11: 470 ks-1%, 1/2 W R12, R13: 330 kn±5%, 1/2 W 
C4: 0.005, 500 VDC, Ceramic Disc R14: 1 ron-±5%, 1/2 W 
C6, C6: 0.005, 2500 VDC, 'Ceramic Disc 
Note 1 — The value of the load elements RL and CL, depend on the 
application. RL x CL = 10 microseconds for most applications. 

Note 2 — Tolerance of all capacitors is ± 20%. 

Figure 4 
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4804A 4804 
4804A/P24804/P2 

SIT Camera Tubes 

Silicon-Intensifier Target (SIT), 
16-Millimeter Fiber-Optic Faceplate Types 

• Very High Sensitivity • Sturdy Compact Structure 

• Excellent Discharge Capability • Low Lag 

• High Resolution • Low-Power 0.6 Watt Dark Heater 

The 4804A is similar to the 4804, except that the spurious 
signal (spot) rejection of the 4804A is more stringent than that 
of the 4804 and where indicated otherwise. The 4804A/P2 and 
4804/P2 are potted versions of the 4804A and 4804, respectively. 

General Data 
The majority of these data apply to both potted and non-potted ver-
sions. Where exceptions exist, the data are labeled appropriately. 

Spectral Response   S-20 

Wavelength of Maximum Response   420 ± 50 nm 

Photocathode: 

Material   Na-K-Cs-Sb (tvlultiaikali) 

Maximum useful diagonal of rectangular 
image   16 mm (0.625 in) 

Orientation of quality rectangle—Proper 
orientation is obtained when the horizontal 
scan is essentially parallel to the plane 
passing through the tube axis and the 
short index pin. 

Image Surface: 

Shape   Flat, Circular 

Material   Dark-clad Fiber Optics 

Pitch (Nominal center-to-center spacing)   6 pm 

Direct Interelectrode Capacitance (Approx.): 

Target to all other electrodes   10 pF 

Maximum Overall Length: 

Potted   7.880 in (200 mm) 

Non-potted   7.500 in (190.5 mm) 

Maximum Diameter: 

Potted   2.080 in ( 52.8 mm) 

Non-potted . (See Figure 11 Note a) 1.515 in I 38.5 mm) 

LIUCEDO Electronic Components 
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Focusing method   Electrostatic 

Configuration: 

Potted   Diode-connected Triode 

Non-potted   Triode 

Internal Focus Bleeder (potted only)   1.00 ± 0.10 GS-2 

Scanning Section: 

Focusing method   Magnetic 

Deflection method   Magnetic 

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

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

Deflecting Yoke-Focusing Coil 
Alignment Coil Assembly: 

Potted   Cleveland Electronics No.SVDA-2037-1or 
Penn Tran No.1490-1 

Non-Potted   Cleveland Electronics,b No.SVDA-2037, 
or Penn Trane, No.1490, or equivalent 

Operating Position   Any 

Approximate Weight: 

Potted   9.3 oz (264 g) 

Non-potted   4.5 oz (127 g) 

Maximum Ratings, Absolute-Maximum Values:d 

Min. Max. 

Temperature: 

Operating   —10 60 0C 

Non-operating range   —54 71 °C 

Image Section: 

Photocathode voltage (negative with 
respect to anode): 

4804A/P2, 4804A   - —10,000 V 

4804/P2, 4804 - —9,000 V 

DC photocathode current   350 nA 

Focus Electrode (negative with 
respect to anode, non-potted): 

4804A   - —10,000 V 

4804   - —9,000 V 

Anode voltage (zero with respect 
to thermionic cathode)   Ground 

Exposuree - 104 fc-s 

Electronic 
Components 
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4804A 4804 
4804A/P2 4804/P2 

Scanning Section: 

Heater-Voltage   6.0 6.6 V 

Grid-No.4 Voltage   —350 V 

Grid-No.3 Voltagef   350 V 

Grid-No.2 Voltage 350 V 

Grid-No.2 Dissipation   1 W 

Grid-No.1 Voltage   —150 0 V 

Heater-Cathode Voltage   —125 10 V 

Target Voltage 3009 V 

Peak Target Current   750 nA 

Typical Operation 

With tube operated in a Cleveland Electronics Assembly Type 
No.SVDA-2037, or equivalent, faceplate image size 1/2" x 3/8" 
(12.7 mm x 9.53 mm), and standard CCIR "M", or EIA, TV scan-
ning rate (525 lines, interlaced 2:1, frame time 1/30 second) 

Temperature   25 to 31 °C 

Image Section: 

Photocathode voltage (negative with 
respect to anode)   —9000 to —2500 V 

Focusing-grid voltage (positive with 
respect to photocathode   1.5 ± 0.5% of 

photocathode voltage 

Anode voltage (zero with respect to 
thermionic cathode   Ground 

Scanning Section. 

Heater, for unipotential cathode: 

Current   0.1 A 

Nominal voltage for current of 0.1 ampere 6.3 V 

Grid-No.4 (Decelerator) Voltage 340 V 

Grid-No.3 (Beam-Focus Electrode) Voltage f   300 V 

Grid-No.2 (Accelerator) Voltage   300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid No.1   75 V 

When applied to cathode   20 V 

Target Current   300 nA 

Target Voltagee   8 to 10 V 

Focusing-Coil Currenti (Approx.) 40 mA 

Peak-to-Peak Deflecting-Coil Current: 

Horizontal   180 mA 

Vertical   20 mA 

Electronic 
Components 

DATA 2 
6-72 



4804A 4804 

4804A/P2 4804/P2 

Field Strength of Each Adjustable 
Alignment Coil: 

4804A/P2, 4804A   0 to 3 G 

4804/P2, 4804   0 to 4 G 

Performance Data 

Under conditions shown under Typical Operation 

Min. Typical Max. 

Grid-No.1 Voltage for 
Picture Cutoffk   —65 —80 —120 V 

Gain Ratio for Photocathode 
Voltage Swing from —9 to 
—2.5 kV   100 400 — 

Average "Gamma" of Transfer 
Characteristic for Signal Output 
Current between 1.0 nA and 
700 nA (See Figure 7) • • • 1 

Lag—Per Cent of Initial Signal 
Output Current 1/20 Second 
After Illumination is Removedm 
(See Figure 3)   7 12 

Contrast Transfer (Amplitude 
Response) to a 400 TV Line 
Square-Wave Test Pattern at 
Center of Picturen (See Figure 2) 

4804A/P2, 4804A ... 24 30 — 

4804/P2, 4804 . . . 20 30 — 

Resolution (See Figure 6) . 600 700 TV Lines 

250 350 MA/Im/ft2 

Sensitivity (See Figure 7) (µA/fc) 

{190,000 270,000 — µA/Im 
Target Current Gain at 
9 kV (See Figure 5): 

4804A/P2, 4804A .. 1100 1600 — 

4804/P2, 4804 . . . 1600 — 

Dark Current for Target 
Voltage of 8 Volts 
(See Figure 4)   7 15 nA 

Photocathode Responsivity: 

Luminews (28540 K 
Tungsten Source)R: 

4804A/P2. 4804A. 2.6 3.2 — mA/W-
4804/P2, 4804 . . 3.2 2854o K 

Luminous (See Figure 8) 
4804A/P2, 4804A . 130 160 — pA/Im 

4804/P2, 4804 . . . 160 — 
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4804A 4804 
4804A/P2 4804/P2 

Spurious Signal Test 

921_S-3224 

D — Active Target Diameter 

H — Raster Height (4 x 3 Aspect Ratio) 
Zone 1 — Diameter = H/2, Area ez 15% 
Zone 2 — Diameter = H, Area 45% 
Zone 3 — Peripheral Area Pe-40% 

Figure 1 — Spurious Signal Test Pattern 

o 

o 

This test is performed with the tube viewing a uniformly 
diffused white test pattern that identifies the three zones 

shown in Figure 1. The tube is operated under the condi-

tions specified under Typical Operating Values and is illum-

inated to provide a peak highlight signal current of 300 
nanoamperes. The tube is adjusted to provide maximum 

picture resolution. Spurious signals are evaluated by size 

which is represented by equivalent numbers of raster lines 

in a 525 TV line system. 

4804A/P2, 4804A 

Allowable spot size for each zone is shown in Table I. To be 

classified as a spot, the spurious signal amplitude must be at 

least 10% of the peak white signal under either highlight or 

capped conditions. Smudges, streaks, or mottled and grainy 

background must have a spurious signal amplitude of at 

least 5% to constitute a reject item. 
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4804A 4804 
4804A/P2 4804/P2 

Table I — 4804A/P2, 4804A 

Blemish Size 
(Equivalent Zone 1 Zone 2 Zone3 
Number of Allowed Spots Allowed Spots Allowed Spots 
Raster Lines) 

over 8 o o o 
over 6 1 2 2 
over 4 3 7 7 
over 1 6 17 22 
1 or less • • • 

Minimum separation between any 2 spots greater than 1 raster line 
is limited to 16 raster lines. 

"Spots of this size are allowed unless concentration causes a smud-
ged appearance. 

4804/P2, 4804 

Allowable spot size for each zone is shown in Table II. To 

be classified as a spot, the spurious signal amplitude must 

be at least 10% of the peak white signal under either high-

light or capped conditions. Smudges, streaks, or mottled 

and grainy background (except fiber-optics block lines) 

must have a spurious signal amplitude of at least 10% to 

constitute a reject item. Fiber optics block lines under 30% 

amplitude are not counted. 

Table II - 4804/P2, 4804 

Blemish Size 
( Equivalent Zone 1 Zone 2 Zone 3 
Number of Allowed Spots Allowed Spots Allowed Spots 
Raster Lines) 

over 12 0 0 0 
over 8 0 1 2 
over 6 1 3 4 
over 4 3 8 9 
over 2 11 17 17 

2 or less " • 

•Spots of this size are allowed unless concentration causes a smud-
ged appearance. 

MOM Electronic Components 
DATA 3 



4804A 4804 

4804A/P2 4804/P2 

a 

b 

d 

0 
• 

o 

o 

Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, IL 60007. 

Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, OH 44087. 

Made by Penn-Tran Inc., 1155 Zion Road, Bellefonte, PA. 

A description of the Absolute-Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

Excessive faceplate exposure for long periods of time should be 
prevented whenever possible. For applications covering wide 

ranges of illumination, suitable combinations of lens stop, light 

filters and photocathode voltage should be chosen to provide 

close to typical signal currents. 

Grid-No.4 voltage must always be greater than grid-No.3 volt-

age. The recommended ratio of grid-No.3 to grid-No.4 voltage is 

9/10 to 8/10. The optimum ratio is that ratio providing the most 

uniform center-to-edge highlight discharge. 

In normal operation, the target voltage should not exceed 15 

volts. 

h With respect to thermionic cathode. 

1 The polarity of the focusing coil should be such that a north-
seeking pole is attracted to the image end of the focusing coil, 
with the indicator located outside of and at the image end of the 

focusing coil. 

For picture cutoff with no blanking voltage on grid No.1. 

m For an initial signal output current of 300 nanoamperes. 

n Measured under the following conditions. Photocathode voltage 
= 8.0 kV, signal current = 300 nanoamperes, and an RCA P200 

slant-burst test pattern is employed. 

P The unit, watts-2854° K, is used to designate the total radiated 

power in watts, integrated over all wavelengths, from a tungsten-
filament lamp operated at a color temperature of 28540 K. This 

unit is directly converted into lumens by the following relation-

ship: 1 watt-2854° K = 20 lumens. From this relationship, sen-

sitivity can be expressed in units of either amperes/lumen or 

amperes/watt-28540 K. 

MM Electronic Components 
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4804A 4804 
4804A/P2 4804/P2 

Dimensional Outline of 4804A and 4804 (Non-potted Types) 

.183 
1451 

1.500: 015 
..-138 1 381/ -a. 

DIA 

1 050 
1261 
DIA 

7.500 
(190.5) 
MAX 

1 932Z 12 I 

2 85 
155 501 

350 
18 891 

PHOTOCATHODE 
CONNECTION 

FOCUSING-GRID 
CONNECTION 

(See note a) 

ANODE 
CONNECTION 

TARGET PLANE 

.590 
1151 

TARGET 
IVIDEO 
SIGNAL) 
LEAD 

BASE 
JEDEC No. EST 1 

MESH PLANE 

150 
13 811 

¡lire) MAX. DIA. 

1 (tr.'625) MAX. DIA. 

921.111-4011 

Note a — Clearance of 1.765 in (44.8) is required to pass all pro-
trusions. 

Dimensions are in inches unless otherwise stated. Dimensions in 

parentheses are in millimeters and are derived from the basic inch 
dimension. (One inch = 25.4 mm) 
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4804A 4804 
4804A/P2 4804/P2 

Dimensional Outline of 4804A/P2 and 
4804/P2 (Potted Types) 

RASTER SIZE • 
1(2 et 3M1 
112.7 9.5) 

TARGET 
CONNECTION 
STUO 
(REMOVABLE) 

(;rt) MAX 

(en MAX. 

0601  ,905 
11.5/ .06) 

4-40 ROUND HEAD 
SCREWS (3) 

2.075 t „NA 
(524 t 127) 

7.7301 150 
(M.31 3.61) 

2.325 t .015 
1930 t .3611 

ige REF 
11651/ • 

ELECTROSTATIC 
SHIELD   
(GREY) 

126/1.025NAX. DIA. 

BASE 
JEDEC No.ES. 11 

COVER GLASS - CORNING TYPE 7056 

INOEX OF REFRACTION • 1 /117 

1.050 Du, 
1271 
IMAGE 
SECTION 

— FACEPLATE 

1 150 t .010 IAA 
(29.21 .254) • 

1.74 t .015 1- 144 19.381) 

-111AGE6IMIL 

L1.415 1.005 
135.0 .127) 

OUTER SHIELD-

PHOTOCATHODE 
LEAD 9- LONG 
AMP PART No AMMO. 
MATES WITH AMP 
RECEPTACLE No0302013.1 

OiLM 3671 

Dimensions are in inches unless otherwise stated. Dimensions in 
parentheses are in millimeters and are derived from the basic inch 
dimension. I One inch = 25.4 mml. 
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4804A 4804 
4804A/ P2 4804/P2 

Typical Persistence Characteristics (Figure 3) 

r 

50 100 150 200 250 300 

TIME AFTER ILLUMINATION IS REMOVED - MILLISECONDS 
92LIM - 3424 
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4804A 4804 
4804A/P2 4804/P2 

Dark Current Characteristics (Figure 4) 
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Target Gain Characteristics (Figure 5) 
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4804A 4804 
4804A/P2 4804/P2 

Resolution Characteristics (Figure 6) 

ILLUMINATION 2554. IC TUNGSTEN 
TEST PATTERN HIGH CONTRAST SOUAR E -WAVE RESOLUTION PATTERN 
PREAMPLIFIER WAS NOISE = 5 nA 

BANDWIDTH = 10 51/1, 
IMAGE-SECT ON GAIN SHOULD BE REDUCED BY LOWERING THE PHOTOCATHODE 
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4804A 4804 
4804A/P2 4804/P2 

Typical Photocathode Responsivity (Figure 8) 

BROADBAND SENSITIVITY 
32 ,,,A/WATT 2854° K 1160 u /4/1.1 

11 11 
103 
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4807,4807/V1 ,4807A, 4807A/V1 

Image Isocon Camera Tubes 
For High-Resolution, Real-Time, "Low-Light-Level" TV 
Systems 

For High-Resolution, Real-Time, 

"Low-Light-Level" TV Systems 

• Choice of "Flying Lead" or Permanent Base Types 

• Flat Fiber-Optic Faceplate Allowing Excellent Coupling 

• Extremely Simple Set-Up Procedure 

• No Background Shading 

• Single Non-Critical Beam-Current Adjustment 

• Very High Signal-to-Noise Ratio 

• Extremely High and Uniform Resolution 

• Sturdy Target Highly Resistant to Intense Bursts of Light 

• Low Lag 

• Ruggedized 

• Designed for Use With P20 Phosphor-Screen Image Intensifier 

• Large Intrascene Dynamic Range Capability 

• Especially useful for Coupling With an Image Intensifier 

• Types 4807 and 4807A Differ Only in Certain Aspects of Perform-
ance Specifications 

• Types 4807/V1 and 4807A/V1 Are Permanent Base Versions of 
Types 4807 and 4807A, Respectively 

General Data 
Direct Interelectrode Capacitance: 

Anode to all other electrodes (output capacitance): 
Potted   24 pF 

Non-Potted (including tube base)   12 pF 

Target-to-Mesh Spacing (Nominal)   0.02 in (0.5 mm) 

Spectral Response (See Figure 101   Modified S-20 

Photocathode, Semitransparent: 

Material   Na-K-Cs-Sb (Multialkald 

Useful Size of Image: 

Maximum target diagonal   1.4 in (35 mm) 

Maximum photocathode diagonal   1.4 in (35 min) 

Note: I he size of the optical image focused on the photo-
cathode should be adjusted so its maximum diagonal does not 
exceed the specified value. The corresponding electron image on 
the target should have a size such that the corners of the rec-
tangle just touch the target ring. 

MCEM Electronic Components 
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4807, 4807/V1, 4807A, 4807A/V1 

Orientation: Proper orientation is obtained when the vertical 
scan is essentially parallel to the plane passing through the cen-
ter of the faceplate and the index position of the shoulder base. 
The horizontal and vertical scan should start at the corner of the 
raster between the unused lead positions 2 and 3 of the shoulder 
base. See RCA-AJ2206 yoke assembly bulletin for proper tube-
yoke orientation. 

Image Surface: 

Material   Dark-Clad Fiber-Optics 

Pitch (nominal center-to-center spacing)   6 pm 

Flatness   Within 0.5 pm 

Focusing Method   Magnetic 

Deflection Method   Mannetic 

Shoulder Base   Annular 3-leads (See Dimensional Outline) 

End Base (4807, 4807A)   Semiflexible leads potted in 
silicone rubber (See Dimensional Outline) 

Element Decoupling   See Footnote a 

Associated Scanning-and Focusing-
Coil Assembly   RCA Type AJ2206, or 

Equivalent 

Operating and Storage Position   Any 

Weight (Approx.)   1.5 lbs (680 kg) 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb 

Voltages are with respect to thermionic cathode unless otherwise 
specified. All ratings are maximum unless otherwise stated. 

Faceplate: 

I rradiancec   25 Wirn2 )watts/square meter) 

50 Imitt2 (fc) 
Illuminance  

500 lm/m2 (lux) 

Temperature: 

Any part of bulbd   65 0C 

Temperature Difference: 

Between target section and any 
part of bulb hotter than target 
section   50C 

Heater, for Unipotential Thermionic Cathode: 

AC or DC current (pin No.1 
and pin No.20 or lead No.16 
and 17)   

j 0.63 A 

0.57 min. A 

MEA Electronic Components 
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4807, 4807/V1, 4807A, 4807A/V1 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   125 V 

Heater positive with respect 
to cathode   10 V 

Photocathode Voltage (Epc)   —1000 V 

Grid-No.6 Voltage (E96)   —750 V 

Target Voltage (Et): 

Positive value   10 V 

Negative value   10 V 

Grid-No.5 (Field-Mesh) Voltage' (E95)   600 V 

Grid-No.4 Voltage WO   600 V 

Grid-No.3 Voltage (43)   600 V 

Grid-No.2 Voltage (E92)   450 V 

Grid-No.1 Voltage (E91)   —.150 to —40 V 

Steering-Plate Voltages: 

Plate SX1 (Es t)   600 V 

Plate SX2 (Esx2)   600 V 

Misalignment-Plate Voltages: 

Plate SY1 (E5 1)   

Plate SY2 (E5 2)   

Anode Voltage (Eb)   

Voltage Between Adjacent Dynodesf   

Typical Operating Valuesg 

Regulation of power supply and divider network circuitry should be 
such that the operating values specified below are held within the 
limits shown. 

Heater Current   ±.5 

Focus Coil Current (The values of 
currents to which this regulation 
requirement applies are contained 
in the data sheet describing the 
magnetic component, e.g., AJ2206   ±0.3 

Grid-No.4 Voltage (As adjusted)   ±.0.2 

Other DC Voltages (Fixed or 
as adjusted)   ±1.0 

+50 

—0 
Voltages are with respect to thermionic cathodes unless otherwise 
specified. For circuit design purposes, nominal electrode currents 
are 10 IJA or less, including leakage, except where otherwise 
noted. 

Beam Blanking Pulse Voltage   

800 V 

600 V 

1800 V 

600 V 

[ECM Electronic Components 
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4807, 4807/V1, 4807A, 4807A/V1 

Heater for Unipotential Cathode 
(Between Pins 1 and 20): 

Current   0.6 A 

Voltage (nominal, for current of 0.6 A) .... 6.3 V 

Photocathode Voltage (Image focus)h ..-900 to —650 V 

Grid-No.6 Voltage (Accelerator — 
approximately 63% of cathode 
voltage»   —570 to —410 V ( 

Target Voltagek   3.5 V 

Grid-No.5 (Field-mesh) Voltagee   Egg + 12 V 

Grid-No.4 Voltager"   400 to 440 V 

Grid-No.3 Voltage (Max. output)   Egg + 120 V 

Grid-No.2 Voltage  400 V -i 

Current   200 PA 

Grid-No.1 Voltage for Picture 
Cutoff   —120 to —60 V 

Steering Plate Difference Voltage 
(Center voltage same value as grid No.4): 

Esx1 — Esx2   0 to +60 max. V 

Misalignment Plate Difference Voltage 
(Center voltage same value as grid No.4): 

Esv 1 — Esy2   0 to +60 max. V 

Dynode-No.1 Voltage   375 V 

Dynode-No.2 Voltage   700 V 

Dynode-No.3 Voltage ̂    750 to 1050 V 

Dynode-No.4 Voltage   1350 V 

Dynode-No.5 Vol tageP   1650 V 

Anode Voltage   1700 V ‘,...) 
Current   25 PA 

Target Temperature Range   30 to 50 0C 

Beam Blanking Voltage (Applied to 
grid No.1): 

Peak-to-peak   30 V 0 

Field Strength at Center of 
Focusing Coil (Approx.)cl   70 o 

o 
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4807, 4807/V1, 4807A, 4807A/V1 

Performance Characteristics Range Values 

With conditions shown under Typical Operating Values, picture 
highlights at 2 x 10-3 Im/ft2 at the photocathode, 525 line scan-
ning, interlaced 2:1, frame time 1/30 second, and 1.4" photo-
cathode diagonal with 4 x 3 aspect ratio. 

Wm Ty's. Max. 

Photocathode Radiant Respon-
( sivity at 440 nanometers   — 60 

— Photocathode Luminous 
Responsivity (2854° K 130 160 
tungsten source)w   

2.6 3.2 

mA/W 

- pA/Im 

- mA/W-
28540 K 

Signal-Output Current 
( (Peak-to-peak)   3 5 PA 

Photocathode Illuminance at 
2854° K Required to Reach 
"Knee" of Transfer Char-
acteristic   - em mm woe 
Photocathode Irradiance at 
440 Nanometers Required 
to Reach "Knee" of Trans-
fer Characteristics   - — 5.7x10-5 W/m2 

Signal-To-Noise Ratio:1 

Signal to noise-in-signal 
for highlights: 

4807A, 4807A/V1   26 30 - dB 

4807,4807/V1   30 32 dB 

Highlight signal-to-dark 
current noise   40 46 — dB 

Amplitude Response (Con-
trast transfer) at 400 TV 
Lines Per Picture Height 
(Percent of response to 
large-area black to large-
area white transition)°  70 80 — % 

Limiting Resolution: 

At center of picture   1000 1100 — TV Line 

At corner of picture   850 900 — TV Line 

Geometric Distortion   — 1 — % 

Lag-Percent of Initial 
Signal Output Current 
1/20 Second After Illum-
inance is Removed   

3% at 
— 2x10-0 fc 

10% at 
— 5x10-4 fc 
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4807, 4807/V1, 4807A, 4807A/V1 

Shading (Uniformity):v 

Black level: 

Variation of output 
current with tube 
capped (Percent of 
maximum highlight 
signal): 

4807A, 4807A/V1   2 5 

4807, 4807/V1   1 2 

Shading (Uniformitev 

White level: 

Variation of highlight 
signal (Percent of 
maximum highlight 
signal): (ID 

4807A, 4807A/V1   15 30 

4807, 4807/V1   12 15 

a See figure showing Suggested Tube End-Base Decoupling Net-
works. 

A description of the Absolute Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

C Faceplate illuminance is limited to 50 lm/ft2 continuously. An 

exposure of 104 Im/ft2 for a maximum period of 5 seconds can 
be tolerated provided the duty cycle limits the average value to 

50 Im/ft2. See Figure 4 for time-illuminance relationship for 
continuously illuminated scenes. 

d Operation outside of the recommended target temperature range 
shown under Typical Operating Values will not damage the 4807 

series tubes provided the maximum temperature ratings of the 

tubes are not exceeded. Optimum performance, however, is only 
obtained when the tube is operated within the recommended 

target temperature range. 

C With respect to grid No.4. Grid-No.5 (field mesh) voltage must 

never be less than that of grid No.4. 

Dynode-voltage values are shown under Typical Operating Values. 

9 With the isocon within a RCA-AJ2206 scanning and focusing-coil 
assembly. 

Adjust for best focus. Nominal value is —750 V. This value is 
dependent upon the location of the tube within the yoke assem-

bly with respect to the end of the focusing field. 

o 
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4807, 4807/V1, 4807A, 4807A/V1 

Nominal value is -470 V. This voltage should be obtained by 

means of a voltage-divider network between photocathode and 

"ground". The resistance values should be chosen to set the grid-

No.6 voltage at the recommended 63% of photocathode voltage 

which provides best focus. 

k Normal setting of target voltage is +3.5 volts from thermionic 

cathode potential. Target cutoff is normally within one volt of 
thermionic cathode potential. The target supply voltage should 

be adjustable from -3 to +5 volts. The target connection must 

never be interrupted while the tube is operating. 

r° Adjust for best focus. The focusing current of the associated 

assembly, e.g., AJ2206, should be adjusted to keep grid-No.4 

voltage within its recommended voltage range. 

11 Adjust for required signal current. 

P The gain of the electron multiplier may be varied to obtain the 

signal output current from a given tube most suitable for the 

associated video amplifier. Gain can be controlled by adjusting 

the voltage on one or two ot the latter dynode stages; dynode 
No.3 is the preferred stage. To increase the range of gain control, 

the voltages on dynode Nos. 3 and 5 may be simultaneously ad-

justed. Overall multiplier gain varies approximately as the 3rd 

power of anode voltage. 

ci Direction of current must be such that a north-seeking pole is 

attracted to the image end of the focusing coil. 

Dynode-No.3 voltage is adjusted for maximum signal output 

(approximately 1050 volts). 

The photocathode irradiance at 440 nanometers (the peak of 
photocathode responsivity) is related to photocathode illumi-

nance at 2854° K by the factor 0.02865 (1/35) derived as follows: 

1 Im 10.76 ft2 160.e 
,t2 )( 1m  

- 0.02865 — 
60 mA m 2 

When the photocathode is irradiated at some wavelength other 

than 440 nanometers, the factor will differ as the relative photo-

cathode responsivity. 
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The values shown are measured under the following conditions 

using a Video Noise Meter, Model UPSF (North American Ver-
sion), or equivalent. This meter is manufactured by Rohde and 

Schwarz, Munich, West Germany. 
Noise Meter: Video pass band is shaped by means of self-con-

tained 100 kHz high-pass and 4.2 MHz low-pass filters. 

Signal to noise-in-signal for highlights is measured with lens un-
capped viewing a uniform white field; highlight signal to dark 

current noise, with the lens capped. 

U Measured using an RCA test pattern style P200 with the fre-
quency response of the video amplifier systems (essentially 

"flat") adjusted for uniform response to all scan-generated video 

frequencies. Substantially identical measurements will be ob-

tained by using a "multi-burst" test pattern with an amplifier 
having flat (± 0.1 dB) frequency response to at least 14 MHz. 

• Variation of responses over scanned area. 

ee The unit, watts-28540 K, is used to designate the total radiated 

power in watts, integrated over all wavelengths, from a tungsten-

filament lamp operated at a color temperature of 28540 K. This 
unit is directly converted into lumens by the following relation-

ship: 1 watt-28540 K = 20 lumens. From this relationship, respon-

sivity can be expressed in units of either amperes/lumen or 
amperes/watt-28540 K. 

For example, a responsivity of 160 ¡LA/lm is equivalent to a re-
sponsiv ity of 

160 pA 20 lumens 
  = 3.2 mA/watt-28540K 

Im • watt-28540K 

Also an illuminance of 1 Im/ft2 (fc) is equivalent to an irradiance 

of 

1 Im watts-28540 K 10 ft2 

ft2 20 lumens e M2 8.5 watt-2854° Kimater2 

Therefore, all references to illuminance in lm/ft2 may be convert-

ed to watts/meter2-28540 K by multiplication factor 0.5. 

Amperes/watt-28540 K responsivity to the entire spectral out-

put of a tungsten-filament lamp at a color temperature of 28540 K 

should not be confused with the unit of responsivity at a single 
wavelength, amperes/watt. 

Spurious Signal (Blemish) Tests 

This test is performed using a uniformly diffused white test 

pattern that is separated into three zones as shown in Figure 
1. The tubes are operated under the conditions specified 

o 
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Set-Up Procedure 
I The set-up procedure described below should be followed 

( àrefully to obtain optimum performance. Before the speci-

fied voltages shown under Typical Operating Values are 
applied to the tube, the scanning coil, tube filament, and 

focusing coil should be energized. Focusing coil current, 

using the RCA assembly AJ2206, should be adjusted to 600 

nilliamperes. The following steps should then be followed 

.equentially. 

Step 1: Light should be admitted to provide a nominal 
faceplate illumination of 0.01 to 0.1 lumen/ft2 

(footcandle). This is a very important step for all 

image orthicons and image isocons. Control of 

target potential may be lost if the tube is started 

without light on the photocathode. To regain 

control, turn off the beam and apply light to the 

photocathode (all voltages applied) for 20 to 

30 seconds, then resume normal operation. 

Step 2: The voltage values specified under Typical Oper-

ating Values may then be applied to the tube 

with the exception that the steering-plate and 

misalignment plate differential voltages are set 
to the voltage values supplied with the tube or 

to +25 volts. 

Step 3: Grid-No.1 voltage is adjusted to provide a small 
amount of beam current so that video informa-

tion appears on the monitor. 

-5"tep 4: To center the image on the target, adjust the 
deflection circuits so that the beam will "over-

scan" the target Note that overscanning the 
target results in a smaller-than-normal picture on 

the monitor. After centering the image, return 

to normal scan size. 

'Step 5: Grid-No.1 voltage is readjusted to fully dis-

charge the target. 

Step 6: Optical elements, photocathode voltage (image-
section focus), and grid-No.4 voltage (scanning-
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under Typical Operating Values. The tubes are adjusted to 
provide maximum picture resolution. Spurious signals are 
evaluated by size which is represented by equivalent numb, \ 
of raster lines in a 525 TV line system. Allowable spots si. 
for each zone is shown in Table I. To be classified as a spot, 
a contrast ratio of 1.5:1 must exist for white spots and 2:1 
for black spots. 

Table 1 

Equivalent 

Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

Zone 3 

Allowed Spots 

Over 6 0 0 0 

6 but not 
including 4 0 0 4 

( 
4 but not 
including 1 2 6 6 

1 or less Spots of this size are allowed unless concentration 
causes a smudged appearance. 

Minimum separaion between any 2 spots greater than 1 raster line is 
limited to 16 raster lines. 

Spurious Signal Zones 

ZONE 3 

A — 4807, 4807A 

4807A, 4807A/V1 

D: Active Target Diameter B — 4807/V1, 4807A/V1 

H: Raster Height (4 x 3 Aspect Ratio) 
Zone 1: Diameter - H/2, Area ,:"•--• 15% 

Zone 2: Diameter = H, Area ez-- 45% 
Zone 3: Area et-40% 

4807, 4807/V1 

D: Active Target Diameter 

H: Raster Height (1 x 1 Aspect Ratio) 

Zone 1: Diameter = .62H, Area --•'z 30% 

Zone 2: Diameter = .87H, Area 7,...,30% 
Zone 3: Area 40% 

92LS-4214 
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section focus) are adjusted to provide best focus. 

The proper setting for grid No.4, about 420 

volts, is that value providing best resolution re-

gardless of picture polarity. 

Step 7: Increase positive Esxi — Esx2 to picture cut-off 

and back off to best picture. 

Step 8: Reduce target voltage to cut-off and set Esxi — 

Esx2 to the minimum positive value that elimi-

nates bright edges. 

Step 9: Increase target voltage to 3.5 volts and adjust 

Esyi — Esy2 for best uniformity. Use the mini-

mum value which provides acceptable perfor-

mance. Readjust beam if necessary. 

Step 10: Reduce target voltage to determine new cut-off 

value. Target cut-oft voltage is changed by the 

adjustment of Esy j-E sy2. (It should not exceed 

+1.0 volt). Set target voltage to 3.5 ± 0.2 volts. 

Principles of Operation 

Similar to the conventional image orthicon, the isocon has 

three functional sections — an image section, a scanning 

section, and an electron-multiplier-type signal current ampli-

fier section — as shown in Figure 3. Operation of both the 

image section and the multiplier section is identical to that 

of the conventional image orthicon. The behavior of the 

scanning beam of the image isocon, however, differs from 

that encountered in the image orthicon. 

Scanning Operation 

The charged target is scanned by a low-velocity electron 

beam produced by a conventional electron gun. The primary 

(outbound) beam receives the required amount of trans-

verse energy and the proper trajectory to paçc through the 

beam-separation structure by means of transverse fields es-

tablished by the electrostatic alignment plates. 

The beam emerging from the beam-separation structure is 

focused at the target by the magnetic field of the external 

focusing coils, the electrostatic field of the wall electrode 
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(grid No.4), and the field mesh (grid No.5). Under the in-

fluence of these fields, each electron traverses a helical path; 

the paths converging at the target. The fields of the steering 

plates are used to deflect electrons of the primary and return 

beams to allow control over beam trajectory. Scanning is 

accomplished by transverse magnetic fields produced by the 

external scanning coils. 

By proper adjustment of electrode voltages including those 

of the field mesh (grid No.5) and grid No.4, the beam, re-

gardless of its lateral deflection, is caused to approach the 

target at a fixed angle with zero or nearly zero velocity. The 

beam deposits sufficient electrons to neutralize the positive 

charges accumulated during the preceding frame time. Beam 

electrons having insufficient energy to reach the target are 

specularly reflected and constitute part of the return beam. 

Beam electrons reaching the target at positively charged 

areas but not captured are scattered and also become part 

of the return beam. 
The term scattered electrons applies exclusively to the non-

specularly reflected electrons obtained when the beam inter-

acts with the surface of the target and are thus distinguished 

from the remainder of the returning electrons which are 

termed reflected electrons. The number of scattered elec-

trons obtained is at a maximum in the lighted portions 

(positively charged areas) and essentially zero in the dark 

portions of the target. (It is to be noted that although the 

total return beam is a minimum in the bright areas of the 

target where electrons are deposited, the number of scat-

tered electrons is a maximum). The total iciuin beam re-

mains under the influence of the magnetic field of the focus-
ing coil and the electrostatic field of grid No.4. The helices 

described by the scattered electron portion have greater dia-

meters than those described by the reflected electrons. The 

return beam now comes under the influence of the field of 

the steering plates and is directed toward the beam-separa-

tion edge. The beam-separation edge passes the scattered 

electron portion of the return beam and captures the re-

flected electron portion. The scattered electrons accordingly 

strike the first dynode of the multiplier section. As a result, 

secondary emission occurs. The emitted secondaries, after 

multiplication, are collected by the anode as the signal out-

put current. 
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\ 

Camera Design Notes 
1. Unless otherwise noted, the specified voltage values are 

referenced directly to the thermionic cathode which is 

grounded. No significant impedances should be intro-

duced between the cathode and power-supply return 

points ("grounds"). The resistance of normal circuit con-

ductors is deemed insignificant. 
2. Designers familiar with conventional image orthicon cir-

cuitry are urged to note the following differences when 
designing circuits for use with the isocon: 

a. Gun (beam) blanking is used instead of target blank-

ing. 

b. The polarity (sense) of the isocon output video signal 
is the inverse of that of conventional image orthicons. 
Maximum light produces maximum anode current. 

C. A separate connection is provided for the "persuader" 

multiplier focus electrode G3. Its design is such that it 

may be tied to G4. Maximum output may require it to 
be more positive than G4. 

d. The annular decelerator electrode, G5, featured in 
most image orthicons is not used, nor provided in the 
4807 series. The designator "G5" has been reassigned 

to the field mesh. 

e. The insertion of shading signals is neither recommend-
ed nor necessary. This eliminates 2 or 4 controls. 

f. These tubes will NOT operate properly at any beam 

focus loop number other than that obtained by the 

application of the magnetic and electric focus fields 

shown under Typical Operation. 

g. Automatic beam control is not needed. 

3. The gain of the electron multiplier output section is 

readily varied by adjustment of its operating voltages. 
Depending on the range of control required, the voltage 
on one or several dynodes may be made adjustable. The 

following precautions should be observed: 
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a. Do not vary dynode No.1 voltage for gain-control 
purposes. 

b. Under most conditions, adjustment of only dynode 
No.3 voltage is the preferred gain control mode. 

C. Under no circumstances should operation be attempt-

ed where the voltage on a given dynode is outside the 

range established by the two adjacent dynodes, i.e., 

Edy(n — 1) < Edy(n) < Edy(n + 1). 

Operation outside of these limits will not damage the 

tube but will result in entirely unsatisfactory multi-

plier action. (This requirement is not unique to these 

tubes — the principle applies generally to electron 
multiplier equipped tubes). 

d. If several dynode voltages, including that of dynode 

No.5 are varied simultaneously, care should be taken 

to avoid allowing the voltage between dynode No.5 

and anode to vary to the point where anode collection 

efficiency is reduced. A practical minimum voltage for 
Eb—Edyn5 is 35 volts. 

4. "Raster Zoom", at least 4:1, can be employed without 

damage to the tube. Resolution degradation can be ex-
pected to the same degree as the change in scan size. 

5. Raster orientation (See Data) is extremely important 

Vertical scan reversal is normally not recommended and 

should not be used without contacting your RCA field 

representative for factory recommendations concerning 
your system. 

6. Scan-failure protection. Nothing elaborate is needed as 

long as grid No.1 voltage does not fall to zero. In this 

context, note that a normal shutdown of equipment 

could cause damage unless the coupling time constants 

are such that the (negative) G1 voltage will decay more 
slowly than the (positive) voltages on G2 and/or G4. 

o 

o 
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o 
Schematic Arrangement of Type 4807 in AJ2206 Magnetics Amembly 
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c. 

4807, 4807/V1, 4807A, 4807A/V1 

Suggested Tube End-Base Decoupling Networks for 4807, 4807A 

Each lead is identified. Leads are approximately 9" (230 mm) long. 
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Suggested Tube End-Base Dot:moping Networks For 4807/V1, 

4807A/V 1 

Each Lead is identified. Leads are approximately 9" (230 mm) long. 
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Dimensional Outline For Types 4807 And 4807A 
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4807, 4807/V1, 4807A, 4807A/V1 

Enlarged Bottom View, Types 4807 And 4807A 

) 

TARGET 
(YELLOW) 

ORICI AIRS 
(RED) 

NOTE --it 7 ,-- INDEX 

EXTERNAL PHOTOCATHODE 
FACTOR T-INST  LEAD (VIOL ET) 
CONNECTION 

sits-na 

DM. Color Code 
Lead Description Body Stripe 

1 Grid No.1 Brown 1 Green 

2 Steering Plate SXii (+1 Blue — 
3 Grid No.4 Brown 1 Red 

4 Grid No.3 Brown 1 Orange 

5 Misalignment Plate SY2 l--) Orange — 

6 Dynode No.2 Brown 2 Green 

7 Dynode No.4 Brown 2 Orange 

8 Dynode No.5 Brown 2 Red 

9 Anode Red — 

10 Dynode No.3 Brown 2 Yellow 

11 Steering Plate SX2 (—I Green — 
12 Dynode No.1 Brown 2 Blue 

13 Grid No.2 Brown 1 Yellow 

14 Misalighment Plate SY1 1+1 Yellow — 
15 Cathode Brown 1 Blue 

16 Heater Brown — 

17 Heater Brown — 

Note — Scribe marks on base for alignment in RCA-AJ2206 yoke 

assembly. Refer to bulletin AJ2206 for alignment pro-

cedure. 
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Dimensional Outline For Types 4807/V1 And 4807A/V 1 
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Enlarged Bottom View, Types 4807/V1 And 4807A/V1 

C) TARGET 
(YELLOW) 

GRID No.5 
(RED) 

NOTE -‘ 

GRID Nall 
(WHITE) 

IRiOTOCATHOCIE 
EXTERNAL LEAD IVIOLET) 

Base FACTORY-INSTALLED 

Pin Description CONNECTION 

1 Heater 
2 Grid No.1 

3 Internal Connection — Do Not Use 
4 Steering Plate SX1 
5 Grid No.4 

6 Grid No.3 
7 Internal Connection — Do Not Use 

8 Misalignment Plate SY2 
9 Dynode No.2 
10 Dynode No.4 
11 Dynode No.5 
12 Anode 
13 Dynode No.3 
14 Steering Plate SX2 

15 Internal Connection — Do Not Use 
16 Dynode No.1 
17 Grid No.2 
18 Misalignment Plate SY1 

19 Cathode 
20 Heater 

Note — Align between "H-H" scribe marks on base of RCA-AJ2206 

yoke assembly. Refer to bulletin AJ2206 for alignment 

procedure. 
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4807, 4807/V1, 4807A, 4807A/V1 

Basing Schematic For Types 4807 And 4807A 
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Basing Schismatic For Types 4807/V1 And 4807A/V1 

TARGET 
SHIELD 
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4807, 4807/V1, 4807A, 4807A/V1 

Faceplate Exposure Limit 
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4807, 4807/V1, 4807A, 4807A/v1 

Typical Transfer Characteristic 
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4807, 4807/V1, 4807A, 4807A/V1 
Typical S-20 Spectral Response 
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4818 
Photomultiplier 

Variant of 1P28 Having a Bialkali Photocathode 

• Spectral Response Range — 200 to 650 nm 

• Anode Current Drift — ± 1.5% maximum for an initial anode 
current of 3 µA 

• High Current Amplification — 5 x 106 at 1000 volts 

• Fast Time Resolution Characteristics — Anode Pulse Rise Time. 
1.6 x 10-9 sat 1250 volts 

Electron Transit Time, 1.6 x 10-8 s at 1250 volts 

General Data 
Spectral Response   See Figure 1 

Wavelength of Maximum Response   400 ± 50 nm 

Cathode, Opaque   Potassium-Cesium-Antimony (Biel k al i) 

Minimum projected length   Q94 in (2.4 cm) 

Minimum projected width   Q31 in (0.8 cm) 

Window   Ultraviolet-Transmitting Glass 
(Corninga No.9741), or equivalent 

Index of refraction at 589.3 nanometers   1.47 

Dynodes: 

Substrate   Nickel 

Secondary-emitting surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct I nterelectrode Capacitances (Approx.): 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.68 in (9.3 cm) 

Maximum Seated Length   3.12 in (7.9 cm) 

Maximum Diameter   1.31 in (3.3 cm) 

Base   Small-Shell Submagna! 11 Pin, 
(JEDEC Group 2, No.B11-88) DAP (Di-Allyl 

Phthalate) Non-Hygroscopic Material 

Socket   Amphenolb No.78S11T, or equivalent 

Magnetic Shield   Millenc No.8080113, or equivalent 

Operating Position   Any 

Weight (Approx.)   1.6 oz 

IECEM Electronic Components 
DATA 1 
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Maximum Ratings, Absolute-Maximum Valuesd 

DC Supply Voltage. 

Between anode and cathode   1250 max. 

Between dynode No.9 and anode  250 max. 

Between consecutive dynodes   250 max. 

Between dynode No.1 and cathode   250 max. 

Average Anode Currente   0.5 max. 

Ambient Temperature   85 

V 

V 

V 

V 

mA 

°C 

Characteristics Range Values for Equipment Design 

Under conditions with oc supply voi iaye (Ei   a voltage divider 
providing 1/10 of E between cathode and dynode No.1; 1/10 of E 
for each succeeding dynode stage; and 1/10 of E between dynode 
No.9 and anode, and at a temperature of 220 C. 

With E = 1000 volts (Except as noted) 

Min. Typ. Max. 

Anode Sensitivity: 

Radiant f at 400 nm   — Z7x105 — A/W 

Luminous9 (28540 K) 100 300 1200 A/Im 

Cathode Sensitivity: 

Radianth at 400 nm   — 5.4x10-2 — A/W 

Luminous) (2854° K)   2.5x10-5 6x10-5 — A/Im 

Quantum efficiency at 
400 nm   16.5 

Anode-Current Drift:k 

For an initial anode 
current (lb) of 3 µA   ±1.5 

Current Amplification   5x106 

Anode Dark Current at 
1000 Volts   2x10-5 1.5x10-8 A 

Equivalent Anode Dark Current 
Inputm at 1000 Volts   — 6.6x10-12 Im 

Anode Pulse Rise Timen, 
at 1250 Volts   1.6x10-6 

Electron Transit TimeP, 
at 1250 Volts   1.6x1043 

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

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

GUM Electronic Components 

DATA 1 



4818 

d 

e 

h 

Made by James Millen Manufacturing Company, 150 Exchange 
Street, Malden 48, MA 02148. 

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

General Section, titled Rating Systems for Electron Tubes. 

Averaged over any interval of 30 seconds maximum. 

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt. 

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

color temperature of 28540 K and a light input of 1 microlumen 
is used. 

This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt. 

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

color temperature of 28540 K. The value of light flux is 0.01 

lumen and 100 volts are applied between cathode and all other 
electrodes connected as anode. 

Anode Current Drift is measured under the following conditions: 

The tube is operated at a supply voltage of 1000 volts for 30 min-

utes with the incident light level adjusted initially to provide an 

anode current (lb) of 3 microamperes. The change in anode cur-

rent for the next 12 minutes is continuously recorded and must 

not vary more than ±1.5%. Anode current drift is defined as 
follows: 

lb (30 to 42 minutes) 
Anode Current Drift 

lb (at 30 minutes) 

where.û lb the incremental change in anode current 

This test is performed on an active sampling basis (10% of the 

total product). 
m Equivalent Anode Dark Current Input is the quotient of anode 

dark current at a given anode luminous sensitivity by the anode 
luminous sensitivity. 

• Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions 

with the incident light fully illuminating the photocathode. 

P The electron transit time is the time interval between the arrival 
of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under 
conditions with the incident light fully illuminating the photo-

cathode. 

MCMI Electronic Components 
DATA 2 
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Operating Consideration 

Operating Stability 

The operating stability of the tube is dependent on the mag-

nitude of the anode current. The use of an average anode 

current well below the maximum rated value of 0.5 milli-

ampere is recommended when stability of operation is im-

portant. When maximum stability is required, operation at 

an average anode current of 1 microampere is suggested. 

Typical Voltage-Divider Arrangement 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 
PHOTO-
MULTIPLIER 

92CS-11382R2 

Cl: 0.05 le, 500 volts (DC working) 

C2: 0.02 pF, 500 volts IDC working) 

C3: 0.01 j.1F, 500 volts (DC working) 

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

Note 1 — Adjustable between approximately 500 and 1250 volts. 

Note 2 — Capacitors Cl through C3 should be connected at tube 

socket for optimum high-frequency performance. 

CD 

LTUCBM Electronic Components 
DATA 2 
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Schematic Arrangement of Structure 

SHIELD 

92CS-6549R4 
INCIDENT 
LIGHT 

Basing Diagram — Botton View 
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Dy, 

DIRECTION OF RADIATION 

Dy7 

Dy, 

Dy9 

GRILL 
0..PHOTOCATHODE 
IO=ANODE 
I-9..OTNODES 

Typical Time-Resolution Characteristics 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Photocathode 
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Dimensional Outline 

IS MAX 

PHOTO-
CATHODE 

94 MIN 32 

SASE 
JEDEC Na 911-89 

Si MAX 
DIA 

DIRECTION OF 
INCIDENT 
RADIATION 

MAX 

PIN Na I 

PHOTO-
CATHODE (SEE 

DETAIL Al 

11200-4244410 

of bulb will not deviate more than 20 in any direction from the 

perpendicular erected at center of bottom of base. 

Detail A — Top View 
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Dimensions are in inches unless otherwise stated. Dimensions tabu-

lated below are in millimeters and are derived from the basic inch 
dimensions 11 inch - 25.4 mml. 

Inch Dimension Equivalents in Millimeters 

Inch TIT Inch mm Inch mm 

.09 2.3 .31 7,9 1.31 33.2 

.190 4.8 .402 10.2 1.94 49.2 

.250 6.3 .94 23.8 3.12 79.2 

.270 6.8 1.18 29.9 3.68 93.4 

Typical Photocathode Spectral Response Characteristics 
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Typical Variation of Photocathode 

Sensitivity Along Tube Length 

SPOT SIZE :1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 

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

OF CATHODE NEARER BASE—MILLIMETERS 

Typical Variation of Photocathode Sensitivity 

Across Projected Width in Plane of Grill 

SPOT SIZE :1 MM DIA APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

ioo .  :   VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-

90  rnEs HAVE BEEN 
IGNORED. 
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Typical Sensitivity and Current Amplification 

Characteristics 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E BETWEEN 
CATHODE AND DYNODE No 1, 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/10 OF E BETWEEN DYNODE No.9 AND ANODE. 
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Typical Effect of Magnetic Field on Anode Current 
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Gas Phototube 
SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

General: 

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

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

Direct Interelectrode Capacitance(Approx.) 2  6 wit" 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" ± 3/32" 
Maximum Diameter   1-9/32" ; 

I Operating Position   Any 
Weight (Approx.)   0.9 oz..' 
Bulb   TB 1 
Socket  Cinch No.8JM-1, or equivalent..; 
Base   Intermediate-Shell Octal 5-Pin Arrangement 1 .. ' 

(JEDEC No.B5-10) 
Basing Designation for BOTTOM VIEW   

OMMTION OF LOGarr 

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

Pin 6-No Connection 
Pin 8-Photocathode 

Node» Ratings, Absolute -IUxinuu Ratites: 

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

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

AVERAGE CATHODE CURRENTb . . 6 max. 3 max. 
AMBIENT TEMPERATURE  75 max. 75 max. 

Characteristics: 

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

Min. Median gar. 
Sensitivity: 

Radiant, at 4000 
angstroms  0.13 - smp/watt 

Rating i Rating 12 

Luminous:e 
At 0 cps   75 135 205 pa/lumen 
At 5000 cps  - 124 - pa/lumen 

108 _ pa/lumen 
-.indicates a changa 

At 10000 cps   

«a» 

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

DATA 1 
3-61 
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Maw Nedtan Max. 

Gas Amplification Factord. . . - 5.5 
Anode Dark Current   - 0.05 ma 

Minimum Circuit Values: 
With an anode-suPPLY 
voltage of 8o or less lot, volts 

DC Load Resistance: 
For dc currents above 
3P-a 

For dc currents below 
3 pua   

For dc currents above 
I µa   

For dc currents below 
1 µa   

0.1 min. megohm 

0 min. - megohms 

- 2.5 min. megohms 

- 0.1 min. megohm 

4 On plane perpendicular to indicated direction of Incident light. 

Averaged over any interval of 30 seconds maximum. 

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

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

d 

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 
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T9 BULB 

PFIOTOCATHODE 

13,rd m N. 

INTERMEDIATE-
SHELL OCTAL 
5-PIN BASE, 

ARRANGEMENT 1, 
JEDEC NQ 
BS-10 

I 4161.1AX 
DIA. 
543" 

1 9/3;MAX 
DIA. 

3 11; 
MAX. 

PHOTO-
CATHODE 

92e...14-6137R3 

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

DATA 2 
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AVERAGE ANODE CHARACTERISTICS 

sr o 
ANODE MICROAMPERES 

92CM-6822131 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5582 

GAS PHOTOTUBE 
CARTRIDGE TYPE WITH S-4 RESPONSE 

For sound reproduction involving a dye-image sound track 
in conjunction with an incandescent lieht source 

DATA 

General: 

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

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

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

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

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

Basing Designation   2AQ 
Protruding cap . e 6 . . . . 

Recessed} Anode• 
Cap 

DIRECTION or Liceem 
INTO CONCAVE SIDE 

or CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). , 100 max. volts 
AVERAGE CATHODE-CURRENT DENSITY° . . . 20 max. pamp/sq.in. 
AVERAGE CATHODE CURRENT° . . . , . . . 2 max. µamp 
AMBIENT TEMPERATURE '' . . 75 max. OC 

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

Protruding} 
Cathode Cap 

Sensitivity: 
Radiant, at 
4000 angstroms . . . 0.12 pamp/pwatt 

Luminous:' 
At 0 cps ..... .  80 1-Jó 175 pamp/lumen 
At 5000 cps  110 - gasp/lumen 
At 10000 cps . . . .   - µamp/lumen 

Gas Amplification Factor , 5.5 
Anode Dark Current ,-

at 25°C  0.05 pan 

• on plane perpendicular to Jaalcaità.efieetioâ of incident light. 
• See next page. ..indicates a change. 

12-56 TUSIEceimmoti 
"MO CORFOINFoOta OF AFORIC.F. mteenOnt WM &FOY 

DATA 



5582 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode-supply voltage of 8o or less 

DC Load Resistance: 
For dc currents above 
3 pamP   0.1 min. 

For dc currents below 
3 pan 

For dc currents above 
1 µamp   

For dc currents below 
1 µ31110   

100 votts 

- megohM 

0 min. - megohm 

- 2.5 min. megohms 

- 0.1 min. megohm 

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

A For conditions where the light source is a tungsten-filament lamp oper-
ated at a color temperature of 2810 0X. A dc anode supply of 90 volts 
and a 1-megohm load resistor are used. For the 0-cycle measurements, a 
1 ight input of 0.1 lumen i s used. For the 5000-and 10000-cycle measure-
ments, the light input is varied sinuSoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

.1590-MA 

.300r 

ANODE 
TERMINAL 

CAP 
JETECNAJI-23 

" „„-PHOTO-
„ II, j CATHODE 

2 V3,,  

646 _1 1116 

1144. 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEG NAJI-24 

DIRECTION 
Of LIGHT 

1 

ten* 

.090.MAX. 
A-lenPLANE PEFtPENDIGULAR 

TO AXIS OF TUBE 9206-4616R3 

.141'.047' 

375"14010' 

.03r .oef 

375. 1.010" 

.03rt.015" 

12-56 
TUBE DIVISION 

mow COefOtATION OF AMEIOCA. .1telSON, NEW /UM 

DATA 
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AVERAGE ANODE CHARACTERISTICS 
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5583 

Gas Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

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

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

Direct Interelectrode Capacitance (Approx  )   2 ¿..uf 
Maximum Overall Length   2-13/32" 
Maximum Seated Length  1-15/16" 
Seated Length to Center of Cathode   1-1/4" t 3/32" 
Maximum Diameter   0.669" 
Operating Position  Any 
Weight (Approx.)   0.3 oz.. 
Bulb   T5-1/4 
Socket   ,, Amphenol No.78S3S-T, or equivalent.. 
Base . . . . .   . . Small-Shell Peewee 3-Pin (JEDEC No.A3-1).. 

Basing Designation for BOTTOM VIEW   2F 
DIRECTION OF Lisle 

1 

Pin 1 -No Connection 

Pin 2-Anode 

Pin 3 -Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

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

AVERAGE CATHODE-CURRENT 
DENSITY° . . . . . . . . 40 max. 20 max. ma/sq. in. 

AVERAGE CATHODE CURRENT° . 4 max. 2 max. ma 
AMBIENT TEMPERATURE. . . . 75 max. 75 max. PC 

Characteristics: 

With an anode-suPply voltage of oo 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms . - 0.13 - amp/watt 
Luminnuç:° 

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

..Indicates a change. 

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

DATA I 

3-61 
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Gas Amplification Factord. . . 
Anode Dark Current at 25° C. . 

Minimum Circuit Values: 
Y:th an anode-supply 

voltaffe of 
DC Load Resistance: 

For dc currents above 
3 ma  

For dc currents below 
3 ya  

For dc currents above 
1 µa  

For dc currents below 
1 µa  

Mon. Median Max. 

- 5.5 
- 0.05 Ma 

Ro or less too volts 

0.1 min. megohm 

0 min. megohms 

2.5 min. megohms 

- 0.1 min. megohm 

a On plane perpendicular to indicated direction of incident light. 

Averaged over any internal of 30 seconds maximum. 

C For conditions where the light source is a tungsten-filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0-cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10,000-cycle measurements, the light Input Is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5581 also applies to the 5681 

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

1/46 MIN. 

T 51/41 BULB 

SMALL-SHELL 
PEEWEE 

3-PIN BASE 
JEDEC Ni 

A3-I 

.66e MAX. 
DIA. 

716.MIN. 

3 

92611-60133R5 

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

DATA 2 

3-61 





5652 

Vacuum Phototube 
COMPOSITE-ANODE-CATHODE, SIDE-
ON TYPE  HAVING S-4 RESPONSE 

DATA 

General: 

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

Shape  Flat 
Minimum projected length'   19/32" 
Minimum projected width'  1/4" 

Direct Interelectrode Capacitances (Approx.): 
Between base pins 4 and 8 (C 1)   1 mmf 
Balancing capacitance (C2)b   1 Nat" 

Capacitance Difference between CI and 0.3 max. mgf 
Maximum Overall Length  2-7/8" 
Maximum Seated Length   2-5/16" 
Seated Length to Center of Cathode  1-5/8" ± 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight (Approx  )  1 oz -v-
Bulb T9 
Socket  Cinch No.8JM-1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 

(JEDEC Group 1, No.B5-10) Non-hygroscopic 
Basing Designation for BOTTOM VIEW  2AB 

DIRECTION OF LIGHT 

Pin 1-No Internal 4 Pin 6-No Internal 
Connection Connect ion 

Pin 2-Balancing b Pin 8-Anode or 
Capacitance Photocathode 

Pin 4 - Anode or Photo-
Cathode 

Maximum Ratings, Absolute-Martnun Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . 250 max. volts 
AVERAGE CATHODE-CURRENT DENSITYc  30 max. pa/sq.in. 
AVERAGE CATHODE CURRENTc  4 max. ma 
,AMBIENT TEMPERATURE   oc 75 max. 

Characteristics: 

Ulth an anodt-suPOly voltage of 250 volts 
Min. Median Max. 

Sensitivity: 
Radiant, at 4400 angstroms. . - 0.044 - amp/watt 
Luminousd   19 45 70 pa/lumen 

'Ratio of Cathode Luminous 
'--- Sensitivities 0  42 1.0 2.4 

Anode Dark Current at 25° C . . - - 0.01 pa 
.-Indicates a change. 

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

DATA 

3-62 
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6 On plane perpendicular to indicated direction of incident light. 

Measured between pins 2 and 4. 

Averaged over any interval of 30 seconds maximum. 

d For conditions where the light source is a tungsten-Filament lamp opera- 
ted at a color temperature of 28700 K. A 1-megollm load resistor and a 
light input of 0.02 lumen are used. 

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

is shown at the front of this section 

TYPICAL CIRCUIT 

BASE 
JEDEC Nt 
BS—I0 

ANODE OR 
PHOTO— 
CATHODE 

PHOTOCATHODE OR 
ANODE 

92GS-6869111 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5653 

Vacuum Phototube 
SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

General: 

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

-_, Cathode: 
(I Shape   Semicylindrical 

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

Direct Interelectrode Capacitance (Approx.)   2.6 ppf 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 

- Seated Length to Center of Cathode  1-5/8" ± 3/32" 
Maximum Diameter  1-9/32" 

- Operating Position  Any 
Weight (Approx  )  0  9 oz— 
Bulb 19 
Socket  Cinch No.8JM.1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 

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

DIRECTION OF LIGHT 

Pin 1-No Internal 
Connection 

Pin 2-No Internal 
Connection 

Pin 4-Anode 
Pin 6-No Internal 

Connection 
Pin 8-Photocathode 

_ Maximus Ratings, Absolute-Maslow, Values: 

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

AVERAGE CATHODE-CURRENT DENSITYb. 25 max. pa/sq. in. 
AVERAGE CATHODE CURRENTb  5 max. 
AMBIENT TEMPERATURE   75 max. le 

Characteristics: 

I With an anode—supey voltage of 250 volts 

Nin. Median Max. 
Sensitivity: 

Radiant, at 4000 angstroms. . - 0.044 - amp/watt 
Luminouse   20 45 100 pa/lumen 

Anode Dark Current at 25° C .   - - 0.25 pa 

...—Indlcates a change. 

«0» 

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

DATA 
3-62 
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• on plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 10 seconds maximum. 

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

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

is shown at front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 5659 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 929 also applies to the 5653 

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



5819 
Photomultiplier Tube 

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

For use inthe detection and measurement of nuclear radiation 
and other applications involving low-level light sources 

GENERAL 

Spectral Response   S-11 

Wavelength of Maximum Response   4400 ± 500 X 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area   2.2 in2 (14.1 cm2) 

Minimum diameter   1.69 in (4.3 cm) 

Window   Corning° No.0080, or equivalent 

Shape   Convexo-Concave 

Index of refraction at 4360 angstroms   1.523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface   Cesium-Antimony 

Structure  Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   4.2 pF 

Anode to all other electrodes   6.5 pF 

Maximum Overall Length   5.81 in (14.8 cm) 

Seated Length   4.88 ± 0.19 in (12.4 ± 0.5 cm) 

Maximum Diameter   2.31 in (5.9 cm) 

Bulb   T16 

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

Socket   Ebyb No.9709-7, or equivalent 

Magnetic Shield   JANc No.S-2004, or equivalent 

Operating Position    Any 

Weight (Approx.)   5.2 oz (174 g) 

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

Between anode and cathode   1250 max. V 

Between anode and dynode No.10   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   300 max. V 

Average Anode Current'   0.75 max. mA 

Ambient Temperaturef   75 max. °C 

rECEM Electronic Components_ 
DATA 1 

11-6A 



5819 
CHARACTERISTICS RANGE VALUES 
Under conditions with de supply voltage (E) across a voltage 
divider providing 1/6 of E between cathode and dynode No.1; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode. 

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

Anode Sensitivity: 

Radiant° at 4400 
angstroms   — 8x104 — A/W (D 1 

Luminoush (2,870° K) 10 100 300 A/1m 

Cathode Sensitivity: 

Radianti at 4400 
angstroms   — 0.040 — A/W 

Luminousk (2870° K) 4x10-5 5x10-5 — A/lm 0 

Current with blue 
light sourcem 
(28700 K-1- C.S. 
No.5-58)   4x1043 — — A 

Quantum Efficiency 
at 4200 angstroms . — 11.5 — % 

Current Amplification — 1(106 — 

Anode Dark Current'' — 6x10-9 4x10-8 A 

Equivalent Anode 

Input^   
{ — 3.7x10-13P 2.5:10-12P 

2x10-9 lm Dark Current 3x10-10 

0 

Equivalent Noise 
Inputcl   

— 1.7x10- 12 lm 

2x10 1 ' V/ 

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

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

o Made by JAN Hardware Mfg. Co., Inc., 47-27 36th Street, 
Long Island City, NY 11101. 

• Averaged over any interval of 30 seconds maximum. 

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

9 This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 804 lumens 0 
per watt. 

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

h 

o 

riuc Electronic 
Components 

DATA 1 



5819 
operated at a color temperature of 2870° K and a light 
input of 10 microlumens is used. 

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

Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

m Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness—Manufactured by 
the Corning Glass Works, Corning, NY 14830) from a tung-
sten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

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

P At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 804 
lumens jer watt. 

q Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K in-
terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the "off" 
period. 

r At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 804 lumens 
per watt. 

TERMINAL CONNECTIONS 

The base pins of the 5819 fit a diheptal 14-contact 
socket, such as Eby No.9709-7, or equivalent. The 
socket should be made of high-grade, low-leakage 
material. 

112CODO Electronic Components 
DATA 2 
11-69 



5819 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

+ 0 

TO 
REGULATED 
DC POWER 
SUPPLY 

—0 

DYNODE Na 10 

R C2 
DY No 9 

LOAD 
CONNECTION 

o 

R3 C3 
crl No.8 

CAT 
DY No 7 

R5 
DY No .6 

R6 I6 
DY No. 5  

DY No.4 

Re DY No.3  

DY No.2  

mlo DY Nil 

RNOTOCATHODE 

9 

10 

  ANODE 

P14070— 
MULTIPLIER 
TUBE 

92LAI-211199 

1
 CI: 0.05 µF, 20%, 500 volts (dc working), ceramic disc 
C2• • 0.02 µF, 20%, 500 volts (de working), ceramic disc 
C3: 0.01 µF, 20%, 500 volts (dc working), ceramic disc 

C4' • 0.005 pF, 20%, 500 volts (dc working), ceramic disc 
R1 through R10: 390,000 ohms, 5%, 1/2 watt 
R11: 910,000 ohms, 5%, 1/2 watt 

é Leads to all capacitors should be as short as possible to mini-
mize inductance effects. The location and spacing of capacito 
is critical and may require adjustment for optimum results. 

TERMINAL DIAGRAM (Bottom View) 

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

DY7 DY5 

DY5 

DY5 

DY4 

DY3 

DY2 

DY9 

DYio 

NC 

DV, K 
DIRECTION OF RADIATION 

INTO END OF BULB 
I4M 

Pin 13: Internal Connection -i 
Do Not Use 

Pin 14: Cathode 

MCWE Electronic Components 

DATA 2 



5819 
DIMENSIONAL OUTLINE 

o 

BASE 
JEDEC No. B14 -38 

D 

-••-

PHOTOCATHODE 
DIAMETER 

T 16 

BULB 

B 

A 

92GS-723287 

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

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 mm) 

Dimensions Inches mm 

A 5.81 max. 147.6 max. 
B 4.88 ± .19 1239 + 4.7 
C 1.69 min. dia. 42.9 min. dia. 
D 2.31 max. dia. 58.7 max. dia. 
E 3.00 ± 1.00 R. 76.2 ± 25.4 R. 
F 2.00 + .06 dia. 50.8 ± 1.5 dia. 
G .312 7.92 
H .15 ± .05 R. 3.8 ± 1.2 R. 
J .50 R. 12.7 R. 

MCOM Electronic 
Components 

DATA 3 
1 1-69 



5819 

MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS 

POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 

OBSERVER 

DYNODE-No I-TO-CATHODE VOLTS . 150 

EACH - SUCCEEDING - STAGE VOLTS.100 

I.Fultntimmuumuspeno --- Hp. • •  
s: ..«•«111•12 

tillistazstismir!rekshr:n 

IcI6mrannunimi' 

Electronic 
Components 

DATA 3 



5819 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

SUPPLY VOLTAGE (E ) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN 
CATHODE AND DYNODE No.1;1/12 OF E FOR EACH SUCCEEDING DYNODE 
STAGE ; ANDI/12 OF E BETWEEN DYNODE No.10 AND ANODE. 
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5819 

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

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

TUBE TEMPERATURE = 22•C 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT ACOLDR 
TEMPERATURE OF 2870*K. 
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5819 

DYNODE —No I -TO-CATHODE VOLTS.167 
EACH SUCCEEDING DYNODE STAGE VOLTS. 83 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 

OPERATED ATA COLOR TEMPERATURE 
OF 2870•1( 

CEM Electronic Components 
DATA 5 
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TYPICAL ENI CHAKAL I tKI>11‘..Z 

DYNODE - No. I - TO-CATHODE VOLTS = 167 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS = 83 
BANDWIDTH: I Hz 
LIGHT SOURCE: TUNGSTEN AT 21370 *K INTERRUPTED AT 90 Hz TO 

PRODUCE PULSES ALTERNATING BETWEEN ZERO AND FLUX 
VALUE SHOWN FOR ANY GIVEN TUBE TEMPERATURE; ON PERIOD 
OF PULSE EQUAL TO "OFF" PERIOD, RMS SIGNAL CURRENT = RMS 
NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS = -1000 
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5820A/L 

Image Orthicon 

— 

) 

LONG-LIFE NON-DETERIORATING TARGET 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup with Black-and-White TV Cameras. 
The 5820A/L is Directly Interchangeable with the 5820 

and 5820A in All Cameras. 

The 5820A/L is the same as the 582oA excePt it utilises a 
longer—life non—deteriorattng glass target. 

The sturdy, long-life, non-deteriorating, glass target of 
type 5820A/L is characterized by high gain, resistance to 
"burn-in", and the absence ofany granular structure. Because 
charge transportation through this target material iselectronic 
rather than ionic as in ordinary glass targets, theelectrical 
characteristics of the target, such as secondary emission and 
resistivity, are essentially constant and sensitivity of the 
5820A/L is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signi-
ficantly reduced. The resistance of the b820A/L to image 
"burn-in" provides a highly desirable operational feature be-
cause it is not necessary to use an orbiter or continually 
move the camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA-5820A/L 

Dos 

1. Allow the 5820A/L to warm up prior to operation. 

2. Hold temperature of the 5820A/L within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 5820A/L'sbyoperating several hours once 
each month. 

6. Determine proper operating point with target voltage ad-
justed to exactly 2 volts above target cutoff. 

7. Cap lens during standby operation. 

Don'ts 

1. Don't force the 5820A/L into its shoulder socket. 

2. Don't operate the 5820A/L without scanning. 

3. Don't operate a 5820A/L having an ion spot. 

4. Don't usemore beamcurrent than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynodes, and anode during warm-
up or standby operation. 

®el el RADIO CORPORATION OF AMERICA DATA 
lie Electronic Components and Devices Harrison, N. J. 4-65 
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5820A 

Image Orthicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup. The 5820A is 
Unilaterally Interchangeable with Type 5820. 

DATA 

) 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 101 volts 
Current at 6.3 volts 0  6 amp 

Direct lnterelectrode Capacitance: 
Anode to all other electrodes . . 12 pf 

Spectral Response  S-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size of  1.8" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 

corresponding electron image on the target should 
have a size such that the corners of the rectangle 

just touch the target ring. 
Orientation of. .Proper orientation is obtained when the 

vertical scan is essentially parallel to 
the plane passing through center of face-

plate and pin 7 of the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.CO" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5° 
Focusing-Coil Length  10" 
Alignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
Operating Position. . . The tube should never be operated in a 

vertical position with the Diheptal-base end up 
nor in any other position where the axis of the 

tube with the base up makes an angle of less than 
20° with the vertical. 

Weight (Approx  )  1 lb 6 oz 
Shoulder Base   Keyed Jumbo Annular 7-Pin 

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

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

tion--Do Not Use 

à Sea basing diagram on next page. 

Pin 5-Grid No.5 

Pin 6-Target 

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

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

DATA I 
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5820A 

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

BOTTOM VIEW 

Pin 1-Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
Pin 4-Internal Connec-

tion--Do Not Use 
Pin 5-Dynode No.2 
Pin 6-Dynode No.4 
Pin 7-Anode 
Pin 8-Dynode No.5 
Pin 9-Dynode No.3 
Pin 10-Dynode No.1, 

Grid No.2 
Rin 11- Internal Connec-

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

DIREC/XDN CW LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, dbsolute -Maximum Values: 

PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 

(Target section)  35 min. 0C 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section. 5 max. °C 

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

Positive value  10 max. volts 
Negative value  10 max. volts 

GRID-No.5 VOLTAGE   150 max. volts (-
GRID-No.4 VOLTAGE   300 max. volts ` 
GRID-No.3 VOLTAGE   400 max. volts 
GRID-No.2 & DYNODE-No.1 VOLTAGE   350 max. volts 
GRID-No.1 VOLTAGE: 

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

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

ANODE SUPPLY VOLTAGEb   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

Typical Operation: 

Photocathode Voltage (Image Focus). . . • -400to -540 volts 
Grid-No.6 Voltage (Accelerator)— 

Approx. 75% of photocathode voltage . • -300to -405 volts 

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



5820A 

o 

o 

Target-Cutoff Voltage  -3to+1 volts 
Grid-No.5 Voltage (Decelerator)   Oto 125 volts 
Grid-No.4 Voltage (Beam Focus)  140to 180 volts 
Grid-No.3 Voltaged  225 to 330 volts 
Grid-No.2 a Dynode-No.1 Voltage   300 volts 
Grid-No.1 Voltage for Picture Cutoff. -45to-115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength at Center 

of Focusing Coils   75 gausses 
Field Strength of Alignment Coil  Oto3 gausses 

performance Data:f 

With conditions shown under Typical Operation and with 
camera lens set to brIng the Picture highlights one stop 
above the "knee" of the light transfer characteristic 

Cathode Radiant Sensitivity 
at 4500 angstroms   

Luminous Sensitivity  
Anode Current (DC)   
Signal-Output Current 

(Peak-to-peak)  
Ratio of Peak-to-Peak High-

light Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mk 

Photocathode Illumination 
at 2870° K Required to 
Bring Picture Highlights 
One Stop Above "Knee" 
of Light Transfer 
Characteristic  - 0.02 0.04 fc 

Peak-to-Peak Response to 
Square-Wave Test Pattern 
at 400 TV Lines per Picture 
Height (Per cent of large-
area black to large-area 
white1g   35 60 

Uniformity: 
Ratio of Shading (Back-

ground) Signal to High-
light Signal   - 0.12 0.15 

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

Nin. Average Max. 

_ 0.03 _ paign 
30 60 - ma/lumen 
_ 30 _ ma 

3 8 24 ma 

351 45:1 

Dynode-voltage values are shown under Typical Operation. 
C Normal setting of target voltage is .2 volts from target cutoff. The 

target supply voltage should be adjustable from -5 to .5 volts. 

d Adjust to give the most uniformly shaded picture near maximum signal. 
...-Indlcates a change. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. j. 
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Dlrellun of- Correa should be such that a north-see-King polo Ft 
attracted to the Image end of the focusing coll, with the indicator 
located outside of and at the image end of the focusing coll. 

With 5820A operated in properly adjusted RCA TA-31 camera. 

g Measured with amplifier having flat frequency response. 

h Variation of response over scanned area. 

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

is shown at front of this Section 

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



5820A 

I DIA.  I  f" -.025 

-f 
2.56" ±.12, 

.425" 
I.025» 

.040 
k.002" DIA. 
6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.2o* 

uldtx*7 
otA. 

BASE 
JEDEC GROUP 5, 
N2 B14-45 

38.5°± 

ENLARGED BOTTOM VIEW  

92CM-8293R3 

.093"± .003" 
DIA. 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT 1.315R.MIN. 

I.185"R. MAX. 

SEE NOTE I 

NOTE I: DOTTED AREA IS FLAT 
OR EXTENDS TOWARD DI HEPTAL-
BASE END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS 
AS WELL AS ECCENTRIC I TY OF NECK 
CYLINDER WITH RESPECT TO PHOTO-

CATHODE CYLINDER ARE HELD TO 
TOLERANCES SUCH THAT PINS AND 

NECK CYLINDER WILL FIT FLAT-

PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 

OF 0.065" ± 0.001" AND ONE 
HOLE HAVING DIAMETER OF 

0.150" t 0.001". ALL HOLES 

HAVE DEPTH OF 0.265" t 
0.001". THE SIX 0.065" 

HOLES ARE ENLARGED BY 45° 
TAPER TO DEPTH OF 0.047". 

ALL HOLES ARE SPACED AT 
ANGLES OF 51 026 1 t 51 ON 

CIRCLE DI AMETER OF 2.500" 
t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 

0.187" t 0.001", CENTERED 
BETWEEN PIN HOLES TO BEAR 
AGAINST FLAT AREAS OF BASF. 

C. RIM EXTENDI NG OUT A MINIMUM 
OF 0.125" FROM 2.812" DIAM-

ETER AND HAVING HEIGHT OF 

0. 126" t 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE 
HAVING DI AMETER OF 2.200^ 

± 0.001". 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5820A 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION: TUNGSTEN L GHT, DAY-
LIGHT, OR WHITE FLUORESCENT. 

FOR SMALL-AREA HIGHLIGHTS. 

2 4 0, di 2 4 6 6 2 46d 2 4 6-d-
0.0001 0.001 0.01 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOTCANDLES 

92C5-7296R2 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6I98-A 

VIDICON 
600-LINE RESOLUTION 

For use in industrial applications 

The 6198-A is an imProved version of the 6198 and is unilater-
ally interchangeable with it. 

DATA 

General: 

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

Direct Interelectrode Capacitance: * 
Signal electrode to 
all other electrodes   4.5 /Jed 

Spectral Response  See Curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (4 x 3 aspect ratio)   0.62" 
- Orientation of quality rectangle—Proper orientation is-

obtained when the horizontal scan is essentially parallel 

to the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane 

passing through the tube axis and short index pin. The 

masking is for orientation only and does not define the 

proper scanned area of the photoconductive layer. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   6-1/4" ± 1/4" 
Greatest Diameter 1  125" ± 0.010" 
Weight (Approx.)   2 oz 
Operating Position . . . Approx. horizontal, or faceplate up 
Bulb   T8 
Base Connector   Cinch No.54A18088, or equivalent 
Base   Small-Button Ditetrar 8-Pin (JETEC No.E8-11) 
Basing Designation for BOTTOM VIEW   8HM 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Internal 

Connection-
Do Not Use 

Pin 4-Same as Pin 3 
Pin 5-Grid No.2 
Pin 6-Grid No.4, 

Grid No.3 

FLANGE 

SHORT 
MN 

DIRECTION Cr LIGHT: 
INTO FACE END or TIE 

Maximum Ratings, Absolute Values: 

SIGNAL-ELECTRODE VOLTAGE   
GRID-No.4 (1, GRID-No.3 VOLTAGE 
GRID-No.2 VOLTAGE  

amp 

Pin 7-Cathode 
Pin 8-Heater 
Flange-Signal 

Electrode 
Short Index Pin - 

Same as 
Pin 3 

100 max. volts 
350 max. volts 
350 max. volts 

4 This capacitance, which effectively is the output impedance of the 6198-A, 
is increased by about 3 »0' when the tube is mounted in the deflecting-
yoke and focusing-coil assembly. The resistive-component of the output 
impedance is in the order of 100 megohms.  

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, RARRISON, NEW HWY 



6I98-A 

VIDICON 

GRID-No.1 VOLTAGE: 
Negative bias value  125 max. volts 
Positive bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   125 max. volts 
Heater positive with 

respect to cathode   10 max. volts 
FACEPLATE: 

Illumination (Highlight)   1000 max. ft-c 
Temperature  60 max. °C 

Typical Operation and Characteristics: 

For scanned area of 1/2" x 3/8" 

Faceplate,Illumination (Highlight) . 
Signal-Electrode Voltage   
Grid-No.4 (Decelerator) & Grid-No.3 

(Beam Focus) Voltage   
Grid-No.2 (Accelerator) Voltage. . 
Grid-No.1 Voltage for picture 

cutoffs  -45to -100 volts 
Highlight Signal-Output Current. . 0.1 to 0.2 ma 
Maximum Dark Current   0.02 ma 
Uniform 2870° K Tungsten Illumina-

tion on Tube Face to Produce Sig-
nal-Output Current of 0.1 to 
0.2 µa   3to 10 ft-c 

Average "Gamma" of Transfer Charac-
teristic for Signal-Output Cur-
rent between 0.02 and 0.2 µa . . 0.65 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)*   300:1 

Minimum Peak-to-Peak Blanking  
Voltage: 
When applied to grid No.1 . . . 40 volts 
When applied to cathode  10 volts 

Field Strength at Center of 
Focusing Device  40 gausses 

Field Strength of Adjustable 
Alignment Coil   0 to 4 gausses 

el' Definition, focus on and picture quality decrease with 
decreasing grid—No.3 and grid—No.4 voltage. In general, grid No., 

i and grid No.; should not be operated below 250 volts. 

" With no blanking voltage on grid No.l. 

' Measured with a high—gain, low—noise, cascode—input—type amplifier 
having bandwidth oft Mc and determined primarily by the signal—output 
level of the vidicon and the noise generated in the input amplifier. 
Because the noise in such a system is predominately of the high— 
frequency type, the visual equivalent signal—to—noise ratio is taken 
as the ratio of the highlight video—signal current to ras noise 
current, multiplied by a factor of 3. 

10 to 20 ft-c 
10 to 70 volts 

250" to 300 volts 
300 volts 

8-57 TENTATIVE DATA ELECTRON TUBE »IRON 
RADIO CO1POIATION on AJAERICA, MAIMISON, NEW JEISIT 



NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

6198-A 

VIDICON 

8-57 CE-9144R1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AMERICA, HARRISON, NEW JUMPY 



6198-A 

VIDICON 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

to 
8 
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ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER .I/2-4 3/8" 
Ems=SIGNAL-ELECTRODE VOLTS TO GIVE MAXIMUM SENSI-

TIVITY AT MAXIMUM DARK CURRENT OF 0.02 MICROAMPERE 
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2810" K TUNGSTEN ILLUMINATION ON TUBE FACE—FOOT-CANDLES 
92CM-908G 

PERSISTENCE CHARACTERISTIC 

SCANNED AREA OF PHOTOCONDUCTIVE 
LAYER V2..• 3/8" 

INITIAL VALUE= 
0.2 MICROAMPERE 

O 300 
TIME AFTER ILLUMINATION IS REMOVED 

—MILLISECONDS 
92CM- 7819TV 

8-57 ELECTRON TUBE DIVISION CE-9086 
RADIO CORPORATION OF NAERICA, HARRISON. NEW JERSEY -7819TV 
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SPECTRAL SENSITIVITY CHARACTERISTICS 
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tf Iii I I III III  

CURVE M FOR EQUAL VALUES OF SIGNAL— 
OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL—OUTPUT MICROAMPERES FROM 

SCANNED AREA OF k2 " x '8 "- 0.02 

CURVE B: SPECTRAL CHARACTERISTIC OF 
AVERAGE HUMAN EYE. 

CURVE 

3000 4000 5000 6000 7000 

WAVELENGTH—ANGSTROMS 
8000 

FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870 * K. 
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ELECTRON TUBE DIVISION 
WHO CORPOUTION 01 »MICA. MM.. MEW lEtelf 
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CURVE A: WITH 8 FT-C OF 2870 * K TUNGSTEN 
ILLUMINATION INCIDENT ON TUBE FACE. 

CURVE B: WITH NO ILLUMINATION INCIDENT ON 
TUBE FACE. 

CURVE C=CURVE A MINUS CURVE 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2 "X 343"   
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Photomultiplier Tube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-11 RESPONSE 

1.214-INCH MINIMUM DIAMETER FLAT PHOTOCATHODE 

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

GENERAL 

Spectral Response   S-II 
Wavelength of Maximum Response  4400 ± 500 angstroms 

) Cathode, Semitransparent  Cs-Sb 
Shape   Flat, Circular 
Minimum area  1.2 sq in 
Minimum diameter  1.24 in 

Window  Lime Glass, Corning' No.0080, or equivalent 
Shape   Plano-Plano 
Index of refraction at 5893 angstroms 1  51 

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

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No.10 4  0 pF 
Anode to all other electrodes 7  0 pF 

Maximum Overall Length  4.57 in 
Seated Length 3  88 ± 0.19 in 
Maximum Diameter  1.56 in 
Operating Position  Any 
Weight (Approx  )  2  2 oz 
Envelope  JEDEC 112 
Base  Small-Shell Duodecal 12-Pin, (JEDEC No.B12-43), 

Non-hygroscopic 
Socket  Eby' No.9058, or equivalent 
Magnetic Shield . . . . Millenc Part No.80802C, or equivalent.. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Dynode No.1 
Pin 2-Dynode No.3 
Pin 3-Dynode No.5 
Pin 4-Dynode No.7 DY6 
Pin 5-Dynode No.9 
Pin 6-Anode 
Pin 7-Dynode No.10 DY6 3 ODY4 
Pin 8-Dynode No.8 
Pin 9-Dynode No.6 DY3 DY2 
Pin 10-Dynode No.4 
Pin 11-Dynode No.2 
Pin 12-Photocathode 

DTI K 
DIRECTION OF RADIATION: 

INTO END OF BULB 
I2AE 

.0- Indicates change. 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode   1250 V 
Between dynode No.10 and anode  250 V 
Between consecutive dynodes   200 V 
Between dynode No.1 and cathode   300 V 

Average Anode Currentd 0  75 mA 
Ambient Temperature°  75 °C 

CHARACTERISTICS RANGE VALUES 
-,) Under conditions with supply voltage ISI across voltage 

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

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

With E = 1000 V (Except as noted) 

Hin Typ Max 
(-) Sensitivity 

Rad i ant f at 4400 angst roms 3.6x10° AM 
Cathode radiant 0 at 4400 
angstroms  0.036 A/W 
Luminoush   10 45 300 A/lm 
Cathode luminous: 

With tungsten light 
sourcei  3x10-5 4.5x10-5 A/lm 

With blue light 
sourcek  2.8x10-5 A 

Quantum Efficiency at 
4200 angstroms   10 A/lm 

Current Amplification . lx105 - 
Equivalent Anode-Dark-
Current Input°   1 1 2.3x10-1 °: 2.5x10-5n. lm 

2.8x10-15" 3.1x10-12" W 
Anode Dark Current!4 ? . 4.5x10-5 - A 
Dark Current to Any 
Electrode Except Anode 
(at 22°C)  7.5x10-7 A 

Equivalent Noise Input(' t _ 
5x10 -15' 2.1x10-14P W 
4x10 -12. 1.7x10-11 lm 

Anode-Pulse Rise Timer. 2.8x10 -5 - s 
Electron-Transit Times. 3.3x10-5 - s 

a 

d 
e 

Made by Corning Glass Works, Corning, Hew York. 

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

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

Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

This oalue is ca iculened from the typical valor for luminous sensitivity 
aojo gar000eraion factor of 004 lumens perms ti. 

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

.te Indicates a -Lang, 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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h Under the following condition.. The light 'source is • tung.ten fila-
ment lamp having • lime -glas. envelope. It is operated at a color 
temperature of 2870°K and e light input of 10 microlumens is used. 

j Under the following conditions, The light source is a tungsten fila-
ment lamp having a lime-glass envelope. I tiaonrated at a color 
temperature of 2870°K. The value of light flux is 0.01 lumen end 167 
volts are applied between cathode and ell other electrodes connected 
a. anode. 

Under the following conditions. Lieht incident on the cathode is trans-
mitted through a blue filter (Corning C.S. No.5-58, Glass Code No.5113 
polished to 1/2 stock thicknetts—Manufactured by the Corning Glass 
Works, Corning, New York) from a tungsten-filament lamp operated at 
color temperature of 2870°K. The value of light flux incident on the 
filter in 0.01 lumen and 167 volts are applied between cathode and all 
other electrode. connected as anode. 

Measured at • tube temperature of 22 °C. Dark current may be reduced 
by use of a refrigerant_ 

n   
d with supply voltage (E) adjusted to give a luminous seneitivity 

of 20 amperes per lumen. Dark current is mea•ured with no incident 
light on tube. 

At 4400 angstrom.. This value is calculated from the rating in lumen 
using a conversion factor of 804 lumens per watt. 

CI Under the following condition.: Supply voltage (E) is as shown, 22°C 
tube temperature, external shield connected to cathode, bandwidth 1 Hz, 
tungaten-light source ate color temperature of 2870°K interrupted at a 
low audio-frequency to produce incident radiation pulses alternating 
between zero and the value stated. The "on 5 period of the pulse in 
equal to the "off period. 

Measured between 10 per cent and 90 per cent of maxinum anode-pubta 
height. This anode-pulse rise time is primarily • function of transit 
time eee i a tion and is measured under condition. with the incident light 
fully illuminating the photocathode. 

a The electron transit time is the time interval between the arrival of • 
delta function light pulse at the entrance window of the tube and the 
time at which the output pulse at the anode terminal reaches peek am-
plitude. The transit time is measured under conditions with the in-
cident light fully illuminating the photocathode. 

Typical Effect of Magnetic Field 
on Anode Current 

UNIFORM MAGNETIC FIELD IS PARALLEL TO DYNODE - CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT TO 
RIGHT WITH BASE DOWN AND BASE KEY TOWARD OBSERVER. 
VOLTS PER STAGE • 100 
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TYPICAL VOLTAGE DIVIDER ARRANGEMENT 

DYNODE Na 10 

DYNODE No. 9 

R 
' DYNODE No.8 

+ 0 
TO 

REGULATED 
DC POWER R 
SUPPLY 

(SEE NOTE) 
- 0 

DYNODE No.7 

DYNODE No.6 

DYNODE No. 5 

DYNODE No.4 

DYNODE Nlo.3 

DYNODE No. 2 

DYNODE No. I 

LOAD 
CONNECTION 

0 

ANODE 
RETURN 

6 
5 

4   

3 

2 

 CI 

7 
8 

9 

14-

12 " 

O 

PHOTOCATHODE 

PHOTO-
MULTIPLIER 

92LS-1506 

Note: Adjustable between approximately 500 and 1250 volts 
dc. 

Cl, C2I 0.01 µF, non-inductive type, 400 volts 
(dr working) — Values dependent on amplitude and 
duration of pulse. 

(11: 91,000 ohms, 2 watts 

R2 through R11: 47,000 ohms, 1 watt 

LATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 14.1 
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DIMENSIONAL OUTLINE 

PHOTOCATHODE 
DIAMETER 
1.24 MIN. 
(SEE NOTE) 

3.88 
.19 

447 
MAX. 

— FACEPLATE 

0114EISIONS IN INCHES 

112 BULB 

BASE 
JEDEC No.B12-43 

92CS-7770R5 

Note: Deviation from flatness within the 1.24-inch di-
ameterareawillnotexceed 0.010 inch from peak to valley. 

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

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No.I;1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
02 OF E BETWEEN DYNODE Nob 0 AND ANODE 
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ypICCII — IJCI rKurre CURT CP.LJLÍ X—TICITOCTerISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE (E) 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 Of E BETWEEN CATHODE 
AND DYNODE No.I11/12 OF E FDR EACH SUCCEEDING DYNODE STAGE; AND 
1/2 OF E BETWEEN DYNODE No. 10 AND ANODE. 
TUBE TEMPERATURE • 2e C 
LIGHT SOURCE IS A TUNGSTEN-FILMENT LAMP OPERATED AT A COLOR 
TEMPERATURE Of 2870 K. 
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Typical Time-Resolution Characteristics 
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VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH 

DYNODE STAGE i AND 1/12 OF E BETWEEN DYNODE 
AND ANODE PHOTOCATHODE IS FULLY ILLUMINATED. 

1 l ....,............._ 
TRANSIT TIME 

-...... 

RISE TIME 

. - - 1000 I 23 4 moo 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

IMLS-141Mt 

Typical ENI Characteristics 
DYNODE NO 1 - TO - CATHODE VOLTS • 167 
EACH- SUCCEEDING-DYNODE- STAGE VOLTS • 83 
BANDWIDTH,' Hz 
LIGHT SOURCE. TUNGSTEN AT 2870* K INTERRUPTED AT 90 Hz TO 
PRODUCE PULSES ALTERNATING BETWEEN ZERO AND FLUX VALUE 
SHOWN FOR ANY GIVEN TUBE TEMPERATURE. 'ON" PERIOD OF 
PULSE EQUAL TO "OFF' PERIOD : RUS SIGNAL CURRENT • RUS 
NOISE CURRENT. 
EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS • -1000 
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Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Blue Filter 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT., 
4300 ANGSTROMS AND IS 60 PER CENT. 
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Photomultiplier Tube 

I' 

10-STAGE, CURVED-FACEPLATE TYPE HAVING S-10 RESPONSE 

I-11/16 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

GENERAL 
Spectral Response  S-I0 
Wavelength of Maximum Response   4500 t 300 angstroms 
Cathode, Semitransparent   Ag-Bi -O-Cs , 

Shape  Curved, Circular.- 1 
Minimum area   2.2 sq in 
Minimum diameter   I-11/16 in 1 

Window   Lime Glass (Comings No.00110), or equivalent.-
Index of refraction  1.51 

Dynode Material   Cs-Sb — 
Direct Interelectrode Capacitances (Approx. 

Arod ,, to cyrode No. *0   4.2 pF 
Anode to all other electrodes  6.5 pF 

Maximum Overall Length 5  81 in I 
Seated Length it  87 ±0 19 in 
Maximum Diameter 2  31 in 
Operating Position   Any 
Weight (Approx.)   5.2 oz 
Envelope   JEDEC TI6 I 
Base . Medium-Shell Diheptal 14-Pin (JEDEC Group 5, No.814-38), 

Non-hygroscopic 
Socket  Ebya No.9709-7, or equivalent .. 1 
Magnetic Shield  JAN'  No.S-2004, or equivalent.-

ABSOLUTE-MAXIMUM RATINGS 

DC or Peak AC Supply Voltage 
Between anode and cathode  1250 Y 
Between dynode No.10 and anode   250 V 
Between dynode No.1 and cathode  300 V..-

Average Anode Currentd   0.75 mA 
Ambient Temperature  75 °C 

TERMINAL DIAGRAM (Bottom View) 

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

DY7 CO% 

DY6 

DY6 Cep 

DT2 
K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

IC 

I4M 

.,-Indicates a change. 

(.1..1t.) RADIO CORPORATION OF AMERICA NU, Electronic Components and Devices Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage lE1 across a voltage 

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

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

between dynode No. 10 and anode 

With E = 1000 V (Except as noted) 

Min Typ Max 
Sensitivity 

Radiant, at 4500 angstroms 5.1 x 104 A/W 
Cathode radiant, at 
4500 angstroms  0.02 A/11 
Luminous, at 0 cis . 10 100 300 All. 
Cathode luminous 
With tungsten 
light Sourcef . . 2xF0-5 ax10'8 A/le 

With red-infrared 
light sourceg . . 5x104  - A 

Current Amplification. - 2.5x105 
Equivalent Anode-Dark-
Current Inputh  1.4x10 5 2.5 x 10'8 le 
At a luminous sensitivity 
of 20 A/1m 

Equivalent Noise Input. . lx 10' 11 1.7x10 18 le 
Dark Current   - 7.5x 10' 7 A 

To any electrode except 
anode at 25 °C 

With E = 750 V (Except as noted) 
Min Typ Max 

Sensitivity 
Radiant, at 4500 angstroms. 5.1x104 A/W 
Cathode radiant, at 4500 
angstroms   0.02 A/W 
Luminous, at 0 c/se  10 Atle 
Cathode luminous 

With tungsten light sourcef. 2x 10' 5 lix 10'5 APR 
With red-infrared light 
sourceg   5x10 5 A 

Current Amplification  - 2.5x105 

Made by Corning Glass Workii, Corning, New York. 

Made by Hugh H. Eby Company, 4701 G aaaaa town Avenue, Philadelphia 44, Pa. 
C Made by JAN Hardwere Manufacturing Company, 38-01 Queens Blvd., Long Island 

City 1, New York. 
d Averaged over any interval of 30 seconds maximum. For best stability, 

the overage anode current value should not exceed 100 microamperes. 

e Under the following conditions: The light source is a tungsten- filament 
lamptaving ei lime-glass envelope, It is operated at a color temperature 
of 2870°K and a light input of 10 microlumens is used. 

Under the following conditions: The light aource is o tungaten- filament 
lamp having a lime-glass envelope. It is operated et a color temperature 
of 2870°K. The value of light flux is 0.01 lumen and 167 volts are applied 
between cathode and all other electrodes connected as anode. 

g Under the following conditions: Light incident on the cathode is tr... 
mi tted throegh a red-infrared filter (Combination of Corning C.S. No•. 
3-67 and 7-59, Glass Code No. 3482 and 5850, respectively---Manu ['metered 
by the Corning Glass Works, Corning, New York) from a tungsten- filament 
lamp operated at a color temperature of 2870 K. The value of light flux 

—1› Indicate, a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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incident on the filter is 0.01 lumen end 167 volts are epplied between 
cathode and all other electrode, connected at anode. 

h At a tube temperature of 25°C. Prior to meaaurement. tube is stored in 
clerk for • period of 30 minutes. Dark current may be reduced by use of 
• refrigerant. 

J Under the following conditions: Supply voltige (E) is. shown, 25°C tube 
tempernture, externel shield connected to cathode, bendwidsh 1 cycle per 
second. tungsten-light aource et a color temperature of 2870 X interrupted 
at • loe audio frequency to produce incident radiation pulses alternating 
between serg and the value 'stilted. The "on° period of the pulse in «11.1 
to the °off period. 

.150 2.060 
R. 

BASE 
JEDEC No. 1314-38 

DIMENSIONAL OUTLINE 

2* 116 
DIA. 

PHOTOCATHODE 
DIAMETER 
11116 MIN. 

T 16 
BULB 

5.8 

MAX. 

2-31 MAX. 92C3-7232R6 
DIA. 

DIMENSIONS IN INCHES 

Center line of bulb w'll not deviate more than 2° in any di-
rection from perpendicular erected at the center of bottom of 

1 the base. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I0 Response 

is shown at the front of this Section 

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

RADIO CORPORATION OF AMERICA 
¡GP Electronic Components and Devices Harrison, N. J. 
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Typical Sensitivity and Current 
Amplification Characteristics 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No. , 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/12 OF E BETWEEN DYNODE No.I0 AND ANODE 
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6328 

Photomultiplier Tube 
9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For AC-Operated Control ApplicatIons Such 

as Autouobile-HeadlLight Control 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode, Opaque  Cs-Sb-. 
Minimum projected lengtha 0  93 in 
Minimum projected width 0  31 in 

equivalent+ 
Dynode Material   Cs-Sb 
Direct Interelectrode Capacitances (Approx.) 

Anode to dynode No.9   4.2 pF 
Anode to all other electrodes  5.5 pF 

Maximum Overall Length   3.12 in 
Maximum Seated Length  2.69 in 
Length I  68 ± 0.09 in 
,r,- hasp seat to center of useful cathode area 

Maximum Diameter   1.31 in 
Operating Position   Any 
Weight (Approx.)  I  6 oz 
Envelope   JEDEC 79 
Base . . .Small-Shell Neosubmagnal 11-Pin (JEDEC No BII-104), 

Non-hygroscopic 
Socket  Amphenol .e, No.7EISIIT, or equivalent'- 
Magnetic Shield  Millen° No.808018, or equivalent-. 

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

ABSOLUTE-MAXIMUM RATINGS 
Peak AC Supply Voltage 

Between anode and cathode  1400 V+ 
Between dynode No.9 and anode  250 V-. 
Between consecutive dynodes   250 V+ 

) Between dynode No.1 and cathode  250 V-. 
' Average Anode Currente   0.1 mA 
Ambient-Temperature  75 eC 

TERMINAL DIAGRAM (Dottie View) 

o 
Pin 1-Dynode No.1 Dye, 

Pin 2-Dynode No.2 Dys 

Pin 3—Dynode No.3 
DY4 Pin 4-Dynode No.4 

Pin 5 - Dynode No.5 
Pin 6-Dynode No.6 
Pin 7-Dynode No.7 Dy3 
Pin 8-Dynode No.8 
Pin 9-Dynode No.9 
Pin 10 - Anode 
Pin 11-Photocathode 

Dy2 I II 

DY1 K 

Dy7 

Dy, 

DIRECTION OF RADIATION 

Dy9 

..—indicates a change. 

CMP% RADIO CORPORATION OF AMERICA 
44 Electronic Components and Devices Harrison, N. J. 
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6328 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (El across a voltage 

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

1/10 of E for each succeeding dynode stage; and 1/ 10 of E 

between dynode No.9 and anode 

With E = 1000 V dc 
Min Typ Max 

Sensitivity 
Radiant, at 4000 angstroms - 3.4x10 - AIW 
Luminous, at 0 c/sT. . . - 85 - Aflm 

Dark Current to Any Electrode - 7.5x ur7 A \ 
At 25°C 

....With E = Adjustable 60 cis ac Voltage 
Min Typ Max 

Anode-to-Cathode Voltagell  525 750 990 V 
RMS val ues 

Anode Dark Current'  - 1 x 10-7 A ( ) 
At 25°C 

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

Made by Corning Glass. Works, Corning, New York. 
C Made by Amphenol Electronics Corporation, 1830 South 54thAvenue, ChicagoS4. 

Illinois. 
d Made by James Millen Manufacturing Compeny, 150 Exchange Street. Malden 

48, Maseachueetts. 

e Averaged over any interval of 30 seconds maximum. 
Under the following conditions: The light source is a tungsten-filament 
lamp having a lime-glass envelope. It in operated at a color temperature 
of 2870n and a light input of 10 microlumens is used. 

g Under the following condition.: Light incident on the cathode is trans-
mitted through a filter (Corning C.S. No.2-62, Glass Code No.2418 which 
has an effective transmission of luminous flux of 5%—Manufactured by the 
Corning Glass Work, Corning, New York) from a tungsten-filament lamp 
operated at a color temperature of 2870n. The value of light flux inci-
dent on the filter is 10 microlumene. Supply voltage (E) na edjusted to 
give an anode current of 8 microampere, 

h For conditions sane. (g) except no radiant flux on photocathode. 

-.Indicates a change. 

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



6328 

DIMENSIONAL OUTLINE 

o T9 BULB 

PHOTOCATHODE 

.93 MIN. - 

SMALL-SHELL 
NEOSUBMAGNAL 
II-PIN BASE - 

JEDEC NS BI1-104 

—.-11.31 MAX. 

1.19 MAX. DI 

DIRECTION 
OF LIGHT 

SIDCO-ISOZORI 

NUN. 

2.69 
MAX. 

1.56 
±.09 

3.12 
MAX. 

PHOTO-
 CATHODE 
(SEE DETAIL A) 

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

Note: The maximum angular variation between the planes 
through pins 1 and 11 and the plane of the grill will not 
exceed 6°. 

DIMENSIONS IN INCHES 

0(111P1i RADIO CORPORATION OF AMERICA 
;le Electronic Components and Devices Harrison, N. J. 
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DIRECTION OF 
INCIDENT 
RADIATION 

6328 

DETAIL A 

PHOTO— 
CATHODE 

REGION OF 
BEST COLLECTION 

n 

92c5-0074R2 

DATA 2 RADIO CORPORATION OF AMERICA 
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6328 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT-CONTROL SERVICE 

AC 
POWER 
SUPPLY 

-1000 V 92CS-8127R1 

0 ANODE 
TYPE 
6328 

RI 112 113 114 115 
116 117 R8 R9 RIAI! 1 mogahm, 1/2-we-Et, 

R11: 2 megohms, 1/2 watt 

1112: 5.1 megohms, 1/2 watt 

1113 1114 1115 1116 
1117 1118 1119 1120: 8.2 megohms, 1/2 watt 

1121: 820,000 ohms, 1/2 watt 

RADIO CORPORATION OF AMERICA 
Sek Electronic Components and Devices Harrison, N. J. 
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6328 

Typical Anode Characteristics 

vours/sTAcc=icio 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT A COLOR TEMPERA-
TURE OF 2670.K. 

. • - 

- t — 

1 
• • • • 

d 
ANODE MILLIAMPERES 

4-

92cm-8029R2 

DATA 3 RADIO CORPORATION OF AMERICA 
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Sensitivity Characteristics 

AC SINE-WAVE SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 
PROVIDING 1/10 OF E BETWEEN CATHODE AND DYNODE No.1;1/10 
OPE FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN 
DYNODE No.9 AND ANODE 
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Variation in Photocathode Sensitivity 
Along Its Length 

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

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
100  - Men- •- :E 

Alaft11%. usquaussiffli 

I IMrs! -h"ilEgeks .:11-1U1 80 
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D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE—MILLIMETERS 9,,,,,-7,65R, 

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

SPOT S ZE :1MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO !LANE OF GRILL. 

. •- VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 

100 

AS WELL AS SUR-
FACE IRREGULAR-
n- ES HAVE BEEN 
IGNORED. 
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6342A 

Multiplier Phototube 
10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE DYNODE STAGES 

For Detection and Measurement of Nu-
clear Radiation and other Low-Level 
LightSourcesinScintillationCounters 

DATA 

General: 

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

Shape  Curved, Circular 
Minimum area 2  2 sq. in. 
Minimum diameter   1.68 in. 

Window   Lime Glass (Corning' No.0080), 
or equivalent 

Index of refraction  1.51 
Dynode Material  Copper-Beryllium 
Direct Interelectrode Capacitances (Approx.Y: 

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

Maximum Overall Length 5  81" 
Seated Length  4.87" ±0.19" 
Maximum Diameter 2  31" 
Operating Position  Any 
Weight (Approx.)   5.2 oz 
Bulb  T16 
Socket   Lorangerb No.2274, or equivalent 
Magnetic Shield  Millene No.806028, or equivalent 
Base  Medium-Shell Diheptal 14-Pin, 

(JEDEC Group 5, No.814-38), Non-hygroscopic 
Basing Designation for BOTTCM VIEW   14AA 

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

Electrode 
Pin 14-Photocathode 

01'6 DY7 ON% 

DV 

DY4 

DY3 

Yip 

DY2 G 
DV' 

DIRECTION OF RADIATIOW 
INTO END Of BULB 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum Ratings, Absolute-Maxsium Values 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC or Peak AC). . .... 1500 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE (DC or Peak AC)  250 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE (DC or Peak AC)  400 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE 
(DC or Peak AC)  400 max. volts 

AVERAGE ANODE CURRENTe   2 max. ma 
AMBIENT TEMPERATURE  75 max. OC 

-,..- Characteristics Range Values: 

Under conditions with dc supply voltage (E) across a 
vottage divider providing 1/6 ofE between cathode and 
dynode No.1; 1/12 ofE foreach succeeding dynode stage; 
and 1/12 of E between dynode No.I0 and anode. Focus-
ing-electrode voltage is adjusted tothat value between 
10 and 60 per cent of dynode No.1 potential (referred 
to cathode) which provides maximum anode current. 

With E = 2250 volts (Except as noted) 

Man. Typical Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. . . . - 2.5 xl0e - a/w 

Cathode radiant at 
4400 angstroms. . . . - 0.064 - a/w 

Luminous: 
At 0 cps'   15 31 200 a/lm 
With dynodeNo.10 as 

output electrode f . - 22 - a/lm 
Cathode Luminous: 
With tungsten light 

sourceg   5 x10-5 8 x10-5 - a/lm 
With blue light  

sourceh ,e   5 x10-8 - _ a 
Current Amplification . - 3.9 x105 - 
Equivalent Anode-

Dark-Current 2 x10- I°k 2 x10-9k 
lnputj  

t - 
- 

2.5 x10-15- 2.5x 10-12m Ir: 

Equivalent Noise 
Input^  

Anode-Pulse Rise Time. 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously released 
within a circle cen-
tered on tube face hav-
ing a diameter of --

- 7 x 10-1; 1.7 x 10-1 1 lm 
- 8.7 x10-15' 2.1 x 10-14-

- 3 x 10-9 - sec 

.r.lnd.cates a change. 

o 

RADIO CORPORATION OF AMERICA 
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Non. Typical Max. 

1-1/8"  _ 1.3 X 101, r - Sec 
1-9/16"   _ 4 x 10-9 ' - sec 

1 made by Corning Glass Works. Corning, New York. 
b 

%es Pennsylvania . 
Manufacturing Corporation, 36 Clerk Street.   

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

d Averaged over any interval of 30 seconds maximum. 

n tinder the following conditions: The light source Ise tungsten-filement 
lamp hexing a lime-glass envelope. It is operated at a color temperature 
of 2870' K and a light input of 10 microlumens is used. 

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

g Under the following conditions: The light source is a tungsten-filament 
lamp nalsingalime-gless envelope. It in operated at acolor temperature 
of 2870 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

h Under the following conditions: Light incident on the cathooe is trans-
mitted through a blue filter (Corning C.S. No.5-58, Glass Code No.5113 
polished to 1/2 stock thickness—Manufactured by the Corning Glass Works, 
Corning, New Yorkl, from a tungsten-filament lamp operated at a color 
temperature of 2070 K. The value of light flux incident on the filter 
in 0.01 lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

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

Measured at a tube temperature of 25° C and with a supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current may be reduced by use of a refrigerant. 

n Determined at 4400 angstroms. 

n Under the following conditions: Supply voltage (E) in as shown. 25° C 
tube temperature, external shield connected to cathode, bandwidth ,1 
cycle per second, tungsten-light source ate color temperature Of 2870'4 
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. 

g Determined under the swan conditions shown under (p) except that use le 
mede of e monochromatic source having radiation at 4400 angstroms. 

Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is primarily a function of transit-
time variations in the multiplier stages and ismeesured under conditions 
with an incident-light spot approximately 1 millimeter in diameter cen-
tered on the photocathode. 

r These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

° See Spectre Characteristic of 2870° Light Source andSpectral Charac-
teristic of Light from 28700 I Source after passing through indicated 
Blue litter at front of this Section. 

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

is shown et the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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FACEPLATE---
(SEE NOTE) 

PHOTOCATHODE— 

BASE 
JEDEC GROUP 5, 

No.1314-38 

L- 2.31 MAX. 
D A. 

2.00 ±.06 
DIA. 

1.68 MIN. 
DIA. 

4.82 
±.19 

T 16 
BULB 

5.81 
MAX. 

92C3- 810986 

ALL DIMENSIONS IN INCHES 

CENTER liNE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

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



o 



CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I/8 
OF E BETWEEN CATHODE AND DYNODE No. I I I/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE AND 1/12 IIF E BETWEEN 
DYNOOE No.10 AND ANODE. FOCUSING —ELECTRODE VOLTAGE 
ANUSTED TO GIVE MAXIMUS' MODE CURRENT. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/6 OF E BETWEEN CATHODE AND 
DYNODE N2I; 1/12 OF E FOR EACH SUCCEEDING STAGE; 
AND 1/12 OF E BETWEEN DYNODE N2I0 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 

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

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE=25. C 
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6405/1640 

Gas Phototube 
SIDE-ON TYPE S-I RESPONSE 

For Industrial Applications Critical as 
to Microphonics andSensitivity Gradient 

DATA 
General: 

Spectral Response   S-1 
(--\i Wavelength of Maximum Response  8000 ± 1000 angstroms 
\....._,' Cathode: 

Shape   Semicylindrical 
Minimum projected length&   1-1/4" 
Minimum projected widtha  5/8" 

Direct Interelectrode Capacitance (Approx.) 2  6 pf 
Maximum Overall Length  4-7/16" 

( \ Maximum Seated Length   3-13/16" 
Seated Length to Center of Cathode  2-1/8" ± 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight (APO=  i  1  3 oz 
Bulb 18 
Socket  Amphenol No.77-MIP-4-T, or equivalent 
Base Dwarf-Shell Small 4-Pin (JEDEC No.A4-26) 

Non-hygroscopic 
Basing Designation for BOTTOM VIEW  2K 

Pin 1-No Internal 
Connection 

Pin 2-Anode 

Pin 3-No Internal 
Connection 

Pin 4-Photocathode 

PRECTIONCI; RADIATION 

MaXiMUU Ratings, Absolute-Maximum Values: 

Ratinff I Rating II 
ANODE SUPPLY VOLTAGE 

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

DENSITYa. . . .   50 max. 25 max. ma/sg.in. 
AVERAGE CATHODE CURRENTb. . .   10 max. 5 max. µa 
) AMBIENT TEMPERATURE   100 max. 100 max. °C 

Characteristics: 

With an anode-supply voltage of50 
volts unless otherwise specified 

Sensitivity: 
Radiant, at 8000 angstroms. . . 

Hin. Typical Max. 

- 0.0033 a/w— 

Indl,ates a chanae. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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6405/1640 
lin. Typical Max. 

Luminous:d 
At 0 cps  17.5 35 70 ma/lumen 
At 5000 cps   - 30 - ma/lumen 
At 10000 cps  - 26 - ma/lumen 

Sensitivity Difference between 
highest value and lowest 
value along cathode lengthd - - 1.1 ma/lumen 

Gas amplification Factor d. . - 2.5 
Anode Dark Current at 25° C . - - 0.1 pa 

Minimum Circuit Values: 

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

DC Load Resistance: 
For dc currents above 
5 µa  0.1 min. - megohm 

For dc currents below 
5 ma  0 min. - megohm 

For dc currents above 
3 ma  - 2.5 min. megohms 

For dc currents below 
3 ma  - 0.1 min. megohm 

• On plane perpendicular to indicated direction of incident radiation. 

Is Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source Ise tungsten-filament lamp oper-
ated at a color temperature of 28700 K. A dc anode supply of 50 volts 
and a 1-megohm load resistor are used. For the 0-cycle measurement, a 
light input of 0.1 lumen is used. For the 5000- and 10000-cycle meas-
urements, the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean value. 

d Measured under the same conditions as indicated under .c. with light in-
put of 0.1 lumen anda rectangular light spot having a‘vidth of 0.315 inch 
and a length sufficient to cover the length of the cathode. 

e The ratio of luminous sensitivity atan anode-supply voltage of 50 volts 
to luminous sensitivity at an anode-supply voltage of25 volts. In each 
case, sensitivity isobtained under conditions where thelight source is 
a tungsten-filament lamp operated ata color temperature of 2870° K. the 
light input isO.1 lumen, and the load resistor has avalue of 1 megohm. 

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Photomultiplier Tube 
S-4 RESPONSE 

FLEXIBLE LEADS SIDE-0N, 9-STAGE TYPE 

ForAC- or DC-OperatedControl Applications 
Which Require High Luminous Sensitivity 

GENERAL 

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

( ) Cathode, Opaque   
Minimum projected lengtha   15/16 in 
Minimum projected widtha  5/16 in 

Window. . . . . Lime Glass, (Corningb No.0080), or equivalent— 
Dynode Material   
Direct Interelectrode Cappacitances (Approx.) 

Anode-to-dynode No  9 3  8 pF 
Anode to all other electrodes 4  8 pF 

Maximum Overall Length  2-3/4 in 
Excluding semiflexible leads 

Maximum Envelope Length   2-1/4 In 
Excluding tip 

Length  
From ,,nvelope seal to center of useful cathode area 

Maximum Diameter  1-3/16 in 
Operating Position  Any 
Weight (Approx  ) 
Envelope  
Magnetic Shield   Perfection Mica Co.,d No.P-I07, 

or equivalent 
TERMINAL DIAGRAM (Bottom View) 

Lead 1-Photocathode DY5 
DA' DY6 Lead 2-Dynode No.1 

Lead 3-Dynode No.2 DY3 or7 
Lead 4-Dynode No.3 
Lead 5- Dynode No.4 
Lead 6-Dynode No.5 
Lead 7-Dynode No.6 
Lead 8-Dynode No.7 DA V  DA) 
Lead 9-Dynode No.8 
Lead 10-Dynode No.9 
Lead 11-Anode DIZTION 

ABSOLUTE-MAXIMUM RATINGS 
Ç or Peak AC Supply Voltage 

Between anode and cathode   1250 V 
Between anode and dynode No.9   250 V 
Between consecutive dynodes   250 V.-
Between dynode No.1 and cathode   250 V-. 

Average Anode Currentd 0  I rnA 
7 \Ambient Temperature   75 °C— 

/ 

I-I/4 ± 3/32 in 

2 oz 
JEDEC T9 

OF LIGHT 

DY8 

Indicate, a rhange. 

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

Under conditions with supply voltage 1E1 across a voltage di— 

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

of E for each succeeding dynode stage; and 1/10 of E between 

dynode No.9 and anode. 

With E = 1000 V dc 
Min Typ Max 

Sensitivity 
Radiant, at 4000 angstroms. — 3.4x104 — A/W , 
Luminous, at 0 c/se   5 35 250 A/1m(— '\ 

Dark Current to any Electrode   — _ 7.5x10-7 A, _,./ 
At 25°C 

With E = Adjustable 80 c/a ac voltage 

Min Typ Max 

«. Anode-to-Cathode Voltagef . .   
RMS Values   535 775 1000 

Anode Dark Currentg   2.5x10-7 
At 25°C 

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

Made by Corning Glass Works, Corning, New York. 

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

d Averaged over any interval of 30 seconds maximum. 

C Under the following conditions. The light source is a tungsten-filament 
lamp having t lime-glass envelope. It isopereted at a color tempera-
ture of 2870 K and a light input of 10 microlumens is used. 

Under the following conditions, The light source ia a tungaten-filement 
lamp having t lime-g1 ans envelope. It is operated at a color tempera-
ture of 2870 K and a light input of 1 microlumen is used. Supply Volt-
age (E) is adjusted to give an anode current of 7.5 microamperes. 

O For conditions same es (f) except no radiant flux on photocathode. 

) 

Indicate!: a change. 

DATA I RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

I 

MIN. 

21/4  

MAX. 

T9-BULB 

31/32 
MAX. 

MIN. 4_1/4 

.280 R. 

GRILL 

INDEX STUB 

CATHODE 

30. 

30. 

IS 
16 

MIN. 
II 23/4  

1-4 MAX. 
3 
/32 1 

200 1/4 MAX. UNTINNED 
MAX. LENGTH 

DIRECTION OF LIGHT 

30" 

ao• 

30e, 1..-.688,4 30 

30.4.30M 
II FLEXIBLE 

.020 .• DIA -.005 BOTTOM VIEW 

• 

92C3-8495 

DIMENSIONS IN INCHES 
The angular variation between the plane through Lead No.1 
and tube axis and the plane perpendicular to the plane of 

the grill will not exceed 20° . 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 
is shown at frontofthis section 

C) 

M, RADIO CORPORATION OF AMERICA 
lee Electronic Components and Devices Harrison, N. J. 
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RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 

O 
AC OR DC 
POWER 
SUPPLY 

(SEE NOTE) 
O 

R10 

Rq 

RH  DYNODE N.. 9 

R12 

RI3 

7 RI4 

• R15 

• Rk, 

R4 R17 

N. 8 

N.7 

N.. 6 

N.5 

No. 4 

Ne. 3 

R18 
N. 2 

RI9 Na. 1 

R I Zit% CATHODE 

R2/ 

O 

OUTPUT 

O 

ANODE 

TYPE 
6472 

92C3 -8526 

R1 112 113 114 R5 
116 117 118 119 RIO: 1 megohm, 1/2 watt 

1111: 2 gohms, 1/2 watt 
1112: 5.1 megohms, 1/2 watt 
1113 1114 1115 1116 

1117 1118 1119 1120: 8.2 megohms, 1/2 watt 
1121: 820,000 ohms, 1/2 watt 

Note: Adjustable between approximately 500 and 1000 volts 
dc or peak sc. 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Typical Anode Characteristics 

 11141.4,4M  1 
VOLTS/STAGE.100 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT 

-7 LAMP OPERATED AT A COLOR TEMPERA-
TURE OF 2870. K. 

....... _ .... 
-4 11  

:L 

•-r 

i.±:LL • ' 
0 

d d 
ANODE MILLIAMPERES 

92CM 8029R2 

2 

O 

«d, 

o 

e 

O 

le. RADIO CORPORATION OF AMERICA leek Electronic Components and Devices Harrison, N. J. 
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Range of Luminous SensitWity 

/ 

DC 

— — — PEAK AC 

/ 

-1/49 

/ 

/ 

S/
LU
IA
I 

e 
+se , \ \e 

4/  g 
. c 

V 

[ 

/ 

i 
e  

/ t 

/ 

/ 
/ 

/ 

/  
Sc) 6 9 100 

DC OR PEAK SINE-WAVE AC VOLTS PER STAGE 

o 

o 
2 125 

) 
92CM-802792 `•- - 
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Variation in Photocathode Sensitivity 
Along Its Length 

SPOT 
VARIATIONS 

,_ 
z 

W 
cr 
o 
a 
w 
o 
o 
z 
4 
Lu 
> 
P «c _i ui 
e 

SIZE 

AS WELL 

100' 

80 

-- ----: 

:1MM 
CAUSED 
AS 

DIA. APPROX. 
BY INTERCEPTION 

SURFACE IRREGULARITIES 
OF LIGHT 

HAVE 
BY 
BEEN 

GRILL 
IGNORED. 

60 

40 

20 

\ 

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

OF CATHODE NEARER BASE—MILLIMETERS 
92C5-7663612 

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

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

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

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

100 

60 

40 

20 

0 2 4 6 8 10 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT —MILLIMETERS 

12 

92CS-766TR2 
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6570 
VACUUM PHOTOTUBE 

LOW—MICROPHONIC TYPE WITH S—I RESPONSE 

o 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  800()±1000 angstroms 
Cathode: 

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

3 mod Direct Interelectrode Capacitance 
Overall Length  4-5/16" t 1/8" 
Seated Length   3-11/16" t 1/8" 
Seated Length to Center of Cathode   2-1/8" t3/32" 
Maximum Diameter  1-1/8" 
Mounting Position   Any 
Weight (Approx  )  1  3 oz 
Bulb  T-8 
Base Dwarf-Shell 

Pin 1-No 
Connection 

Pin 2-Anode 

Small 4-Pin (JETEC No.A4-26), 
Non-hygroscopic 

BOTTOM VIEW 

ONRECTIONt Of LIGHT 

Pin 3-No 
Connection 

Pin 4-Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC) ----------500 max. volts 

AVERAGE CATHODE-CURRENT DENSITY°. . . 25 max. pamp/sg.in. 
AVERAGE CATHODE CURRENT°  5 max. µamp 
AMBIENT TEMPERATURE   100 max. °C 

Characteristics at 250 Volts on Anode: 
Nin. Av. Max. 

Sensitivity: 
Radiant at 8000 angstroms . . - 0.0027 - pamp/µwatt 
Luminous #   20 30 40 µamp/lumen 

SensitivityDifferenceBetween 
Hiohest Value and Lowest 
ValueAlongCathodeLenoth*. . - 4.5 µamp/lumen 

Anode Dark Current at 250C. . . - - 0.013 µamp 

* On plane perpendicular to indicated direction of incident light. 

0 Averaged over any interval of 30 seconds maximum. 

• For conditions where the light source is a tungsten—filament lamp oper— 
ated at a color temperature of 2870°K. A dc anode supply of 250 volts, 
a 1—megohm load resistor, and a light input of 0.1 lumen are used. 

à Measured under the sane conditions as indicated under (0) with light in— 
put of 0.1 lumen and a light spot 1/2 inch in diameter. 

MAR. 1, 1955 TENTATIVE DATA TUBE DIVISFON 
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VACUUM PHOTOTUBE 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

is shown at the front of this Section 
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6655A 

Photomultiplier Tube 
, 

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-Il RESPONSE 
1.68-INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

For Use inSculttliatton Counters for the Detection and Measure-
Rent of Nuclear Radiation and Other Los-Level Light Sources 

GENERAL 

Spectral Response  S-II 
, \ Wavelength of Maximum Response   4400 ± 500 angstroms 
\ J Cathode, Semitransparent   Cs-Sb 

Shdoe  Curved, Circular 
Minimum projected area 2  2 sq in 
Minimum diameter   1.68 in 

Window  Lime Glass, Corninga No.0080, or equivalent 
Shape  Plano-Concave 

,---, Index of refraction at 5893 angstroms  1.51 
Dynodes 

Substrate  Ni 
Secondary-Emitting Surface   Cs-Sb 
Structure Circular-Cage 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No.10  4.4 pF 
Anoe to ,11 other electrodes  7.0 pF 

Maximum Overall Length 5  81 in 
Seated Length 
Maximum Diameter 2  31 in 
Operating Position   Any 
Weight (Approx.) 
Envelope   
Base . Medium-ShellOiheptal 14-Pin (JECIEC Group 5, No.B14-38), 

Non-hygroscopic 
Socket Magnetic Shield   Lorangerb No.2274, or equivalent 

Millen' Part No.8080281-. 
or equivalent 

4.87 

TERMINAL DIAGRAM (Bottom View) 
Pin 1-Dynode No.1 
Pin 2- Dynode No.2 
Pin 3— Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 1- Dynode No.7 
Pin 8-Dynode No.8 
Pin 9- Dynode No.9 
Pin 10-Dynode No.10 
Pin 11-Anode 
Pin 12-Do Not Use 
Pin 13-Focusing Electrode 
Pin 14- Photocathode 

0).4 

DY3 

DY2 

DY9 

± 0.19 in 

  5.2 oz 
JEDEC 116 

IC 00 
an.) - NO, 3 t  

G 
Dr' 

DIRECTION OF RADIATION, 
INTO END OF BULB 

I 4/4 

...Indir.tes a ch.nge. 
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ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode  1250 V 
Between dynode No.10 and anode   250 V 
Between consecutive dynodes  200 V 
Between dynode No.1 and cathode  300 V 
Between focusing electrode and cathode   300 V 

Average Anode Currentd   0.75 mA 
Ambient Temperaturee   75 oc 

CHARACTERISTICS RANGE VALUES ( -) 

Under conditions with dc supply voltage 1E1 across a voltage 

divider providing 1/6 of E between cathode and dynode 80.1; 

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

tween dynode No. 10 and anode. Focusing—electrode voltage le 
adjusted to that value between 10 and 60 per cent of dynode 

No. 1 potential Ireferred to cathode) which provides maximum 

anode current. 

With E = 1000 V dc (Except as noted) 
Min Tip Wax 

Sensitivity 
Radiant,' at 4400 
angstroms   9.6x108 A/W 
Cathode radiant, g at 
4400 angstroms. . . . 0.061 - Atil 
Luminoush  10 120 SOOAile 
Cathode luminous: 

With tungsten light 
source.1   4x 10-8 7.6x10 8 . Om 

With blue light 
sourcek   q x 10-8 A 

Quantum Efficiency at 
4200 Angstroms  17 % 

Current Ampl ification.   1.6x106 - 
Equivalent Anode-Dark-
Current Inputm  1 - 3 x 10-10" 2x10-9" lm 

3.7 x 10-13" 2.5 x I0-12P w 
Anode Dark Currentm ,". . 6 x 10-g - A ( 

1 

8x10-18 2.7010 Equivalent Noise Input(' . ' 11 lm ' 
1 x 10' 18° 3.4 x Irle W 

Anode-Pulse Rise Timer . 3.4x 10'8 - s 
Electron Transit Times . 3.4x 10 8 - s 

a Made by Corning Glees Works, Corning, New fork. 
g Node by Lorenger Manufacturing Corp., 36 Clark St., W , Pa. 

C Node by James Millen Manufacturing Company, 150 ExchangeStreet,Malden 48. , ,) 
Massachusetts. 

d Averaged over any interval of 30 seconds maximum. 
g Tube operation st room temperature or below is recommended. 
f . Th is value is calculated from the typical value for luminous •miai iiiiii 

using • conversion factor of 804 lumens per 'sett. 
g This value is calculated from the typical value for cathode luminous seau. 

tivity using a conversion factor of 804 lumens per watt. 
h Under the following conditions, The light source is • tungaten•filament( ) 

lamp h••ing • I i•ee-gl Wit en•elope. It is operated at • color temperatura 
of 2870.8 and e light input of 10 microlumens is used. 

..e.Indi cateas rhangs. 
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• 

• Under the following conditions: Light incident on the ca thode is trans-
Bitted through a blue filter (Corning C.S. No.5-58, GI.. Code No.51I3 
polished ',I/2 stock thicknesa—Manufertured by the Corning Class Works, 
Corning, New York, from a tungsten-filament lamp operated at a color 
temperature of 2870°K. The value of light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

•   
d at • tube temper ore of 22°C. Dark current may be reduced 

by use of • refrigerant. 

n Measured with supply voltage (E) adjusted to give • lumia os. senniti-
vity of 20 amperes per lumen. Dark current in measured with no incident 
light on tube. 

P At 4400 angstrom.. This value is calculated from the rating in lumen 
using con rrrr ion factor of 804 lumens per watt. 

(1 Under the following conditions: Supply voltnge (E) ia as shown, 22°C 
tube temperature, external /shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source starolor temperature of 2870.K interrupted at 
a low audio-frequency to produce incident radiation pulsea alternating 
between zero and the value stated. The 'on a period of the pulse is 
equal to the "off" period. 

• Measured between 10 per cent and 90 per cent of nnxinun anode-pulse 
height. This anode-pulse rise time is primarily • function of transit 
time variation midis measured under conditions withtheincident light 
fully illuminating the photocathode. 

▪ The electron transit time is the time in rrrrr 1 between the arrival of 
• delta function light pulse at the entrance window ofthe 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. 

Under che following condition»: The light source isa tungaten.filament 
lamp having aline-glass envel ope. It insperated at acolor temperature 
of 2870.K. The value of light flux is 0.01 lumen and 200 volta are 
applied between cathode and all other electrodes connected ea anode. 

0 RADIO CORPORATION OF AMERICA 
Electrum Components and Devices Harrison, N. J. 
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ANODE RETURN  (D C1 1  LOAD 
DYNODE No. 10 CONNECTION 

o 
R2 C2 — 

R4 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE I) R7 
o 

DY No.9 

DY No .8 

DY No. 7 

DY No. 6 

7 

DY No. 5 

DY No. 4 

DY No. 3 

9 DY No. 2 

Rio 

R11 

R12 

DY No.1 

_ FOCUSING ELECTRODE 

CATHODE 

14 

8 
9 

o 

ANODE 

PHOTO-
MULTIPLIER 

9218-1487 

CI, C2: 0.01 µF non-inductive type, 400 volts (dc working). 
Values dependent on amplitude and duration of pulse. 

R1 through R12 : 33,000 ohms, 2 watts. 

213: 2.5 megohms, 2 watts, adjustable. 

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

( 
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DIMENSIONAL OUTLINE 

2.00 1..06 
DIA. 

-1r DIA. 1.68 MIN. 

(SEE EPNLOAZ)—  41  

PHOTOCATHODE— 

BASE 
JEDEC GROUP 5, 

No. 814-38 

2.31 MAX. 
D A. 

I 
4.87 

16 
BULB 

5.81 
MAL 

DIMENSIONS IN INCNES 

92CS-5109R6 

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

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

0 RADIO CORPORATION OF AMERICA 
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Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS A VOLTAGE DIVIDER PROVIDING 116 OF 
E BETWEEN CATHODE AND DYNODE NO I, 1/12 OF E FOR EACH SUC— 
CEEDING DYNODE STAGE; ANO 1/12 OF E BETWEEN DYNODE NO .10 
AND ANODE FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT 
VALUE BETWEEN 10 AND 60 PER CENT OF DYNODE NO. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CUR— 
RENT. 
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Typical Anode Characteristics 

DYNODE NO I-TO 
EACH SUCCEEDING 
LIGHT SOURCE 
AT COLOR TEMPERATURE 

-CATHODE VOLTS.I67 
DYNODE STAGE VOLTSYSS 

IS A TUNGSTEN-FILAMENT LAMP OPERATED 
OF 2870•N 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN CATHODE 
AND DYNODE NO. li 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/12 OF E BETWEEN DYNODE NO 10 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 10 AND 60 PER CENT OF DYNODE NO.1 POTENTIAL (REFERRED 
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 2870' K. 
TUBE TEMPERATURE • 22' C. 
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6655A 

Spectral Energy Distribution of 2870°K 
Light Source after Passing Through Blue Filter 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870• K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE NCO; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E 
BETWEEN DYNODE NCI10 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE NO I POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

TRANSIT TIME 

TIME RISE 

••••• 

500 6 7 e 9 j000 I 2 3 4 1500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

IIILLS447111 

DATA 5 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



6810A 
Photomultiplier Tube 

2"- Diameter, 14-Stage, Head-On Type 

Havina S-11 Spectral Response 
GENERAL 

Spectral Response   S-11 

Wavelength of Maximum Response   4400 ± 500 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area 22 in2 (14.2 cm2) 

Minimum diameter   1.68 in (4.2 cm) 

Window   Coming° No.0080, or equivalent 

Shape   Plano-Concave 

Index of refraction at 4360 angstroms  L523 

Dynodes: 

Substrate   

Secondary-Emitting Surface 

Copper-Beryllium 

Beryllium-Oxide 
Structure   In-Line. Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.14   

Anode to all other electrodes   

Dynode No.14 to all other electrodes   

Maximum Overall Length 

Seated Length   

Maximum Diameter   

2.8 pF 

6 pF 

7.5 pF 

7.5 in (19 cm) 

6.69 in (17 cm) ± 0.19 in 
2.38 in (6 cm) 

Bulb   T16 

Base ... . Small-Shell Bidecal 20-Pin, JEDEC No.B20-102 

Socket   Aldenb Part 220FTC, or equivalent 

Magnetic Shield   Millen` No.80802E, or equivalent 

Operating Position   Any 

Weight (Approx.)   8 oz (226 g) 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   2400 max. V 
Between anode and dynode No.14   400 max. V 

Between consecutive dynodes   500 max. V 

Between accelerating electrode and 
grid No.13   ±500 max. V 

111CM Electronic Components 
DATA 1 
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6810A 
Between dynode No.1 and cathode  400 max. V 

Between focusing electrode and cathode   400 max. Vr 

Average Anode Currente   2 max. mA\ - 

Ambient Temperaturef   75 max. °C 

CHARACTERISTICS RANGE VALUES 

Voltage Distribution A. Table 1 

With E = 2900 volts (Except as noted) 
( 

Min. Typical Max. 

Anode Sensitivity: 

Radiantg at 
4400 angstroms. — 3 x 106 — A/W 

Luminoush 
(2870° K) 4.8 x102 3.8 x 103 2 x 104 A/ImE 

Cathode Sensitivity: 

Radianti at 
4400 angstroms. — 0.056 — A/W 
• 
Luminousk 
(2870° K)  5.10-5 7 . 18-5 — A/1m 

Current with blue 
light 8ourcem 
(2870 K + C.S. -8 - 
No.5-58)   5 x 10 7 x 10 8 — A 

Quantum Effici-
ency at 
4200 angstroms — 16 — 'X 

Current Amplifi-
cation  — 5.4 x 107 — 

Anode Dark 
Current°   — 1 x 10 3 xle-8 4e( 

Equivalent Anode 
5 x 10-10 1.5 x 10-9 1m 

Input°  
Dark Current  

{ 6.2 x 10- 1.8 x 10429 13P W 

Inputq  
1 3.3 x 10-12 

4.1 x 10-18r — 
— lm 

Il ) 

Equivalent Noise j 

Anodl-Pulse Rise 
Time at 2400 V. . 3.1 x 10-9 

Electfon Transit 
Time at 2400 V . . — 4.4 x 10-8 — s 

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

b Made by Alden Products Co., 262 N. Main Street, Brock(-

ton, MA 02403. 

e 

Indicates a change or addition. 

Electronic 
_IELeil Components 
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6810A 
C Made by James Millen Manufacturing Company, 150 Ex-
change Street, Malden, MA 02148. 

e Averaged over any interval of 30 seconds maximum. 

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

g This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

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

is operated at a color temperature of 2870° K and a light 
input of 0.1 microlumen is used. 

This value is calculated from the typi cal cathode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

Under the following conditions: The light source is a 

tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as 
anode. 

"'Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning 

C.S. No.5-58, polished to 1/2 stock thickness—Manu-
factured by the Corning Glass Works, Corning, NY) from 
a tungsten-filament lamp operated at a color temperature 
of 2870° K. The value of light flux incident on the filter 
is 0.01 himen and 200 volts are applied between cathode 
and all other electrodes connected as anode. 

n At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 2000 amperes per 
lumen. Dark current caused by thermionic emission may 
be reduced by use of a refrigerant. Dark current is meas-
ured with incident light removed. 

e At 4400 angstroms. These values are calculated from the 

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

q Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K 
interrupted at a low audio frequency to produce incident 

Enlan Electronic Components 
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6810A 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the 

"off' period. 

At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 803 lumens 

per watt. 

s Measured between 10 per cent and 90 per cent of maxi-
mum anode-pulse height. This anode-pulse rise time is 
primarily a function of transit time variation and is meas-
ured under conditions with the incident light fully illum-

inating the photocathode. 

The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance 

window of the tube and the time at which the output pulse 
at the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 

fully illuminating the photocathode. 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: No Connection P DY 
Pin 2: Dynode No.1 02 0'02 
Pin 3: Dynode No.3 Mix 12 3 DYlo 

Pin 4: Dynode No.5 4 DY9 
Pin 5: Dynode No.7 DY9 15 DV' 
Pin 6: Dynode No.9 
Pin 7: Dynode No.11 or7 5 ib or4 

Pin 8: Dynode No.13 

Pin 9: Grid No.2 DY5 4 IB 
DY2 

(Accelerating Electrode) or3 20  NC 
Pin 10: Anode DY METAL 

NC 
Di COLLAR Ç 

Pin 11: Dynode No.14 DIRECTION OF LIGHT: 
et 

Pin 12: Dynode No.12 INTO END OF BULB 

Pin 13: Dynode No.10 
Pin 14: Dynode No.8 
Pin 15: Dynode No.6 
Pin 16: Dynode No.4 
Pin 17: Dynode No.2 
Pin 18: No Connection 
Pin 19: Grid No.1 (Focusing Electrode) 

Pin 20: Photocathode 
Metal Collar: No Connection 

Note — If used, connect only to photocathode. 

20 D 

[13CEM Electronic Components 
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6810A 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

PHOTOCATHODE 

RI 

R5 

R6 

Ry 

- R8 
TO 

REGULATED 52 
DC POWER 
SUPPLY Rio 

RH 

RI2 

RI4 

R15 

R16 

R1 

Ft, 

R1, 

FOCUSING ELECTRODE 

DYNODE N21 

DYNODE N22 

DYNODE N23 

DYNODE N24 

DYNODE N25  

DYNODE N26 

DYNODE N27 

DYNODE N26 

DYNODE N29 

DYNODE N2I0 

DYNODE N2I1 

2 DYNODE N212 

C5 
92,5 -3008 

R20 

FNOTOMULTI. 
PLIER 
TUBE 

ANODE 

OUTPUT 

o 

RL 

ACCELERATING 
ELECTRCOE 

Cis 

CI: 25 pF, 20%, 600 volts (dc working), ceramic disc 
C2: 50 pF, 20%, 600 volts (dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts (dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts (dc working), ceramic disc 
C5: 500 pF, 29%, 600 volts ( dc working), ceramic disc 
C6 .• 100 pF 20% 1000 volts (dc working), ceramic disc 
RI: 24000 ohms, 5%, 1 watt 
R2: 22000 ohms, 5%, 1 watt 
R3 '• 1 megohm, 20%, 2 watts, adjustable 
R4 through R13: 22000 ohms, 5%, 1 watt 
R14: 27000 ohms, 5%, 2 watts R17: 18000 ohms, 5%, 2 watts 
R15: 33000 ohms, 5%, 2 watts Ris: 22000 ohms, 5%, 2 watts 
R16: 22000 ohms, 5%, 2 watts Rio: 22000 ohms, 5%, 2 watts 
R20: 10 megohms, 2 watts, adjustable 
R • Value will depend on magnitude ofpeak pulse voltage 

desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Note 1: Adjustable between approximately 800 and 2400 
volts de. 
Note 2 Component values are dependent upon nature of ap-
plication and output signal desired. 

IMBA Electronic Components 
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VOLTAGE BETWEEN CATHODE AND DYNODE NO. 1 

R2 

Ry 

54 

Ry 

-o R6 
TO 

REGULATED R 
DC POWER 
SUPPLY 
•0 

PHOTOCATHODE 

FOCUSING ELECTRODE 

92..S -30O4 

PHOIDNU-TI-
PLIER 
TUBE 

ACCELERATING 
ELECTRODE 

o 

o 

o 

CI: 25 pF, 20%, 600 volts (dc working), ceramic disc 
C2: 50 pF, 20%, 600 volts (dc working), ceramic dise 
C3: 100 pF, 20%, 600 volts (dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts (dc working), ceramic disc 
C5'• 500 pF, 20%, 600 volts (dc working), ceramic disc 
C6: 100 pF, 20%, 1000 volts (dc working), ceramic disc 
RI: 5 megohms, 20%, 1/2 watt, adjustable 
R2 through R11: 22000 ohms, 5%, 1 watt 
R12: 27000 ohms, 5%, 2 watts R15: 18000 ohms, 5%, 2 watts 
R13: 33000 ohms, 5%, 2 watts R16: 22000 ohms, 5%, 2 watts 
R14: 22000 ohms, 5%, 2 watts R17: 22000 ohms, 5%, 2 watts 

R18: 10 megohms, 2 watts, adjustable 
Value will depend on magnitude of peak pulse voltage 

R L'•  
desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Z: (2) - 180 V, 2 W zener diodes, or equivalent 
Note 1: Adjustable between approximately 800 and 2400 
volts dc.  0 

Note 2: Component values are dependent upon nature of ap-
plication and output signal desired. 

LiUM Electronic Components 
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6810A 
DIMENSIONAL OUTLINE 

r FACEPLATE - -r 
(SEE NOTE) 

PHOTOCATHODE/ 

TI6 
BULB 

METAL COLLAR 

SMALL -SHELL 
BIDECAL 

20-PIN BASE 
JEDEC NºB20-102 

2.00 t .06 
DIA. 

1.68 MIN 
DIA. 

5.40 

6.69 
j. 9 

7.5 
MAX. 

-2.3B MAX. 92CS-8802R3 

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

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

Note: Deviation from flatness of external surface of face-
plate will not exceed 0.005" from peak to valley. 

Dimensions are in inches unless otherwise stated. 

INCH DIMENSION EQUIVALENTS IN MILLIMETERS 

Inch mm Inch mm Inch mm 

0.06 1.5 1.68 42.6 5.40 137.1 

0.12 3.0 2.00 50.8 6.69 169.9 

0.19 4.8 2.38 60.4 7.5 190.5 

Electronic 
Components 
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6810A 
Table 1 

Voltage Distribution 

Between the fol- 
lowing Electrodes: 
Cathode (K), 
Dynode (Dy), 
and Anode (P) 

A 9 

5.4% of Supply 
Voltage (E) 
multiplied by 

6.06% of Supply 
Voltage (E) 
multiplied by 

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

DY5 - DY5 
DY6 - DY7 
De - Dy8 
Dy8 - Dy9 
Dy9 Dy 10 
Dy10 - Dyll 
Dyll - Dyi2 
Dy12 - Dy13 
Dy13 - Dy14 
Dy14 - P 
Dyl - P 
K- P 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1.75 
2 
— 
18.5 

• 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1.75 
2 
16.5 
— 

Focusing electrode is connected to arm of potentiometer 
between cathode and dynode No.1; the focusing electrode 
voltage is varied to give maximum anode current. 

'Cathode-to-dynode No.1 voltage is maintained at 360 volts. 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

VOLTAGE DISTRIBUTION ATABLE I 
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6810A 
TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 

O IOCUSIII ELECTRODE V • LTAGE — 
PERCENT OF C THODE -TO-DYNODE No. I VOLTAGE sa4-rata 

TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-FOCUSING ELECTRODE %C' o2- 1--

C.ATHODE-TO-DYNIDDE No. I1DYI1 VOLTS • 216 
DYI - TO - DY2 DY11 -TO -DY12 VOLTS • 135 
DY2- TO -DY3 VOLTS•6211 DY 12 -TO - DYI3 VOLTS • 160 

ETC. TO DYI3- TO -DYM VOLTS. MS 
DY10-TO-DY11 GRID No.2 VOLTS ADJUSTED TO 

GIVE MAX. ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED ATA 

COLOR TEMPERATURE OF 211170. K. 
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6810A 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
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6810A 
TYPICAL EADCI AND ANODE DARK CURRENT 

CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLT-
AGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS; 

BETWEEN 5.4% OF E 
MULTIPLIED BY 

CATHODE AND FOCUSING ELECTRODE 
CATHODE AND DYNODE No.I (DV') 
DYI 8 DY2 
0V2& DY3 
DY3 8 DY4 
DY4 8 DY5 
DY5 8 DY6 
DY6 8 DY7 
DY7 8 DY8 
DYE) 8 DY9 
DY9 & DYI0 
DYI0 8 DY11 
DYII & DYI2 
DYI2 & DYI3 
DYI3 & DYI4 
DYI4 a ANODE 
ANODE 8 CATHODE 

.6 
2 

25 
5 
75 
2 
8.5 

GRID-No .2 VOLTS ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 

TEMPERATURE OF 2870*K. 
TUBE TEMPERATURE • 22•C 
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6903 

Photomultiplier Tube° 

1 

o 

10-STAGE, HEAD-ON, 
FLAT-FACEPLATE 

S-I3 RESPONSE 
ELECTROSTATICALLY FOCUSED 

DYNODE STAGES 

For DetectionandMeasureaent of Ultraviolet 
RadiationandOtherLow-LevelRadiation Sources 

GENERAL 

Spectral Response  S-I3 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape   Flat, Circular 
Minimum area  2 sq in 
Minimum diameter  1-5/8 in 

Window Fused Silica 
Maximum thickness 0  150 in 
Index of refraction at 2000 angstroms I  51 

Dynode Material   Cesium-Antimony 
Direct Interelectrode Capacitances (Approx.) 

Anode to dynode No.10 4  4 pF 
Anode to all other electrodes 7  0 pF 

Maximum Overall Length  6-9/16 in 
Seated Length   5-5/8 ± 3/16 in 
Maximum Diameter  2-5/16 in 
Operating Position  Any 
Weight (Approx  )  5  8 oz 
Bulb  T16 
Socket Amphenolb No.59-417, or equivalent 
Magnetic Shield . Perfection MicaCo.c, No.P-108,or equivalent 
Base Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.B14-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW  I4AA 

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

DY8 
DV6 7 DYg 

DYg 

DY4 

DY10 

12 DY3 

DY2 I 14 o 
DV! K 

DIRECTION OF RADIATIONi 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. I 
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MAXIMUM RATINGS,ADSOLUTE-MAXIMUMVALUES 

! DC or Peak AC Supply Voltage 
Between anode and cathode   1250 V 
Between dynode No.10 and anode  250 V 
Between dynode No.1 and cathode   300 V 
Between focusing electrode and cathode  300 V 

Average Anode Currentd 0  75 niA 
Ambient Temperature   75 °C 

... CHARACTERISTICS RANGE VALUES 

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

With E = 1000 volts (Except as noted) 

Hin TYW Max 
Sensitivity 

Radiant, at 4400 angstroms 7.2x104 A/W 
Cathode radiant, at 

4400 angstroms  0.047 A/W 
Luminous: 

At 0 c/se   10 90 300 A/le 
With dynode No.10 as 

output electrode f . 52 A/le 
Cathode luminous: 

With tungsten light 
sourceg   4x10-g 6510-6 A/le 

With blue light 
- - 4510-9 A sourre"    

Current Amplification . 1.5x109 - 
Equivalent Anode-Dark- k k 

5x10-1 °. 2x10-9 a le Current Inputg { 
6.3510-12 2.5510-12 W 

Equivalent Noise Input 
Luminous"   6.7510-12 2.7510-11 lm 
RadiantP  8.4510-15 W 

Dark Current to any 
Electrode Except Anode 
at 25° C  7.5x10-7 A 

With E u 750 volts (Except as noted) 

Min Typ Max 

Sensitivity 
Radiant, at 4400 angstroms - 6.3x109 - A/W 
Cathode radiant, at 

4400 angstroms  0.047 A/W 

Indicates a change. 

o 
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6903 

Min Typ 

Luminous: 
At 0 c/s°   7.9 
With dynode No.10 as 

output electrode f . 4.6 
Cathode luminous: 
With tungsten light 

source,   
With blue light 

source h   4x10-5 
Current Amplification . .   - 1.3x105 

4x10-5 6x10-5 

Max 

Ailm 

A 

• Alternate designation for Multiplier Phototube. 

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

C Made by Magnetic Shield Di v i m ion, Perfection Mica Co., 1829 Civic 
Opera Bldg., 20 North Wacker Drive, Chicago 6, Illinois. 

d Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source is • tungsten-fila-
ment lamp having a lime-glasii envelope. It is operated at • color-
temperature of 2870° K and • light input of 10 micro! ameos is used. 

An output ...rent of opposite polarity to that obtained nt the anode 
Bey be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.10 circuit 
and the anode :servea only a» collector. The curve shown in Typical 
Anode Characteristics does not apply when dynode No.10 is weed me the 
output electrode. 

Under the following conditions: The light source is • tungsten-fila-
ment lamp having • lime-glasii envelope. It is operated at • color 
temperature of 2870" K. The value of light flux is 0.01 lumen and 
200 volts are applied between cathode slid all other electrodes con-
nected anode. 

h Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter (Corning C.S. No.5-58, GI.. Code 
No.5113 polished to 1/2 stock thickne. — Manufactured by the Corning 
Was. Work., Corning, New York) from a tungeten-filament lamp operated 
at • color temperature of 2870° K. The velue of light flux incident 
on the filter is 0.01 lumen and 200 volts are applied b eeeee n cathode 
and all other electrode. connected soll anode. 

For meximum sign.1-to-noi.e ratio operation with a 'apply voltage (E) 
below 1000 volts is recomamaded. 

Measured at a tube temperature of 25° C and with 'apply voltage (E) 
adjiffled to give • luminous eeee itivity of 20 amperea per la.«. Dark 
current may be reduced by use of a refrigerant. 

In Determined st 4400 angstroms. 

n Under the following conditions: Supply voltage (E) is as shown, 25° C 
tube temperature, external shield connected to cathode, bandwidth 
cyqle per second, tungsten-light source at • color temperature of 

2870" K interrupted at • low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
*on period of the pulse ía equal to the 'off' period. 

P Under the same conditions as shown under (n) except that use is made 
of s monochromatic source having radiation at 2537 angstrom.. 

See Spectral Characteristic of 2870° 1 Light Source and Spectral 
Characteristic of Light from 2870° 1 Source after Passing through 
Indicated Blue filter at front of thin section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
Of PHOTOSENSITIVE DEVICE HAVING S-I3 RESPONSE 

is shown at the front of this section 

RADIO CORPORATION OF AMERICA 
irà Electronic Components and Devices Harr Non, N. J. 

DATA 2 

7-65 



DIMENSIONAL OUTLINE 

BASE 
JEDEC GROUP 5 
Na 814 -38 

PHOTOCATHODE 
2 t DIAMETER 

5/8 MIN. 
(SEE NOTE) 

La5/,6 MAX. 
DIA. 

716 
BULB 

DIMENSIONS IN INCHES 

e2Cs-NosaRt 

Center line of bulb will not deviate more than 3° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: Within minimum diameter, deviation from flatness 
will not exceed 0.010" from peak to valley. 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. Se1.,1„1 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

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

PROVIDES 1/5 OF E BETWEEN CATHODE AND DYNODE No.l.   
I/12 OF E FOR EACH SUCCEEDING STAGE; AND 142 OF E 

BETWEEN DYNODE No.I0 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO PROVIDE 

MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED   
AT A COLOR TEMPERATURE OF 21370° K, 

DASHED PORTION INDICATES INSTABILITY. 

TUBE TEMPERATURE= 25°C 
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6903 

CHARACTERISTICS 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 
OF E BETWEEN CATHODE AND DYNODE No. I ; 1/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN 
DYNODE No.I0 AND ANODE. FOCUSING—ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
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6903 
TYPICAL EFFECT OF MAGNETIC 
FIELD ON ANODE CURRENT 

MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 
TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

DYNODE - No. I - TO - CATHODE VOLTS *150 
EACH - SUCCEEDING - STAGE VOLTS • 100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 
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6914, 6914A 
Image Converter Tubes 

Monovoltage Types Having S-1 Spectral Response 

GENERAL 
For Both Types 

Spectral Response   S-1 

Wavelength of Maximum Response   800 ± 100 nm 

Photocathode: 

Material   Ag-O-Cs 

Minimum useful diameter   25 mat (1.000 in) 
Image surface: 

Shape   Convex 

Window 
Index of refraction at 589.3 nm   1.48 

Fluorescent Screen: 
Minimum useful diameter   21.8 mm (0.860 in) 
Phosphor   P20, Aluminized 

Fluorescence end phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 
Shape   Flat 

Window 
Index of refraction at 589.3 nm   1.48 

Focusing Method   Electrostatic 

Tube Dimensions: 

Overall length   2.925 in ± 0.050 in 

Maximum diameter   1.880 in ± 0.025 in 

Operating Position   Any 

Weight   3 oz 

MAXIMUM RATINGS, Absolute-Maximum Values for altitude up to 

10,000 feet 

For Both Types 

Anode Vol tap : b 
Average (DC)   16000 max. V 

Peak Instantaneous   17000 max. V 

Average Photocathode Current 
(Continuous operation)c   0.35 max. µA 

Peak Photocathode Currentd   3.5 max. µA 

Ambient-Temperature Range   -54 to +68 oc 

IMCWE Electronic 
Components 

DATA 1 
8-70 



6914, 6914A 
Characteristics at Ambient Temperature of 220 C 

Type 6914 Type 6914A 

Anode Voltage (DC)h   16000 16000 

Typical Paraxial Magnification 
Factore   0.76 0.76 

Minimum Conversion 
I ndexf   15 15 

Resolution9   50 50 line-
pairs/mm 

Maximum Quotienth of Screen 
Background by Conversion 
Index   2.5x10-7 2.5x10-7 Imicm2 

Maximum Luminous Equivalent 
of Infrared Radiation for 
Threshold Visibility!   - 4.1x10-11 Im 

Photocathode Sensitivity: 

, Radiant k   2.3 2.3 mA/W 

Luminous m   25 25 I.tAilm 

b Referred to photocathode. 

• Averaged over any interval of 10 seconds maximum. 

d The 6914 and the 6914A should not be subjected to this peak 

photocathode current value more than 10 times during the useful 

life of the tubes. No single time period during which this current 

is drawn should exceed 2 minutes. 

V 

B Defined as the ratio of the linear size of the image on the fluores-
cent screen to the linear size of the image on the photocathode. 

The image on the photocathode consists of two parallel lines 

0.08" long, each located 0.10" from the tube axis. Size of the 

image on the fluorescent screen is determined by measuring the 

spacing between the two parallel lines. 

Ratio of luminous flux from fluorescent screen to the product 

of the luminous flux incident on Corning No.2540 infrared filter 

(Melt No.1613, 2.61 mm thick) or equivalent, and the filter 

factor of 10.8 per cent. The light source is a tungsten-filament 

lamp operated at a color temperature of 28540 K. 

g The resolution, both horizontally and vertically in a 0.24-inch-

diameter circle centered on the photocathode, is determined 

with a pattern consisting of alternate black and white lines of 
equal width. Any two adjacent lines are designated as a "line-

pair". 

--e.—Indicates a change or addition 

) 
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6914, 6914A 
h The value of this quotient for any individual tube multiplied by 

the square of the magnification factor of the tube gives that 
value of the incident illumination from 28540 K source required 

to produce an increase in screen brightness equal to the screen 
background. 

Radiation from a tungsten lamp operating at a color temperature 

of 28540 K is passed through a Corning No.2540 infrared filter 

and focused to a point on the photocathode. The resulting image 

on the fluorescent screen is viewed by a dark-adapted eye through 
a 10-power ocular. The amount of infrared radiation for threshold 
visibility is determined by reducing the incident radiation until 
the image on the screen can just be discerned. The luminous 

equivalent of this amount of infrared radiation is the product of 
the unfiltered luminous flux from the 28540 K source and the 

filter factor of the Corning No.2540 infrared filter. 

For incident radiation at the wavelength of maximum response 
of the spectral sensitivity characteristic. 

m Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. The lamp is operated 
at a color temperature of 28540 K. The value of light flux is 

1 x 10-2 lumen and 200 volts are applied between the photo-
cathode and anode. 

SAFETY PRECAUTIONS 
X-Radiation Warning 

This tube in operation produces X-rays which can constitute 
a health hazard unless the tube is adequately shielded. Make 
sure the shielding provides the required protection against 

personal injury. 
High Voltage 

The high voltage at which the tube is operated may be very 

dangerous. Great care should be taken in the design of appa-
ratus to prevent the user from coming in contact with the 

high voltage. 

Operating Considerations 

Handling. The tubes should be handled by the metal ter-

minals. Fingerprints on the glass should be avoided since 

they cause leakage current, corona, and higher screen back-

ground. To minimize the possibility of leakage current and 

corona, the external surface of the glass side wall is coated 
with a transparent, nun-hygroscopic film. [his film should 

[ECM Electronic Components 
DATA 2 
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6914, 6914A 

be cleaned only with a soft dry cloth. 

Subjecting the tubes to intense incident-radiation levels may 

temporarily decrease the tube's sensitivity even though 

there is no voltage applied. The magnitude and duration of 

this decrease depend on the length of exposure. Permanent 

damage to the tube may result if it is cxposed to radiant 

energy so great as to cause excessive heating of the photo-

cathode. 

Connections to the two terminals of the tube, indicated on 

the Dimensional Outline, should not be soldered to the ter-

minals. They may be made by spring fingers engaging the 

rim or the straight side of each terminal. 

Magnetic shielding of these image tubes is required to mini-
mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. 

If an iron or steel case is used, care should be taken in its 

construction to insure that the case is completely demagne-

tized. 

TYPICAL CHARACTERISTIC 

LIGHT INPUT OF 0.1 LUMEN FROM 2854° K TUNGSTEN SOURCE 

INCIDENT ON CORNING NO 2540 INFRARED FILTER. 

IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH 
100 — tc,-_, •,-• .. 
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6914, 6914A 

DIMENSIONAL OUTLINE 

SEE DETAIL 

895 
± 030 

PHOTOCATHODE 
TERMINAL 

NOTE 2 

.400 
±.025 

USEFUL 
PHOTOCATHOOE 
1.000 MIN. DIA. 

.098 
± 030 

1796 
MAX. DIA. 

i NOTE 5 
/ 2.718 

1-.050 
,  - 068 

AX DIA. I 
i.796 

1 
2.925 
±.050 

Ti 1687 ± .007,j1 ANODE 

LIMO t .025 
D A. TERMINAL 

SEE DETAILW DIA. 

DETAIL A 

Dimensions in Inches 

DETAIL II 

USEFUL 
SCREEN 

.860 MIN. DIA. 

.120 t. .030 
NOTE 3 

---F__ .120 ±.030 

- 1.687 ±.007 
DIA. 

NOTE 4 

920A- 9922Ri 
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6914, 6914A 

DIMENSIONAL OUTLINE NOTES 

Note 1: Radius of curvature of faceplate is 2.38" ± 0.05". Fide 

plate thickness at center is 0.065" ± 0.004". 

Note 2: Three insulated lead tips will not extend beyond maxi-

mum O.D. of tube. Leads are used only during tube manufacture. 

Note 3: Depth is measured to tangent of the two radii. 

Note 4: Diameter is measured to tangent of the two radii. 

Note 5: The exhaust tip will not extend beyond max. dia, of tube. 

TYPICAL MOUNTING ARRANGEMENT 

INSULATING MATERIAL CAT-14E10£ CONTACT 

SPRING 

TERMINAL CONNECTIONS 

CL: Collector 

Gi: Grid No.1 

(Focusing Electrode) 

G2: Grid No.2 

(Focusing & Accelerating Electrode) 

K: Photocathode 
Direction of incident radiation: 

Perpendicular to photocathode end of tube 

ANODE CONTACT 

92CS-I3222 

) 
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6914, 6914A 

PINCUSHION DISTORTION 10E* CENT) • 

(IA -1)s100 WHERE: Mc 
Mx x MAGNIFICATION AT DISTANCE "x" ram 

CENTER OF PHOTOCATHODE 
Mc MAGNIFICATION AT CENTER OF 

PHOTQCATHODE  

inflm Electronic Components 
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6914, 6914A 

eL±,,u Lu 

> > m 

The dashed portion shown in the above curve of the spectral response 

is not controlled. 
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6929 
Image Converter Tube 

Monovoltage Type Having S-1 Spectral Response 

GENERAL 

Spectral Response   S-1 

Wavelength of Maximum Response   800 ± 100 nm 

Photocathode: 

Material   Ag-C-Cs 

Minimum useful diameter ....... . 19.05 mm (0.750 in) 

Image surface: 

Shape   Convex 

Window 

Index of refraction at 589.3 nm   1.48 

Fluorescent Screen . 

Minimum useful diameter   14.48 mm (0.570 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape   Flat 

Window 

Index of refraction at 589.3 nm   1.48 

Focusing Method   Electrostatic 

Tube Dimensions: 

Overall length   2.285 in ± 0.050 in 

Maximum diameter   1.350 in ± 0.015 in 

Operating Position   Any 

Weight 1  5 oz 

MAXIMUM RATINGS, Absolute-Maximum Values 

Anode Voltage :b 

Av,oIDC)   12500 max. V 

Peak Instantaneous   13000 max. V 

Average Photocathode Current 

(Continuous operation)c   0.35 max. 1.1A 

Peak Photocathode Currentd   3.5 max. (..1A 

Ambient Temperature   75 max °C 

DUCEM Electronic Components 
DATA 1 
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Anode Voltage (Dal   12000 V 

Typical Paraxial Magnification Factor   0.75 

--me-Minimum Conversion Index 15 

Resolution9   50 line-
Pairs/mm 

Maximum Quotienth of Screen Background 
by Conversion Index   3.3x10-7 Im/cm2 

Sensitivity: 

Radiand   2.3 mAM 

Luminous k   25 p.A/Im 

b Referred to photocathode. 

C Averaged over any interval of 10 seconds maximum. 

d The 6929 should not be subjected to this peak photocathode cur-

rent value more than 10 times during the useful life of the tube. 

No single time period during which this current is drawn should 

exceed 2 minutes. 

e Defined as the ratio of the linear size of the image on the fluores-

cent screen to the linear size of the image on the photocathode. 
The image on the photocathode consists of two parallel lines 

0.08" long, each located 0.08" from the tube axis. Size of the 

image on the fluorescent screen is determined by measuring the 

spacing between the two parallel lines. 

Ratio of luminous flux from fluorescent screen to the product 

of the luminous flux incident on Corning No.2540 infrared filter 
(Melt No.1613, 2.61 mm thick) or equivalent, and the filter 
factor of 10.8 per cent. The light source is a tungsten-filament 

lamp operated at a color temperature of 28540 K. 

g The resolution, both horizontally and vertically in a 0.15-inch-
diameter circle centered on the photocathode, is determined 

with a pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated as a "line-

pai r". 

h The value of this quotient for any individual tube multiplied by 

the square of the magnification factor of the tube gives that 

value of the incident illumination from 28540 K source required 

to produce an increase in screen brightness equal to the screen 

background. 

--e— Indicates a change 

o 

o 

o 

o 
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6929 
For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 2854° K. The value of light flux is 

0.01 lumen and 200 volts are applied between anode and 

cathode. 

SAFETY PRECAUTIONS 

X-Radiation Warning 

This tube in operation produces X-rays which can constitute 

a health hazard unless the tube is adequately shielded. Make 

sure the shielding provides the required protection against 

personal injury. 

High Voltage 

The high voltage at which the tube is operated may be very 

dangerous. Great care should be taken in the design of appa-

ratus to prevent the user from coming in contact with the 

high voltage. 

Operating Considerations 

HANDLING The tubes should be handled by the metal ter-

minals. Fingerprints on the glass should be avoided since 

they cause leakage current, corona, and higher screen back-

ground. To minimize the possibility of leakage current and 

corona, the external surface of the glass side wall is coated 

with a transparent, lion-hygroscopic film. This film should 

be cleaned only with a soft dry cloth. 

Subjecting the tube to intense incident-radiation levels may 

temporarily decrease the tube's sensitivity even though 

there is no voltage applied. The magnitude and duration of 

this decrease depend on the length of exposure. Permanent 

damage to the tube may result if it is exposed to radiant 

energy so great as to cause excessive heating of the photo-

cathode. 
Connections to the two terminals of the tube, indicated on 

the Dimensional Outline, should not be soldered to the ter-

minals. They may be made by spring fingers engaging the 

Electronic 
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6929 
rim or the straight side of each terminal. 

Magnetic shielding of this image tube is required to mini-
mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. 

If an iron or steel case is used, care should be taken in its 

construction to insure that the case is completely demagne-
tized. 

TYPICAL CHARACTERISTICS 

LIGHT INPUT OF 0 I LUMEN FROM nee K TUNGSTEN SOURCE 
INCIDENT ON CORNING No. 2540 INFRARED FILTER. 
IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH. 

IOU 

eo 

60 

40 

o 

20 

m 

12 6 e 
ANODE KILOVOLTS 

SECS- MIME 

DIMENSIONAL OUTLINE DETAILS 

.170 i.030 
NOTE 3 

.170 t.030 
NOTE 3 

?Jo 1.005 

—1.210 t.00 

MCBDU Electronic Components 
DATA 2 
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DIMENSIONAL OUTLINE 

SEE DETAIL *A. 

.741 
1.030 

PMOTOCATHODE 
TERMINAL 

NOTE 2 

1.200 +085 .071 DIA. 
-.  

.645 1•  
ez 090 .385 
4 .025 

SEE DETAIL'S` 

1.350 ±.025 
D A. 

1.210 ±.005 

DIA. 

USEFUL 
PHOTOCATHODE 
.750 MIN. DIA. 

.095 
t.O30 

2.285 
t.050 

NOTE 4 

2.000 
t.035 

1.4._ 1.315 I 
' MAX. DIA. 

1.210 t .005 
D A. TERMINAL ANODE 

1.350 ± .025 
D A. 

USEFUL 
SCREEN 

.570 MIN. DIA. 

Dimensions in Inches 92CM-9995R2 

Note 1: Radius of curvature of faceplate is 1.230" ± 0.005"; 

faceplate thickness at center is 0.060" ± 0.004". 

Note 2: Three insulated lead tips will not extend beyond maxi-

mum 0.0. of tube. Leads are used only during tube manufacture. 

Note 3: Depth is measured to tangent of the two radii. 

Note 4: Tip will not extend beyond maximum 0.11 of tube. 

BUM Electronic Components 
DATA 3 

8-70 



TYPICAL MOUNTING ARRANGEMENT 

INSULA I INle MAI LRIAL 

TERMINAL CONNECTIONS 

CL: Collector 

G1: Grid No.1 

(Focusing Electrode) 

G2: Grid No.2 

(Focusing & 

Accelerating Electrode) 

K: Photocathode 

Direction of incident radiation: 

Perpendicular to photocathode end of tube 

SPRING L ANODE CONTACT 

32CS-13222 

ANODE (SCREEN 
G2 ,CL 

o 

DUCEM Electronic Components 
DATA 3 
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PINCUSHION DISTORTION (PER CENT) • 

( -1)1(100 WHERE: Mc 
NIR • MAGNIFICATION AT DISTANCE "X" FROM 

CENTER OF PHOTOCATHODE 
Me • MAGNIFICATION AT CENTER OF 

PHIr'ÇÇAjlaje  

1M,CELM Electronic Components 
DATA 4 

8-70 
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TYPICAL SPECTRAL RESPONSE CHARACTERISTIC 

150 

100 

80 

60 

40 

4 

2 

RANGE OF 
MAXIMUM VALUE  

300 500 700 900 
WAVELENGTH—NANOMETERS 

e-
w III 

0 o 1- D _à- - 
m>> se 

w 
to 

ia 
o 
4 

;le 

I100 

Mil- Z473112 

The dashed portion shown in the above cum, of the spectral response 

is not controlled. 

U 

113CM Electronic Components 
DATA 4 
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Gas Phototube 
SIDE-ON TYPE HAVING UNOBSTRUCTED 
PHOTOCATHODE AREA AND S-I RESPONSE 

DATA 

I ' 

( 

General: 

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

Shape Semicylindrical 
Minimum unobstructed projected length'   23/32" 
Minimum unobstructed projected width'  9/16" 

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

(JEDEC No. B5-10) 
Basing Designation for BOTTOM VIEW   3LI 

DIRECTION OF RADIATOR 

Pin 1 -fio Connection 
Pin 2-No Connection 

Pin 4- Anode 
Pin 6-No Connection 
Pin 8-Photocathode 

Maximum Ret4nge, Absolute—Maximum Vaives: 

Rating i Rating 11 
ANODE-SUPPLY VOLTAGE 

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

DENSITYb . . . . .... 60 max. 30 max. pa/sq. in. 
AVERAGE CATHODE CURRENTb . 6 max. 3 max. 
AMBIENT TEMPERATURE  100 max. 100 max. 

Characteristics: 

With an anode—sun04 voltage of go 
volts unless otherwise specified 

Min. Median Max. 
Sensitivity: 

Radiant, at 8000 
angstroms  - 0.019 - amp/watt 

..lnalcates a change. 

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

DATA I 

3-61 
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Min. tedian tax. 
Luminous:c 

At 0 cps  .. 140 200 330 ma/lumen 
At 5000 cps   165 - ma/lumen 
At 10000 cps  - 150 - ma/lumen 

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

Minimum Circuit Values: 
With an anode-supply 
voltage of 70 or less go voits 

DC Load Resistance: 
For dc currents above 
3 ma 0  1 min. megohm 

For dc currents below 
0 mie. - megohms 

- 2.5 min. megohms 

2 pa  - 1 min. megohm 

3 ma  
For dc currents above 
2 ma  

For dc currents below 

e On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

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

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

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

AREA 

-- 2/2 
MAX. 

INTERMEDIATE-
SHELL OCTAL 
5-PIN BASE, 
ARRANGEMENT I, 
JEDEC MOBS-10 

UUi 
--1J I 9/32' MAX. LI-

DIA. 

MAX. 

PHOTOCATHODE 

92C3-91911R1 

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

DATA 2 

3-61 
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Vidicon 
(---- lAGNETIC FOCUS I" Diameter MAGNETIC DEFLECTION 

_ For Live and Film Pickup With Color 
or Black-and-White TV Cameras 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 
Current at heater volts = 6.3   
b i rect I nterel ect rode Capac i tance: li 
Target to all other electrodes  4.6 Pf 

Spectral Response   See Accompanying curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect rat 0)b   0.62" 

7----- Focusing Method  Màgnet ic 
f‘,. Deflection  Method  Magnet ic 
— Overall Length  6.25" ± 0.25" 

Greatest Diameter   1.125" ± 0.010" 
Operating Position.     Any 
Weight (Approx  )  2 oz 
Sul b T8 
Focusing Coil   Cleveland El ect ron lose , dNo.VF-115-5, 

or equivalent 
Deflecting Yoke   Cleveland Electronicf ,b NO.VY-111-3, 

or equivalent 
Al ignment Coil  Cleveland El ect ron ice , dNo. VA-118, 

or equivalent 
Socket  CincheNo.54A18088, or equivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HM 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Do Not Use 
Pin 4 -Do Not Use 
Pin 5-Grid No.2 
Pin 6-Grid No.3 

& No.4 
Pin 7-Cathode 
Pin 8-Heater 
Flange-Target 

Short Pin-Do Not Use 

6  3 ± 10% volts 
0.6 amp 

TARGET 
IC G2 

SHORT 
PM 
IC 

G3 
04 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute—Maximum Values: 

For scanned area of 1/2" x 3/8" 
Grid-No.3 6 Grid-No.4 Voltage   750 max. volts 
pr id—No.2 Vol tage   750 max. volts 
r. d-No. 1 Vol tage:  
Negative-bias val ue   300 max. volts -.-
Posit ive-bias value   O max. volts 

Indicates a change. 

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

DATA I 

2-65 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Dark Current  
Peak Target Current . .   
Faceplate: 

Illumination   
Temperature  

125 max. volts 
10 max. volts'---\, 

0.25 max. ma ' 
0.55 max. ma 

1000 max. ft 
71 max. 0C 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temPerature 0130° to35° C 

Grid-No.4 (Decelerator) (5, Grid-N0.3 
(Beam-Focus Electrode) Voltage   2500 to300 volts 

Grid-No.2 (Accelerator) Voltage   300 volts 
Grid-No.1 Voltage for picture 

cutoff'   -45to-100 volts ( 
Average "Gamma" of Transfer Charac-

teristic for signal-output current 
between 0.02 ma and 0.2 ma  0.65 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.) .1 

Voltage: 300:1 Minimum Peak-to-Peak Blanking 

When applied to grid No.1   75 volts 
When applied to cathode   20 volts 

Field Strength at Center of Focusing 
Coil (Approx  )   40 gauss 

Field Strength of Adjustable 
Alignment Coilh   0 to 4 gauss 

Maximum-Sensitivity Operation for Live-Scene Pickup 
Faceplate Illumination (Highlight)  2 fc 
Maximum Target Voltage required to 

produce dark current of 0.2 ma 
in any tube"  110 volts 

Target Voltage"   '   60 to100 volts Dark Current  ( 0.2 ma ,. 
Target Current (Highlight)"   0.4 to 0.5 ma 
Signal-Putput Current:r 

Peak  0.2 to0.3 
Average   0.08 to 0.1 

Average-Sensitivity OPeration for Love-Scene Pickup 
Faceplate Illumination (Highlight)  15 
Maximum Target Voltage required to 

produce dark current of 0.02 ma 
in any tube"  60 

Target Voltage"   30 to 50 
Dark Current  0.02 
Target Current (Highl i ht)" 0  3 to 0.4 
Signal-Output Current: 

Peak 0  3 to 0.4 
Average 0  1 to 0.2 

Pa 
Ma 

fc 

volts 
volts 

ma 
ma 

ma 
Ma 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Minimum-Lag OPeratton for Fila Fieltu# 

Faceplate Illumination (Highlight). . . . 100 fc 
/- ,Maximum Target Voltage required to 

produce dark current .of 0.004 ma 
in any tube 30 volts 

Target Voltage'   15 to25 volts 
Dark Current  0.004 ita 
Target Current (Highlight)" 03 to 0.4 e 
Signal-Output Current:r 

Peak 0  3 to 0.4 Ma 
1 Average 0  1 to 0.2 Pa 

a This capacitance, which effectively Is the output impedance of the 
7038, is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is In the order of 100 megohms. 

Proper orientationof quality rectangle Is obtained when the horizontal 
scan isessentially parallel tothe straight sides ofthemasked portions 
of the faceplate. The straight sides are parallel to the plane passing 
through the tube axis and short pin. The masking is for orientation 
only and does not define the proper scanned area of photoconductive 
layer. 

C Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d These components are chosen to provide tube operation with minimum 
beam-landing error. 

e Cinch Manufacturing Corp., 1026 South Homan Avenue, Chicago 24, 

Beam focus is obtained by combined effect of grld-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
en average field strength of 40 gauss. 

0 Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid eo.e and 
grid No.3 should be operated above 250 volts. 

h With no blanking voltage on grid No.l. 

.1 Measured with high-gain, low-noise, cascode-input -type amplifier 
having bandwidth of 5 Mc. Because the noise in such a system is 
predominately of the high-frequency type, the visual equivalent signal - 
to-noise ratio is taken as the ratio of highlight video-signal current 
to rims noise current, multiplied by a factor of 3. 

The alignment coil should be located on the tube so that its center 
is at a distance of 3-11/16 Inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

• e:elamt de rretrofp:rram: 7281, must be to that value which 

n indicated range for each type of service serves only to illustrate 
the operating target-voltage range normally encountered. 

P The deflecting circuits must provide extremely linear scanning for 
good black-level reproduction. Dark-current signal is proportional 
to the scanning velocity. Any change in scanning velocity produces a 
black-level error in direct proportion to the change in scanning 
velocity. 

n dWslilagn iittrI mg te2ilele/ié rroieelr4oel O'nPI:t turelicellsOgfigki 
✓ Defined as the component of the target current after the dark-current 
component has been substracted. 

RADIO CORPORATION OF AMERICA 
Electronic Comments and Devices Harrison. N. J. 
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•••• 

1.125 .835 
±.010 ±.035 
DIA. 

6.25 
1.25 

.050 FACEPLATE ¡ 

.175-1 

MASKED PORTION 
OF FACE 

OPTIONAL 
(SEE NOTE ) 

METAL 
TARGET 
FLANGE 

+.030 
1.020 -.035 

DIA 

BASE 
JEDEC N2E8-11 

92C5-9494R5 

DIMENSIONS IN INCHES 

Note: Straight sides of masked port ions are parallel to 

the plate passing through tube axis and short pin. 

.0. Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. ¡a 
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SCHEMATIC ARRANGEMENT 

GRID Nw.4 FOCUSING COIL ALIGNMENT COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 
GLASS 

FACEPLATE 

TARGET CONNECTION 

GRID Nw.2 

GRID Nel 

CATHODE 

GRID Nw.3 

MWS-9306112 TARGET 

Alignment of the beam is accomplish«, by a transverse 
magnetic field produced by external coils located at the base 
end of the focusing coil. 

Deflection of the beam is accomplished by transverse 

magnetic fields produced by external deflecting coils. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

For Minimum Beam—Landing Error 

ememeeee 
•>>>>>>>. 
›mm«ee. 

DIMENSIONS IN INCHES 

FOCUSING COIL 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

IMCS-11600 

The deflecting yoke and focusing coil used with the 7038 
are designed to cause the scanning beamto land perpendicularly 

to the target at all points of the scanned area with minimum 
beam-landing error and resultant superior uniformity of sen-
sitivity and focus over the scanned area. 

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

DATA 3 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

===.. 

ILLUMINATION : UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCT VE LAYER= 1/2 x3/ 
FACEPLATE TEMPERATURE=30. C APPROX. 

ammaitiiim 

011:1;M:::"' ooe 
Aimmuipílumu (D•miumin 

111111111 

maree,ân5amiramlammaran inurain c, Agmuzuniammulmommunn 
'?d1111121111C.1111111.1111111.111111111 

•1111•••••••11•111110,1•••••••111.11MIM••1111••••••MOIMIMM• 
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mmilinumnionumansimmzumnimausin 
BI111111111111111111B11111111111111111111111111111 
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0.01 01 0 00 moo 
win* K TUNGSTEN ILLUMINATION ON TUBE FACE —FOOT-CANDLES 

92C5-9495 

TYPICAL PERSISTENCE CHARACTERISTIC 
— 
— 
:-.-j' 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES =0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 1/; 3( 3/8' 
FACEPLATE TEMPERATURE =30° C APPROX. 

I
 

P
E
R
 C
E
N
T
 
O
F
 I
N
I
T
I
A
L
 
S
I
G
N
A
L
 

A
F
T
E
R
 D
A
R
K
 P
U
L
S
E
 O
F
 1/
2
0
 S
E
C
O
N
D
 

V.
 
O 

-
 

e
 

'S 
:Y. 

 

...,----• 

- 

1 

0.001 0.01 0.1 
DARK CURRENT—MICROAMPERES 

92CS-9504R1 
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TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES =0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYERr 1/2"x 3/8" 
FACEPLATE TEMPERATURE= 30. C APPROX. 
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SPECTRAL-SENSITIVITY CHARACTERISTICS 

CURVE A: FOR EQUAL VALUES OF SIGNAL— 
OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPERES FROM 

SCANNED AREA OF !,2 "x -%". 0.02 

DARK CURRENT (MICROAMPERES). 0.02 
CURVE B: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE . 

CURVE C: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT WITH RADIANT 
FLUX FROM TUNGSTEN SOURCE 
AT 2870 ° K 
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DARK-CURRENT RANGE 
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TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL-OUTPUT MICRO - 
AMPERES =0.3 

SCANNED ARE OF rHOTOCONDUCTIVE 
LAYER = I/2 x 3/8 

FACEPLATE TEMPERATURE = acr C APPROX. 
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7102 
Photomultiplier Tube 

1 10-Stage, Head-On Type Having S-1 

Spectral Response 

For the detection and measurement of low-level radiation 
extending from the visible to near-infrared region of the 
spectrum. 

GENERAL 
-- Spectral Response   S-1 

Wavelength of Maximum Response   8000 +1000 

Cathode, Semitransparent   Silver-Oxygen-Cesium 

Minimum area   1.2 in2 (7.7 cm2) 

Minimum diameter   1.24 in (3.1 cm) 

Window Lime Glass (Corn in? No.0080) or equivalent 
Shape   Plano-Plano 

Index of refraction at 5893 angstroms   1.512 
Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10   4 pF 

Anode to all other electrodes   7 pF 
Maximum Overall Length   4.57 in (11.6 cm) 

Seated Length   3.88 in + 0.19 in (9.8 + 0.48 cm) 
Maximum Diameter  1.56 in 

Bulb  T12 
Base Small-Shell Duodecal 12-Pin (JEDEC 812-43), 

Non-hygroscopic 

Socket   Ebyb No.9058, or equivalent 

Magnetic Shield   Millenc No.80802C, or equivalent 
Operating Position   Any 
Weight (Approx.)   2.2 oz (60 g) 

..MAXIMUM RATINGS, Absolute-Maximum Values 

DC Supply Voltage: 

Between anode and cathode  1500 max. V 

Between anode and dynode No.10   250 max. V 

Between consecutive dynodes  200 max. V 
Between dynode No.1 and cathode  400 max. V 

Average Anode Currente   10 max. µA 

Ambient Temperature f 75 max. °C 

MCEM Electronic Components 
DATA 1 
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7102 
-11. CHARACTERISTICS RANGE VALUES 

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

With E = 1250 volts (Except as noted) 

Min. Typical 
Anode Sensitivity: 

Radiandl at 8000 
angstroms   — 6.6x102 

Luminous (2870° K)   1 7 

Cathode Sensitivity: 

Radianti at 8000 
angstroms   — 2.8x10-3 — A/W 

Luminousk (2870°K)   1x10-5 3x10-5 — A/Im 
Current with infrared 
light sourcem (28700 K 
+ C.S. No.7-56)   1.2x1043 4x10-8 — A 

Quantum Efficiency 
at 7800 angstroms   — 0.43 — % 

Current Amplification  — 2.3x105 — 

Anode Dark Current"   — 1.9x10-6 6x10-6 A 

Equivalent Anode Dark — 4.8x10-7 1.5x10-6 Im 
Current Input^   W 5.1x10-9P 1.6x10-5P 

1.5x10-1° — Im 

Equivalent Noise Inputs, 1.6x10-12r — w 

Anode-Pulse Rise Times 
at 1500 V   — 2.2x10-° — s 

Electron Transit Time:S  
at 1500 V   — 2.8x10-8 

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

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

— - Philadelphia, PA 19144. 

Max. 

30 

A/Vg' 

A/Im 

• Made by James Millen Manufacturing Company, 150 Exchange 

Street, Malden, MA 02148. 
• Averaged over any interval of 30 seconds maximum. When sta-

bility of operation is important, the use of an average anode cur-

rent well below the maximum rated value of 10 microamperes is 

recommended. This maximum rating should never be exceeded 
because operation at higher average output currents may cause a 
permanent decrease in infrared sensitivity and a consequent de- — 

crease in the tube life. ) 

Tube operation at room temperature or below is recommended. — 

Indicates a change or addition. 

MUM Electronic Components 
DATA 1 



7102 
9 

h 

This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 94 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 2870° K and a light input of 10 micro-

lumens is used. 

This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 94 lumens per watt. 

Linder the following conditions - The light suurce is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 2870° K. The value of light flux is 0.01 

lumen and 250 volts are applied between cathode and all other 

electrodes connected as anode. 

Under the following conditions: Light incident on the cathode 

is transmitted through an infrared filter (CS. No.7-56, manu-

factured by Corning Glass Works, Corning, NY 148301 from a 

tungsten-filament lamp operated at a color temperature of 

2870° K. The value of light flux incident on the filter is 0.01 

lumen, and 250 volts are applied between cathode and all other 

electrodes connected as anode. 

At a tube temperature of 22° C. With supply voltage adjusted to 
give a luminous sensitivity of 4 amperes per lumen. Dark cur-

rent caused by thermionic emission may be reduced by use of a 
refrigerant. 

At 8000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 94 lumens per watt 

q Under the following conditions: Tube temperature 22° C. ex-
ternal shield connected to cathode, bandwidth 1 I-1z, tungsten-

light source at a color temperature of 2870° K interrupted at a 
low audio frequency to produce incident radiation pulses alter-

nating between zero and the value stated. The "on" period of 
the pulse is equal to the "off" period. 

At 8000 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 94 Iiimen5 per w att, 

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

anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variatión and is measured under condi-

tions with the incident light fully illuminating the photocathode. 

The electron transit time is the time interval between the arrival 
of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal  

112COM Electronic Components 
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7102 
reaches peak amplitude. The transit time is measured under 

conditions with the incident light fully illuminating the photo-

cathode. 

TERMINAL CONNECTIONS 

The base pins of the 7102 fit a duodecal 12-contact socket, 

such as Eby No.9058, or equivalent. The basing arrange-

ment is such that the voltage between anode pin and ad-
jacent pins is not more than twice the voltage per stage. 

As a result, external leakage between anode pin and ad-

jacent pins is kept low. 

ANODE CURRENT 

The operating stability of the 7102 is dependent on the 
magnitude of the anode current. The use of an average 

anode current well below the maximum rated value of 10 

microamperes is recommended when stability of operation 

is important. This maximum rating should never be ex-
ceeded because operation at higher average output currents 

may cause a permanent decrease in infrared sensitivity and 

a consequent decrease in the tube life. 

SHIELDING 

Electrostatic and/or magnetic shielding of the 7102 may 

be necessary. 

SCHEMATIC ARRANGEMENT OF STRUCTURE 

INTERNAL CONDUCTIVE 
COATING 

ACCELERATING - 
ELECTRODE 

GRILL 

SEMI-
TRANSPARENT 
PHOTOCATHODE—.4 

INCIDENT 
RADIATION 

I - 1(:) DYNODES 
II. ANODE 92GS-946911 

o 

</) 

MEDU Electronic Components 
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7102 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

RIO 

70 R 7 

REGULATED 
DC POWER 
SUPPLY R 

(SEE NOTE I) 

— 0 R 5 

DYNODE No.10 

DYNODE No. 8 

DYNODE No .8 

DYNODE No. 7 

DYNODE No .6 

DYNODE No.5 

DYNODE No. 4 

DYNODE No. 3 

DYNODE No.2 

DYNODE No I 

PHOTOCATHODE 

8 

LOAD 
CONNECTION 

o 

ANODE 

PHOTO-
MULTIPLIER 

92CS-, 2481171 

C1: 0.02µF, 20%, 500 volts (de working), ceramic disc 
C2: 0.01 20%, 500 volts (dc working), ceramic disc 

RI: 910,000 ohms, 2 watts 

R2 through .R11: 470,000 ohms, 1 watt 

Vote 1: Adjustable between approximately 500 and 1500 volts dc. 

Note 2: Capacitors C1 and C2 should be connected at tube socket 
for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of applica-
tion and output signal desired. 

Electronic 
Components 
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7102 
TERMINAL DIAGRAM (Bottom View) 

Pin 1: Dynode No.1 
Pin 2: Dynode No.3 
Pin 3: Dynode No.5 
Pin 4: Dynode No.7 

Pin 5: Dynode No.9 
Pin 6: Anode 
Pin 7: Dynode No.10 

Pin 8: Dynode No.8 

Pin 9: Dynode No.6 
Pin 10: Dynode No.4 

Pin 11: Dynode No.2 

Pin 12: Photocathode 

DIMENSIONAL OUTLINE 

A 

K 

DIRECTION OF RADIATION 
INTO END OF BULB 

I2AE 

—FACEPLATE 
(SEE NOTE) 

—PHOTOCATHODE 

T 12 BULB 

BASE 
JEDEC No 812-43 

92Cs-777056 

Note: Deviation from flatness vvilt not exceed 0.01D" 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. 

Dimensions Inches mm 

A 

8 

C 

D 

4.57 max. 

3.88 + 0.19 

1.24 min. dia. 

1.56 max. dia. 

116.1 max. 

98.5 + 4.8 

31.4 min. dia. 

39.6 max. dia. 

Electronic 
Components 
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7102 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No. I-TO-CATHODE VOLTS = 1/6 E 
EACH SUCCEEDING. DYNODE -STAGE VOLTS =1/12 E 
ANODE-TO-DYNODE No. 10 VOLTS = 1/12 E 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
92CS-I2475 

SPECTRALCHARACTERISTICOF RADIATION FROM 2870°K 
LIGHT SOURCE AFTER PASSING THROUGH INFRARED 
FILTER (CORNING C.S. NO.7-56) 
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7102 

SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

DYNODE No.I -TO-CATHODE VOLTS s I /8E 
EACH SUCCEED NG DYNODE-STAGE VOLTS = 1/12 
ANODE-TO-DYNODE No.10 VOLTS = 1/12 E 
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7102 
TYPICAL EADCI AND ANODE DARK 

CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF fliE SUPPLY 
VOLTAGE (E). 

DYNODE No.1-70 - CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS •I/12 E 
ANODE-TO-DYNODE No 10 VOLTS • I /12 E 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED ATA 

COLOR TEMPERATURE OF 2670•K. 
TUBE TEMPERATJRE 22C. 
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7117  

Photomultiplier Tube 

f 

9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For DC-Operated Control Applications Such 
as Automobile-Headlight Control 

GENERAL 
Spectral Response  S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode, Opaque  Cs-Sb-- ' 
Minimum projected lenotha 0  93 in 
Minimum projected widtha 0  31 in 

Window  Lime Glass, (Corning° No.0080), or equivalent— 
Dynode Material  Cs-Sb -.-
Direct Interelectrode Capacitances (Approx.) 
Anode to dynode No.9   4.2 pF 
Anode to all other electrodes  5.5 PF 

Maximum Overall Length 3  12 in 
Maximum Seated Length 2  69 in 
Length   1.56 ± 0.09 in 

base Seat to center of useful cathode area 
Maximum Diameter I  31 in 
Operating Position   Any 
Weight (Approx.)   1.6 oz 
Envelope   JEDEC 79 
Base . . .Small-Shell Neosubmagnal II-Pin (JEDEC No B11-104), 

Non-hygroscopic 
Socket   Amphenolc No.78S117, or equivalent 
Magnetic Shield  Millend No.8080IB, or equivalent 

ABSOLUTE-MAXIMUM RATINGS 
DC Supply Voltage 

Between anode and cathode  1250 V 
Between dynode No.9 and anode  250 V 
Between consecutive dynodes  250 V..-
Between dynode No.1 and cathode  250 V..-

Average Anode Current°   0.1 mA : 
Ambient Temperature  75 °C ' 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Dynode No.1 DA, 
Pin 2-Dynode No.2 Dy5 
Pin 3-Dynode No.3 

/- \•, Pin 4-Dynode No.4 IN 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 Dy3 
Pin 8- Dynode No.8 
Pin 9 - Dynode No.9 
Pin 10- Anode 
Pin 11- Photocathode 

Dy, 
DIRECT/ON OF RADIATION 

Ilk 

7 
Dy, 

Dy9 

Indicaues a change. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7117 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage lEl across a voltage 

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

1/10 of E for each succeeding dynode stage; and 1/10 of E be— 

tween dynode No.9 and anode. 

With E = 1000 V (except as noted) 
Min Typ Max 

Sensitivity 
n... Radiant, at 4000 austroms. - 3.4x104 - A/M 

Luminous, at 0 c/sT   34 - A/lm 
,.-Electrode Dark Current 

At 25°C 
At anode  I x 10-7 A 
At any other electrode. . •   7.5x10-7 A 

With E , Adjustable dc voltage 

Min Typ Max 
Anode-to-Cathode Voltageg   830 900 1100 Y 

DC values 

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

Made by Corning Glans Works, Corning, New York. 

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

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

e Averaged over any interval of 30 seconds maximum. 

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

g Under the following conditions: Light incident on the cathode is trans-
mitted through • filter (Corning C.S. No.3-67, Glass Code No.3482--Manu-
tortured by the Corning Glass Works, Corning, New York/ from • tungsten-
filament lamp operated at a color temperature of 2870. K. The value of 
light fluxincident on the filter is 10 microlumens. Supply voltage (E) 
is adjusted to give« anode current of 50 microampere.. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

DIMENSIONAL OUTLINE — 
and 

AVERAGE-ANODE-CHARACTERISTICS and 
VARIATION-IN-SENSITIVITY-OF-PHOTOCATHODE 

Curves shown under Type 6328 
also apply to the 7117 

.›Indiretes a rhange. 

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



7117 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 

WITH TYPE 7117 IN HEADLIGHT-CONTROL SERVICE 

1) 
DC 

POWER 
SUPPLY 

O 

—1000V 920S-9572 

'0 ANODE 

TYPE 
7117 

RI R2 R3 R4 115 
R6 R7 R8 R9 R10: I megokm, 1/2 watt 

Rh: 2 megohms, 1/2 watt 

R12: 5.1 megohms, 1/2 watt 

R13 R14 RIS Rió 
R17 R18 R19 R20: 8.2 megohma, 1/2 watt 

1121: 820,000 ohms, 1/2 watt 

Information lurni.hed by RCA is believed to be accurate and re-
liable. However. no responsibility is assumed by RCA for its use; 
nor for coy 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. 

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

SUPPLY 
BETWEEN 
CEEDING 
ANO 

VOLTAGE (E) ACPOSS VOLTAGE WOE, PROVIDING I/I0 OF E 
CATHOOE AND DYNOOE No. I; 1/10 OF E FOR EACH SUC— 

DYNOOE STAGE; AND I/10 e E BETWEEN DYNODE No. 9 
ANODE. 
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7200 

MULTIPLIER PHOTOTUBE 
9—STAGE TYPE HAVING S-19 RESPONSE 

Por detection and measurement of ultraviolet radiation 

DATA 

Were: 

Spectral Response  S-19 
Wavelength of Maximum Response   3300 t 500 angstroms 
Cathode: 

Minimum projected length 0  94" 
Minimum projortod width 0  31" 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.9   4.4 ggf 
Anode to all other electrodes  6 ggf 

Maximum Overall Length 5  69" 
Maximum Seated Length 5  12" 
Length from Base Seat to Center of 
Useful Cathode Area 3  94" t 0.09" 

Maximum Diameter 1  31" 
Weight (Approx.)   1.8 oz 
Operating Position  Any 
Bulb  Fused—Silica Section with Graded Seal 
Socket  Amphenol Part No.78RS-111, or equivalent 
Base Small—Shell Submagnal 11—Pin (JETEC No.B11-88). 

Non—hygroscopic 
Basing Designation for BOTTOM VIEW  11K 

Pin 1 —Dynode No.1 

Pin 2 — Dynode No.2 

Pin 3 — Dynode No.3 
Pin 4 — Dynode No.4 

Pin 5 — Dynode No.5 

Pin 6—Dynode No.6 DIRECTION OF LIGHT 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE 
(DC or Peak AC)  

SUPPLY VOLTAGE BETWEEN ANODE AND 
DYNODE No.9 (DC or Peak AC). . . .   

AVERAGE ANODE CURRENT'   
AMBIENT—TEMPERATURE RANGE  

See next page. 

Pin 7—Dynode No.7 

Pin 8 — Dynode No.8 

Pin 9 — Dynode No.9 

Pin 10—Anode 

Pin 11— Photo— 
cathode 

1250 max. volts 

250 max. volts 
0.5 max. ma 

—80 to +75 °C 

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
IIA010 COSPOIATION Of AMEIICA, HA111$004. NEW ittitY 



7200 

MULTIPLIER PHOTOTUBE 

Characteristics: 
Under conditIonswIth dc supply voltage (E) across a voltage 

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

I/10 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 and anode 

rith E = woo volts dc (except as noted) 
lin. Median lax. 

Sensitivity: 
Radiant, at 
3300 angstroms. . 

Cathode radiant, at 
3300 angstroms. . 

Luminous:. 
At 0 cps. . . . 

Cathode luminous. . 
Current Amplification 
Equival ent Anode—Dark— 

Current Inputà° . . 
Equivalent Noise 

Input: 
Luminous* --

At +25° C . . 
At —78° C . . • • 

Ultraviolett--
At +25° C . . • • 
At -78° C . . . . 

65000 pa/g« 

0.065 pa/pa 

15 40 300 amp/lumen 
20 40 — pa/lumen 
— 1000000 

2 x 10-19 2 x 10-9 lumen 

— 7.5 x 10-13 lumen 
4 x 10-14 lumen 

6.6 x 10-16 watt 
4 x 10" 17 watt 

• On plane perpendicular to the indicated direction of Incident light. 

• Averaged over any interval of 30 seconds maximum. 

For conditions where the light source is a tungsten—filament lamp 
operated at acolor temperature of 2870° K. A light input of 10 micro— 

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

• For conditions the same as shown under (A) except that the value o 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode. 

• Supply voltage (E) adjusted to give a luminous sensitivity of 20 ampere 
per lumen. Dark current caused by thermionic emission and ion feed-
back may be reduced by the use of a refrigerant. 

O or maximum signal—to—noise ratio, operation with a supply maltage  
(E) below 1000 volts is recommended. 

Under the following conditions. Supply voltage (E) is 1000 volts, 
external shield operated at —1000 volts with respect to anode, 250 C 
tube temperature, ac—amplifier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 2870° K interrupted at alow audio 
frequency to produce incident radiation pulses alternating between 
zero and the value stated. The on period of the pulse is equal to 
the 'off . period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulses. 

Determined under the same conditions as shown under (*).except that 
use is medeof monochromatic source having radiation of 2537 angstroms. 

7-58 MICRON RE DIVISION TENTATIVE DATA 1 
RADIO COSIORATION OF AMERICA MARRI505. NEW EMT 



7200 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The use of an average anode current well below the maximum 

rated value of 0.5 mi I I iampere is recommended when stability 

of operation is important. 

Electrostatic and/or magnetic shielding of the 7200 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-I9 Response 
isshownat the frontofthis Section 

PHOTOCATHODE - 

.94 MIN. 

1.25" MAX. 
DIA. 

SMALL- SHELL 
SUBMAGNAL 

Il -PIN BASE 
JETEC NS B11-55 

1.31 MAX. 
DiA. 

DIRECTION OF 
LIGHT 

MIN. 

5.12" 
MAX. 

3.94 -
t.09 

PIN NI I 

5.69• 
MAX. 

PHOTOCATHODE 
(SEE DETAIL A) 

92C5 -9581 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RALTIO CORPORATION Oi AMERICA, HARRISON, NEW JERSEY 



7200 

MULTIPLIER PHOTOTUBE 

DETAIL A 

DIRECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST 

COLLECTION 

92C5-8674R1 

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

2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

CENTER OF BOTTOM OF BASE. 

NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS I AND II AND THE PLANE OF THE GRILL WILL 

NOT EXCEED 6°. 

7-58 ELECTRON TUBE DIVROON 
RADIO COSPOIATION OF AMEOICA, HARRISON, NON »MY 

J 

CE-8674R1 
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7200 

AVERAGE ANODE CHARACTERISTICS 

LU 
VOLTS / STAGE =100 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 281O K. MI 
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7200 

CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
I/10 OF E BETWEEN CATHODE AND DYNODE N2 I; Vio OF E 

FOR EACH SUCCEEDING DYNODE STAGE AND 1/10 OF E 
BETWEEN DYNODE N2 9 AND ANODE 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1.10 OF E PER STAGE. 

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

DASHED PORTION IND CATES INSTABILITY. 
TUBE TEMPERATURE = 2e c 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 

92C3 -9586 

ELECTRON TUBE DIVISION 
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7262A 
Vidicon 

Short, Sturdy, 1-Inch Diameter Type 
Magnetic Focus Magnetic Deflection 
Low Heater Power — 0.6 watt 1000 TV Line Resolution 
For Compact, Low-Power Transistorized TV Cameras 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 
Current at 6.3 volts  0.095 A 

Direct Interelectrode Capacitance: ° 

Target to all other electrodes . 4.6 pF 

Spectral Response  See Typical Spectral Sensitivity 
Photoconductive Layer: Characteristic 

Maximum useful diagonal of 
rectangular image (4 x 3 as-
pect ratio) 0.62 inch 

Orientation of quality rectangle—Proper orientation is obtained 
when the horizontal scan is essentially parallel to the 
straight sides of the masked portions of the faceplate. The 
straight sides are parallel to the plane passing through the 
tube axis and short index pin. The masking is for orientation 
only and does not define the proper scanned area of the 
photoconductive layer. 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Overall Length  5.12" ± 0.06" 

Greatest Diameter  1.125" ± 0.010" 

Bulb  Th 

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

Socket   Cinch' No.54A18088, or equivalent 

Focusing Coil-Deflecting 
Yoke-Alignment Coil 

Assembly   Cleveland Electronics cd No. 
VYFA-355-1, or equivalent 

Operating Position   Any 

Weight (Approx.)  2 oz. 

ABSOLUTE MAXIMUM RATINGS 

For scanned area of 1/2" x 3/8" 

Grid-No.3 & Grid-No. 4 Voltage . . 1000 11111X. volts 

Grid-No. 2 Voltage   1000 max. volts 
Grid-No. 1 Voltage: 

Negative bias value  300 max. volts 
Positive bias value   0 max. volts 

MOM Electronic Components 

DATA 1 
1-6B 



7262A' 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  125 max. volts 

Heater positive with 
respect to cathode  10 max. volts 

Target Voltage  100 max. volte 

Dark Current   0.25 max. p A 
Peak Target Currentf  0.55 max. µ A 

Faceplate: 

Illuminationg   5000 max. fe 
Temperature  71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" Low- H igh-
x 3/8" — Faceplate tern- Voltage Voltage 
perature of 300 to 35°C Operation Operation 
Grid-No.4 (Decelerator) St 

Grid-No.3 (Beam-Focus 
Electrode) Voltage   250 to 300h 750 volts 

Grid-No.2 (Accelerator) 
Voltage  300 300 volte 

Grid-No.1 Voltage for 
Picture Cutoff I   -45 to -100 -45 to -100 volts 

Average"Gamma" of 
Transfer Characteristic 
for Signal-Output Current 
between 0.02µA and 
0.2µA   0.65 0.65 

Visual Equivalent Signal-
to-Noise Ratio(Approx.)k. 300:1 300:1 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second After 
Illumination is Removed:m 

Maximum value  28   _25  _%_   
 Typical value-  23 23 

Minimum Peak-to-Peak 
Blanking Voltage: ) 
When applied to grid No.1 . . 75 75 volts 
When applied to cathode.. . .  20 20 volts 

Limiting Resolution: 
At center of picture— 

Typical value  750 900 TV lines 

Amplitude Response to a 400 
TV Line Square-Wave Test 
Pattern at Center of 
Picture   30 45 

Electronic 

Components 

DATA 1 
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fl 

O 

Field Strength at Center of 
Focusing Coil^  40 60 gauss 

Peak Deflecting-Coil Current: 
Horizontal  340 520 mA 
Vertical   20 32 mA 

Field Strength of 
Adjustable Alignment 
Coil  0 to 4 0 to 4 gauss 

High-Sensitivity Operation-
0.J Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)  0.1 fc 

Target Voltage P'q  30 to 60 volts 

Dark Current'  0.10 MA 

Signal-Output Current:' 
Typical  0.11 µA 

Average-Sensitivity Operation-
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)  fc 

Target Voltage P' il  20 to 40 volts 

Dark Current'  0.02 µA 

Signal-Output Current:' 
Typical  0.2 LiA 

High Light Level Operation-
10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)  10 fc 

Target Voltage P'q  10 to 22 volts 

Dark Current' 0  005 µA 

Signal-Output Current:' 
Typical  0.3 µA 

°This capacitance, which effectively is the output impedance, 
is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the 
output impedance is in the order of 100 megohms. 

bMade by Cinch Manufacturing Corporation, 1026 S. Homan 
Ave., Chicago 24, Illinois. 

%lade by Cleveland Electronics, Inc., 2000 Highland Road, 
Twinsburg, Ohio. Components are also available from com-
panies such as Syntronic Instruments, Inc., 100 Industrial 
Road, Addison, Illinois and Celco-Constantine Engineering 
Laboratories Co., 70 C onstantine Drive, Mahwah, New Jersey. 

dThese components are chosen to provide tube operation with 
minimum beam-landing error. 

11M1 Electronic 

Components 
DATA 2 

1-68 



7262A 

f  Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 

picture distortion. 

gFor conditions where "white light" is uniformly diffused 
over entire tube face. 

hDefinition, focus uniformity, and picture quality decrease 
with decreasing grid-No. 4 and grid No. 3 voltage. In gen-
eral, grid No. 4 and grid No. 3 should be operated above 250 
volts. 

¡With no blanking voltage on grid No. 1. 

"Measured with high-gain, low-noise, cascode-input-type am-
plifier having bandwidth of 5MHz and a peak signal-output cur-
rent of 0.35 microampere. Because the noise in such a system 
is predominately of the high-frequency type, the visual 
equivalent signal-to-noise ratio is taken as the ratio of the 
highlight video-signal current to rms noise current, multi-
plied by a factor of 3. 

"%For initial signal-output current of 0.8 microampere tad a 
dark current of 0.025 microampere. 

"The polarity of the focusing coil should be such that a north-
seeking pole is attracted to the image end of the focusing 
coil, with the indicator located outside of and at the image 
end of the focusing coil. 

gThe target voltage for each 7262A must be adjusted to that 
value which gives the desired operating signal current. 

clIndicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally encount-
ered. 

'The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in scan-
ning velocity produces a black-level error in direct proportion 
to the change in scanning velocity. 

'Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

OPERATING CONSIDERATIONS 

When operated at maximum voltage, the 7262A has a 
typical center resolution of 1000 TV lines and a typical 
corner resolution of 600 TV lines. At low operating vol-
tage with minimumdeflection and focus power employed, 
its center resolution will ordinarily be in excess of 650 k 
TV lines and 350 TV lines in the corner. 

Electronic 
Components 
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BASING DIAGRAM (Bottom View) 

FLANGE 
TARGET 

IC G2 

IC 

SNORT 
PIN 
IC 

G3 
G4 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

8HM 
Pin 1: Heater 

Pin 2: Grid No. 1 

Pin 3: Internal Connection — Do Not Use 

Pin 4: Internal Connection — Do Not Use 

Pin 5: Grid No. 2 

Pin 6: Grids No. 3 and No. 4 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: Internal Connection — Make No Connection 

Spurious Signal Test 

 4  

Fig.1 

ZONE I 

ZONE 2 

OtL1-1044 

[13M1 Electronic Components 
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This test is performed using a uniformly diffused white 
test pattern that is separated into two zones as shown in 
Pig.l. The7262A is operated under the conditions speci-
fied under Typical Operation and Performance Data with 
the lens adjusted to provide a target current of 0.3 micro-
ampere. The tubes are adjusted to provide maximum pic-
ture resolution. Spurious signals are evaluated by size 
which is represented by equivalent numbers of raster ) 
lines in a 525 TV line system. Allowable spot size for 
each zone is shown in Table 1. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist for white spots 
and 2:1 for black spots. Smudges, streaks, or mottled _ 
and grainy background must have a contrast ratio of ( 
1.5:1 to constitute a reject item. 

Table 1 
For scanned area of 1/2" x 3/8" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

over 4 0 0 

4 but not 
including 3 0 1 

3 but not 
including 1 3 

1 or less * * 

Minimum separation between any 2 spots greater than 1 
raster line is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration 
causes a smudged appearance. 

LikiCOZAJ Electronic Components 
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DIMENSIONAL OUTLINE 

1.125 .835 
3.010 ±.035 
DIA. 

5. 2 
*.04 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

+.030 
1.020 

IAA 

DIMENSIONS IN INCHES 

BASE 
JEOEC 

92C5-9765R2 

Note 1: Straight sides of masked portions are parallel to the 

plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No. 7056 having a thick-

ness of 0.094" ± 0.012". 

Electronic 
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COMPONENT LOCATIONS 

2 ,,,FOCUSING COL 
SEE NOTE 

LIGNMENT 
COIL 

1E12à 

r777777777754 HORIZONTAL AND 
ru).77.,775==.eyyy1 r7(1 VERTICAL  DEFLECTINGCOILS 

DIMENSIONS IN INCHES 

II2LS-1740 

NOTE: CROSS-HATCHING INDICATES WOUND PORTION 
OF FOCUSING COIL. 

Recommended Location and Length of Deflecting, 

Focusing, and Alignment Components to 

obtain Minimum Beam-Landing Error. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER.1/2.i3/8" 
FACEPLATE TEMPERATURE 30" C APPROX. 

2 4 
10 
TARGET VOLTS 

sus-12m 

fl 

(—) 

4 / 

MCOM Electronic Components 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2"x 3/8" 
FACEPLATE TEMPERATURE • 30•C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTIC 

INITIAL HIGH_IGHT SIGNAL —OUTPUT MICROAMPERES =0.3 
SCANNED AREA OF PHOTOCONDUCT VE LAVE R rI2 'et 3/8" 
FACEPLATE TEMPERATURE=30° C APPROX. 
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7262A 

UNCOMPENSATED HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES -0.35 
DARK CURRENT (MICROAMPERES)O.02 
TEST PATTERN: TRANSPARENT SQUARE-

WAVE RESOLUTION WEDGE. 
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7262A 

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

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

SIGNAL - OUTPUT MICROAMPERES FROM   
SCANNED AREA OF 1/2X3/8' 0.02 

DARK CURRENT (MICROAMPERES) 0.02 
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7263A 
Vidicon 

Short, Ruggedized, 1-Inch Diameter Type 
Magnetic Focus Magnetic Deflection 
Low-Power 0.6 W Heater 1000 TV Line Resolution 

For Compact, Low-Power Transistorized TV Cam-
eras Where Severe Shock and Vibration Conditions 
Exist 

The 7263A is the some os the 7262A except for the 
following: 

SPECIAL PERFORMANCE DATA 

In connection with the following tests, sample 
7263A's will maintain resolution as determined with a 
RETMA Resolution Chart, or equivalent, and will faith-
fully reproduce all resolution wedges and grey scales of 
the chart. 
Vibration Tests These tests are performed under condi-

tions for Average-Sensitivity Operation on a sample 
lot of tubes from each production run. Tubes and their 
associated components § are vibrated on apparatus 
providing dynamic conditions similar to those de-
scribed in MIL-E-527213,, par.4.7.1. 
Resonance. Tubes and associated components § are 
vibrated (per the method ofMIL-E-5272B*, par.4.7.1 .1) 
for 1 hour at +25° C, for 15 minutes at 0° C, and for 
15 minutes at +55° C. 
Cycling. Tubes and associated components § are vi-
brated (per the method of MIL-E-527213,, par.4.7.1.2 
pertaining to specimen without vibration isolators) for 
1 hour at +25° C, for 15 minutes at 0° C, and for 15 
minutes at +55° C. 

Temperature-Pressure (Altitude) Tests. Tubes and asso-
ciated components § are subjected (per the method of 

MIL-E-5400* par.3.2.20, 3.2.20.1, and 3.2.20.1.1) to 
the separate and combined effects of varying tem-
perature 0° to +55°C and varying barometric pressure 
30" to 3.4" of mercury. The pressures correspond to 
sea level and to an altitude of 50,000 feet, respec-
tively. 

MCODO Electronic Components 
DATA 
12-68 



7263A 

Shock Tests. These tests are performed with novoltages 
applied on a sample lot of tubes from each pro-
duction run. Tubes are subjected in these tests (per 
MIL-E-5400*, par.3.2.21.2.1) to 18 impact shocks of 
15g consisting of 3 shocks in opposite directions 
along each of three mutually perpendicular axes of the 
tube. Each shock impulse has a duration of 11 .± 1 
milliseconds with a maximum impact acceleration oc-
curring at approximately 5.5 milliseconds. Tube 
mounting accessories assure the rigid fastening of the 
tube to the shock test apparatus. 

Temperature-Humidity Tests. These tests are performed 
with no voltages applied to the 7263A. The 7263A is 
subjected (per the method of MIL-E-5400*, par. 
3 .2.20.2B) to relative humidities up to and including 
95 per cent at temperatures up to and including +50° C. 

§ Tube socket such as Cinch No.54A18088 and RCA 
Assembly No.200SDU501, or equivalent, which con-
sists of the deflecting coils, focusing coil, alignment 
coil, shield, and target connector. 

é 5 June 1957, Procedure 1 of Military Specification. 

* 1 January 1956. 

TYPICAL COMPONENT ASSEMBLY FOR TUBE OPER-
ATION UNDER SEVERE ENVIRONMENTAL CONDITIONS 

HIGH-PERMEABILITY ALIGNMENT 
METAL SHIELD COIL GRID NUI 

TARGET / HORIZONTAL I. VERTICAL GRID Ne2 CATHODE 

GRID N.4 DEFLECTING COILS 

TARGET POTTING 
CONNECTORPLASTIC GRID NK3 

PLASTIC FOCUSING 
RETAINING METAL 
BUSHING COIL RETAINING 

RING 

PLASTIC 
BUSHING 

CABLED-
LEADS 
FROM 

SOCKET 

PLASTIC SOCKET 
CLAMP 

TIGHTENING 
ACTION CLAMPS 
SOCKET ONTO 
VIDICON BASE 

92CS-9686 
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7264 
MULTIPLIER PHOTOTUBE 

I4-STAGE, HEAD-ON, SPHERICAL-FACEPLATE TYPE WITH 1.68-D1A., 

SPHERICAL, SEMITRANSPARENT PHOTOCATHODE AND S-II RESPONSE 
VERY SHORT TIME-RESOLUTION CAPABILITY ' 

DATA 

General: 

Spectral Response S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape Spherical 
Window: 

Area   2.2 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.14  2.4 Pe 
Anode to all other electrodes. 5.5 Pe 
Dynode No.14 to all other 
electrodes   7.5 Pe 

Maximum Overall Length   7.5" 
Seated Length 6  69" t 0.19" 
Maximum Diameter 2  38" 
Operating Position  Any 
Weight (Approx.)   8 oz 
Bulb  116 
Socket . . . . Alden No.220FT with 20 contacts, or equivalent 
Base  Small-Shell Bidecal 20-Pin (JETEC No.820-102) 

Basing Designation for BOTTOM VIEW  200 

Pin 1-No Connec-
tion 

Pin 2-Dynode No.1 
Pin 3-Dynode No.3 
Pin 4-Dynode No.5 
Pin 5-Dynode No.7 
Pin 6-Dynode No.9 
Pin 7-Dynode No.11 
Pin 8-Dynode No.13 
Pin 9-Grid No.2 

(Accelerating 
Electrode) 

Pin 10-Anode 
Pin 11-Dynode No.14 
Pin 12 -Dyricxie No.12 
Pin 13-Dynode No.10 

0111CCION Of LIGHT: 
INTO DO Of ILLS 

Pin 14-Dynode No.8 
Pin 15-Dynode No.6 
Pin 16-Dynode No.4 
Pin 17-Dynode No.2 
Pin 18-No Connec-

tion 
Pin 19-Grid No.1 

(Focusing 
Electrode) 

Pin 20-Photocathode 
Metal Collar-No 

Connection 
(If used, 
connect 
only to 
photo-
cathode) 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

VERY-LOW-LIGHT-LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

With sutply voltage fEl across voltage divider Pro-
yids's, electrode voltages show in Table I—Column 

sill'« Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  2400 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE (DC)  400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
VYNODES (DC). .   500 max. volts 
PLY VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No.13 (DC) . . . i500 max. volts 

DYNODE-No.1 SUPPLY VOLTAGE (DC) •_. • 400 max. volts 
FOCUSING-ELECTRODE SUPPLY voLuzi (DC). 400 max. volts 
AVERAGE ANODE CURRENT*  2 max. ma 
AMPIENT TEMPERATURE   75 max. °C 

haracteristics Range Values for Equipment Design: 

list,: E =2000 volts (erceft as noted) audfocusing-eLectrade 
as well as accelerating-electrode voltage adjusted 

to give staxisium gain 

Min. Nedtan Mae. 

Sensit:vity: 
Radiant, at 4400 

angstroms   0.7 ampipw 
Cathode radiant, 

at 4400 angstroms 0.056 pa/pw 
luminous: 6 

At 0 cp+  120 875 4500 amp/lumen 
With dynode No.14 
as output elec-
trodet  612 amp/lumen 

Cathode luminous: 
With tungsten light 
source   50 70 pa/lumen 

With blue light  
source", . . . . 0.05 Pa 

urrent Ampl ification . - 12.5 x 106 
Equivalent Anode- Dark-
Current Input** . . . - 5x10-10 2 x 10-9 lumen 

Equivalent Noise 
Input:* 

At +25° C   - 3.3 x 10-12 1.5 x 10-11 umen 
At -50° C . . . .   - 9 x10-13 — lumen 

Anode-Pulse Rise Tine°  - 3 milli gsec 

see next page. 
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7264 

MULTIPLIER PHOTOTUBE 

Men. Median Max. 

Greatest Delay Between 
Anode Pulses: 
Due ta position from which 
electrons are simultaneously 
released withir a circle 
centered on tube face and 
having a diameter of--

1.12"   0.51 
1.5"  

millimsec 
millimsec 

NIGH-OUTPUT-PULSE SERVICE 

With suPPly voltage (E, acrcss voltage divider pro-
viding electrode voltages shown en Table I—Column B 

Maximum Ratings, Absolute Values; 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  

SUPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE (DC)  

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES (DC)  

SUPPC VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No.13 (DC) • • • 

DYNODE-No.1 SUPPLY VOLTAGE (DC) • • • • 
FOCUSING-ELECTRODE SUPPLY VOLTAGE (DC). 
AVERAGE ANODE CURRENT.  
AMBIENT TEMPERATURE   

?GOO max. volts 

400 max. volts 

500 max. volts 

t500 max. volts 
400 max. volts 
400 max. volts 
2 max. ma 

75 max. °C 

Characteristics Range Values for Equipment Design: 

With E.fflo volts (except as noted) and focusing-electrode 
as locil as accelerat:ng-electrode voltage adjusted 

to give maximum patn 

Mtn. Media« Max. 

Sensitivity: 
Radiant, at 

4400 angstroms. . - 0.7 - amp/mw 
Cathode radiant, at 

4400 angstroms. . - 0.056 - maimw 
Luminous:4 

At 0 cps  - 875 - amp/lumen 
With dynode No.14 

as output 
electrodet  - 612 - amp/lumen 

Cathode luminous: 
With tungsten 

light source . 50 70 - ma/lumen 
With blue light 
source",   0.05 - - »a 

pige. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7264 

MULTIPLIER PHOTOTUBE 

Current Amplification. . . 
Equivalent Anode—Dark— 
Current Input"  

Equivalent Noise Input:** 
At +25° C  
At —50° C  

Nin. Median Abe. 

12.5x 106 — 

2.1 x 10-9 

- 4.6 x10-12 
- 1.2 x10-12 

lumen 

lumen 
lumen 

• Averaged over any Interval of 30 seconds maximum. 
• Untie, the following conditions: The light source q a tungsten-

filament lamp operated at a color temperature of 2870. K. A light 
input of 0.1 microlumen is used. The load resistor has a value of 

, 0.01 megohm. 

• An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.IN as the output electrode. With 
this arrangement, the load is connected in the dynode-No.1* circuit 
and the anode serves only as collector. 

Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected together as anode. The load re-
sistor has a value of 0.01 megohm. 

Under the following conditions: Light incident on the cathode is 
transmitted througha blue filter (Corning, GlassCode No.5113 polished 
to 1/2 stock thickness) from a tungsten-filament lamp operated at a 
color temperature of 2870° K. The value of light flux on the filter 
is 0.01 lumen. The load resistor has a value of 0.01 megohm, and 
200 voltsareapplied between cathode and all other electrodes connect-
ed together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF Z870° X LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870. K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

Measured at a tube temperature of 250 C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 2000 amperes per lumen. 
Dark current caused by thermionic emission may be reduced by the use 
of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2000 volts is recommended. 

Under the following conditions: Supply voltage (E) is 2000 volts, 
200-C tube temperature. external-shield potential of -2000 volts, 
ac-amplifier bandwidth of 1 cycle per second, tungsten light source 
of 2070 0 K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
.on period of the pulse is equal to the 'off. period. The output 
current ismeasured through a filter which passes only the fundamental 
frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulserise time is determined primarily by transit-
t me variations in the multiplier stages and with an incident-light 
spot approximately imillimeter in diametercenteredonthe photocathode. 

These values also represent the difference in time of transit between 
the photocathode and dynode 80.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2300 volts is recommended. 

Same as (14) except the supply voltage (E) is me volts. and the 
external-shield potential is -MO volte. 

se 

• 

• 
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7264 

MULTIPLIER PHOTOTUBE 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 

COLUMN A COLUMN B 

5.4%ofSupply 
Voltage (E) 

multiplied by 

2.75%ofSupply 
Voltage (E) 

multiplied by 

Cathode and Focusing 
Electrode 

Cathode and Dynode 
No.1 

Dynode No.1 and Dynode 
No.2 

Dynode No.2 and Dynode 
No.3 

Dynode No.3 and Dynode 
No.4 

Dynode No.4 and Dynode 
No.5 

Dynode No.5 and Dynode 
No.6 

Dynode No.6 and Dynode 
No.7 

Dynode No.7 and Dynode 
No.8 

Dynode No.8 and Dynode 
No.9 

Dynode No.9 and Dynode 
No.10 

Dynode No.10 and Dynode 
No.11 

Dynode No.11 and Dynode 
No.12 

Dynode No.12 and Dynode 
No.13 

Dynode No.13 and Dynode 
No.14 

Dynode No.14 and Anode 
Anode and Cathode 

4 

2 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1.25 

1.5 

1.75 
2 
18.5 

4 

2 

1 

1 

1 

1 

1 

1.2 

1.5 

1.9 

2.4 

3 

3.8 

4.8 

6 
4.8 

36.4 

4 FOCUSiAg electrode is connected to arm of potentiometer between cathode 
and dynode No. 1. Focusing-electrode voltage is adjusted to give 
maximum gain. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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7264 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

Exposure of the 7264 to strong ultraviolet radiation may 
cause an increase in anode dark current. After cessation of 
such Irradiation, the dark current drops rapidly. 

The operating stability of the7264 dependson the magnitude 
and duration of the anode current. When the 7264 is operated 

at high average values of anode current, adrop in sensitivity 

sometimes called fatigue) may be expected. The extent of the 
drop below the tabulated sensitivity values depends on the 

severity of the operating conditions. After a period of 
idleness, the 7264 usually recovers a substantial percentage 
of such loss in sensitivity. 

Operation at an average anode current well below the 
maximum rated value of 2 milliamperes is recommended when 
stability is important. When maximum stability is required, 

the anode current should not exceed 250 microamperes. 

Electrostatic and/or magnetic shielding of the 7264 may be 
necessary. It is to be noted that the use of an external 
magnetic and/or electrostatic shield at high negative potential 

is a safety hazard unless the shield is connected to the 
potential source through an impedance In the orderof 10 megohms. 

If the shield is not so connected, extreme care should be 
observed in Providing adequate safeguards to Prevent Personnel 
from coming in contact with the high potential of the shield. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-II Response 

is shown at the front of this Section 

2-59 ELECTRON TUBE oremioN TENTATIVE DATA 3 
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MULTIPLIER PHOTOTUBE 

2-59 CE-9689R1 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE. 

ELECTRON TUBE DIVISION 
RADIO COMFOIATION OF MOOG. FIAIII90.4. NEW JERSEY 



FTYPICAL ANODE CHARACTERISTICS 
VERY-LOW-LIGHT-LEVEL, LOW-NOISE, HIGH-GAIN SERVICE _ 

7264 

CATHODE - TO- GRID - N2 I VOLTS =108 
GRID- N2 I -TO- DYNODE-6121 (DY1) VOLTS = 108 

DY1 -TO - DY2 
DY2 - TO - DY3 
ETC. TO 

DY10- TO- DV' 

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

VOLTS =108 

- TO- DY12 VOLTS = 13.8 
DY12 - TO- DY13 VOLTS = 160 
DY13 - TO- DY14 VOLTS = 189 
GRID- N2 2 VOLTS ADJUSTED TO 

GIVE MAXIMUM GAIN. 

liii II, II 

d 

o d 
ANODE MILLIAMPERES 
ELECTRON TUBE DIVISION 

WinfClATION OF AMERICA, HARRISON, NM MOP 

8 
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7264 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
VERY-LOW-LIGHT-LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 
  1114 1 1 111111 1 1 111111 1 1 1 111111 1 I 1 1111t1 1 111 
  LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
  THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

  GRID 
  LIGHT 

TUBE 
  DASHED 

1114 1 1 111111 1 1 111111 1 1 1 111111 1 I 1 1111t1 1 111 
  LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
  THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

— 
— 

_ 
— — 

— 
—  

— 

— 

— 
— 
— 

— 

`*--

— 

BETWEEN 5.4% OF E 
MULTIPLIED BY 

re..--. 

CATHODE & GRID N2I 
GRID N2I & DYNODE N2I (DY1) 
DTI & DY2 
DYp & D`i' 
DY3 & DY4 
DY4 & DY5 
DY5 & DY6 
DY6 & DY7 
DY7 & DY8 
DY8 & DYg 
DYg & DY10 
DY10 & DYii 
DYN & DYI2 
DY12 & DYI3 
DY13 & DYI4 
DY14 d ANODE 
ANODE & CATHODE 

2. 
18.5 

25 
5 
75 

GRID 
  LIGHT 

TUBE 
  DASHED 

-N22 

OPERATED 
SOURCE 

TEMPERATURE 

VOLTS 

PORTION 

IS 
AT 

ADJUSTED 
A 
A 

INDICATES 

TUNGSTEN 
COLOR 
= 25* C 

TO 

TEMPERATURE 

INSTABILITY. 

GIVE 
-FILAMENT 

MAXIMUM 
LAMP 

OF 

GAIN 

2870* K. .---
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7264 
CHARACTERISTICS 

VERY—LOW—LIGHT—LEVEL, LOW—NOISE, HIGH— GA IN SERVICE 

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

BETWEEN 
5.4 % OF E 
MULT. BY BETWEEN 5.4% OF E 

MULT. BY 

CATHODE &GPID NR1 
GRID NB I &DYNODE Nº1 
DYNODE 1421(DY1)& Ce. 2 .k. 
ETC. THRU DY10 &DYii 

1 
I 
1 

DYII & 0'1'12 
DY 12 ! DY13 
DY 1.3 6 DYI4 

DY14 & ANODE 

1.25 
L5 
1.75 
2 

GRID-N22 VOLTS ADJUSTED TO GIVE MAXIMUM GA N. 
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7264 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

HIGH-OUTPUT-PULSE SERVICE   
4-4-1441444 4 4T-144-1 44 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF - 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 2.75% OF E 
MULTIPLIED BY 

CATHODE & GRID N2I 
GRID N21 & DYNODE Nal (DU 
DV! & DY2 
DY2 L DY-a 
DY3 & DY4 
DY4 & DY5 
DY5 IL DY6 
DY6 & DY7 .2 
DY7 & DY8 .S 
DY8 & DYg .9 
DYg & DY10 2.4 
DY10 P. or II 3 
1 1 I ore 3.8 

"12 & "13 4.8 
DY13 I "14 6 
DY14 & ANODE 4.8 
ANODE & CATHODE 36.4 

GRID-N22 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED =-
AT A COLOR TEMPERATURE OF 2870* K. 

TUBE TEMPERATURE 25* C 
DASHED PORTION INDICATES INSTABILITY. 
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CHARACTERISTICS 
HIGH-OUTPUT-PULSE SERVICE 

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

BETWEEN 2.75 .7.0F E 
MU LT. BY BETWEEN 2.75% OF E 

MULT. BY 

CATHODE & GRID NB I 
GRID N21 & 

DYNODE N21(DYI) 
DV' & DY2 ETC. THRU} 

DY5 & DY E, 
DYE, & DY7 
DY7 & DY5 

1 

I 

I 

1.2 
1.5 

DY5 & DY9 
DY9 & [no 
DY10 & DYti 
DYII & DY12 

0'12 & DY13 
DA3 & DY14 
DY14 & ANODE 

1.9 

2.4 
3 
3.8 
 4.8 

6 
4.6 

GRID-N2 2 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
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7265 
Photomultiplier Tube 

14-Stage, Head-On Type 
Having S-20 Spectral Response 

GENERAL 

Spectral Response   S-20 

Wavelength of Maximum Response   4200 ± 500 2t 
Cathode, Semitransparent   Potas sium-Sodium 

Cesium-Antimony (Multialkali) 
Minimum projected area 2  2 in (14.2 cm2) 
Minimum diameter   1.68 in (4.2 cm) 

Window   Conring° No.0080, or equivalent 
Shape   Plano-Concave 
Index of refraction at 5898 angstroms   1.512 

Dynodes: 
Substrate   Copper-Beryllium 
Secondary-Emitting Surface   Beryllium Oxide 
Structure   In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.14   2.8 pF 
Anode to all other electrodes   6 pF 
Dynode No.14 to all other electrodes   7.5 pF 

Maximum Overall Length   7.5 in (19 cm) 
Seated Length   6.69 in (17 cm) ± 0.19 in 
Maximum Diameter   2.38 in (6 cm) 
Bulb   T16 
Base .... Small-Shell Bidecal 20-Pin, JEDEC No.B20-102 
Socket  Alden' Part 220FTC, or equivalent 
Magnetic Shield   Millenc No.80802E, or equivalent 
Operating Position   Any 
Weight (Approx.)   8 oz (226 g) 

ABSOLUTE-MAXIMUM RATINGS 
DC Supply Voltage: 

Between Anode and Cathode   3000 max. V 
Between Anode and Dynode No.14   500 max. V 
Between Consecutive Dynodes   600 max. V 
Between Accelerating Electrode 

and Dynode No.13   ±600 max. V 
Between Dynode N9.1 and Cathode 500 max. V 
Between Focusing-Electrode 

and Cathode   500 max. V 
Average Anode Curregte  1 max. mA 
Ambient Temperature'   85 max. °C 

MiCEL1 Electronic Components 
DATA 1 
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• _._._ • • _ 
With E = 2400 volts (Except as noted) 

Voltage Distribution A (See Table) 
Min. Typical Max. 

Anode Sensitivity: 
Radiantg at 4200 
angstroms . . . . — 3 x 106 — A/W 

Luminous' . . . 8 x 102 7.2 x 103 3.3 x 104 A/lm 
Cathode Sensitivity: 
Radianti at 4200 
angstroms . . . — 0.064 — A/W 

Luminousk . . . 1 x 104  1.5 x 10-4 — A/Im 
With red lightm . 3 x le _ _ A 
With blue light" . 5 x 10-8 — — A 
Cathode Quantum 
Efficiency at 
4000 angstroms — 19 — % 

Current Amplifica-
tion  — 4.8 x 107 — 

Anode Dark CurrentP — 5 x 10.-8 8 x icr7 A 
Equivalent Anode-

Dark-Current 5 x 10 11 8 x 10413 1m 
InputP   / — 1.2 x 10-13t1 1.9 x 10-12tI W 

Equivalent Noise ç 9 x 10-13 Im 

/ 
Input'  — 2.1 x 10-16e — — W 

Anode Pulse Rise 
Time at 3000 Vt — 2.7 x 10-3 — s 

Electron Transit 
Time at 3000 Vu — 4 x le _ . 
o Made by Corning Glass Works, Corning, New York. 
h Made by Alden Products Co., 262 N. Main St., Brockton, 

Mass. 02403. 
c Made by James- Millen Manufacturing Co., 150 Exchange 

Street, Malden 48, Mass. 
e Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recommended. 
g This value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 428 lumens 
per watt. 

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

'ECM Electronic Components 
DATA 1 



7265 
i This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 428 lumens 
per watt. 

k Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

m Under the following conditions: Light incident on the cath-
ode is transmitted through a red filter (Corning C.S. No.2-62 
Manufactured by the Corning Glass Works, Corning. New 
York) from a tungsten-filament lamp operated at a color 
temperature of 2870° K. The value of light flux incident 
on the filter is 0.01 lumen and 200 volts are applied be-
tween cathode and all other electrodes connected as anode. 

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

P At a tube temperature of 22°C. With supply voltage adjust-
ed to give a luminous sensitivity of 1000 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. Dark current is measured 
with incident light removed. 

q At 4200 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 428 lumens 
per watt. 

• Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K in-
terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the "off" 
period. 
s At 4200 angstroms. This value is calculated from the ENI 

value in lumens using a cénversion factor of 428 lumens 
per watt. 

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

MEDU Electronic Components 
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7265 
The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which the output pulse at 
the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

Voltage Distribution 

Between the fol- 
lowing Electrodes: 
Cathode (K), 
Dynode (Dy), 
and Anode (P) 

A B 

5.4% of Supply 
Voltage (E) 
multiplied by 

6.06% of Supply 
Voltage (E) 
multiplied by 

K - Dyl 

Dyl - Dy2 

Dy2 - Dy3 

Dy3 - Dy4 

Dy4 - Dy5 

Dy5 - Dy6 

Dy6 - Dy7 

Dy7 - Dy8 

Dy8 - Dy9 

Dy9 - Dy10 

Dy10 - Dyll 

Dyll - Dy12 

Dy12 - Dy13 

Dy13 - Dy14 

Dy14 - P 

Dyl - P 

K - P 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 

2 

— 

18.5 

6 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 

2 

16.5 

— 

Focusing electrode is connected to arm of potentiometer_ 
between cathode and dynode No.1; the focusing electrode 
voltage is varied to give maximum anode current. 

The metal collar (See Dimensional Outline) is connected 
internally to the focusing electrode. Extreme care should 
be taken in the design of apparatus to prevent operating 
personnel from coming in contact with the collar when the 
circuit application is such that the collar is at high 
potential. 

éCathode-to-dynode No.1 voltage is maintained at 330 
volts. 

o 

o 

DUCEDfl Electronic Components 
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7265 
OPERATING CONSIDERATIONS 

The base pins of the 7265 fit a bidecal 20-contact 
socket, such as Alden No.220FTC or equivalent. 

The socket should be made of high-grade, low-leakage 
material. 

The operating stability of the 7265 is dependent on the 
magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 1 
milliampere is recommended when stability of operation 
is important. When stability is of prime importance, the 
use of an average anode current of 1 microampere or 
less, commensurate with satisfactory output signal, is 
recommended. 

Electrostatic shielding of the tube is ordinarily required. 
When a shield is used, it must be connected to the 
cathode terminal. The application of high voltage, with 
respect to cathode, to insulating or other materials sup-
porting or shielding the tube at the photocathode end 
should not be permitted unless such materials are 
chosen to limit leakage current to the tube envelope 
to 1 x 10'12 ampere or less. 

Accompanying voltage-divider arrangements are re-
commended for use with the 7265. Recommended re-
sistance values for the voltage divider range from 10 
kilohms per stage to 10 megohms per stage. The choice 
of resistance values for any voltage-divider network is 
usually a compromise. If low values of resistance per 
stage are utilized, the power drawn from the regulated 
power supply and the required power rating of the re-
sistors increase. Phototube noise may also increase 
due to heating if the divider network is mounted near 
the photocathode. The use of high resistance values 
per stage may cause deviation from linearity if the 
voltage-divider current is not maintained at a value of 
at least 10 times that of the maximum value of average 
anode current, and may limit anode-current response to 
pulsed light. The latter effect may be reduced by con-

Electronic 
Components 

DATA 3 
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7265 

fleeting capacitors between the tube socket terminals 
for dynodes No.11 and No.12, dynodes No.12 and No.13, 
dynodes No.13 and No.14, and between dynode No.14 
and anode return. 

In addition to nonlinearity and pulse-limiting effects, 
the use of resistance values exceeding 10 megohms per 
stage make the 7265 more susceptible to leakage ef-
fects between terminals with possible resulting devia-
tion in interstage voltage leading to a loss of current 
amplification. 

Voltage Distribution B is recommended where high 
dynode-No.1 gain is important, such as low light level 
and scintillation counting applications. Voltage Dis-
tribution B maintains the cathode to dynode-No.1 volt-
age constant at 330 volts; it is especially useful when 
the supply voltage is adjusted over a wide range to 
achieve large changes in anode sensitivity. 

The high voltages at which the 7265 is operated are 
very dangerous. Care should be taken in the design of 
apparatus to prevent the operator from coming in con-
tact with these high voltages. Precautions should in-
clude the enclosure of high-potential terminals and the 
use of interlock switches to break the primary circuit 
of the high-voltage power supply when access to the 
apparatus is required. 

In the use of the 7265 as with other tubes requiring 
high voltages, it should always be remembered that 
these high voltages may appear at points in the circuit 
which are normally at low potential, because of de-
fective circuit parts or incorrect circuit connections. 

Therefore, before any part of the circuit is touched, the 
power-supply switch should be turned off and both ter-
minals of any capacitors grounded. 

[MCOM Electronic 
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7265 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

PHOTOCATHODE 

RI 

R2 

R4 

R5 

R6 

R7 

- R6 
TO 

REGULATED R9 
DC POWER 
SUPPLY Re 
+ 0  

RII 

RI2 

RI 

RI4 

RI5 

R16 

Re 

R19 

R3 
FOCUSING ELECTRODE 

DYNODE N2I 

DYNODE N22 

DYNODE N23 

DYNODE N24 

DYNODE N25 

DYNODE N26  

DYNODE N27 

DYNODE N28 

DYNODE N29  

DYNODE N9I0 

DYNODE N211 

C2 DYNODE N2I2 

C3 DYNODE N2I3 

.=.C5 

DYNODE N2I4 

C1: 25 pF, 20%, 600 volts 
(dc working), ceramic disc 
C2: 50 pF, 20%, 600 volts 

(dc working), ceramic disc 
C3: 100 pF, 20%, 609 volts 

(dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts 
(dc working), ceramic disc 

C5: 500 pF, 20%, 600 volts 
(dc working), ceramic disc 

C6: 100 pF, 20%, 1000 volts 
(dc working), ceramic disc 

e 

R20 

PHOTOMULTI-
PLIER 
TUBE 

ANODE 

OUTPUT RL 

_t 
ACCELERATING 

ELECTRODE 
C6 

92CS-9787RI 

RI: 24000 ohms, 5%, 1 watt 
R2: 22000 ohms, 5%, 1 watt 
R3: 1 megohm, 20%, 2 watts, 
adjustable 
R4 through R13: 22000 ohms, 
5%, 1 watt 

R14: 27000 ohms, 5%, 2 watts 
R16: 33000 ohms, 5%, 2 watts 
R16: 22000 ohms, 5%, 2 watts 
R17: 18000 ohms, 5%, 2 watts 
R18: 22000 ohms, 5%, 2 watts 
R16: 22000 ohms, 5%, 2 watts 
R26: 10 megohms, 2 watts, 
adjustable 

RL: Value will depend on magnitude of peak pulse voltage 
desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Note 1: Adjustable between approximately 800 and 3000 V dc. 
Note 2: Component values are dependent upon nature of appli-
cation and output signal desired. 

MCBil Electronic Components 
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7265 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR CON-

STANT VOLTAGE BETWEEN CATHODE AND DYNODE No.1 
PHOTOCATHODE 

FOCUSING ELECTRODE 

DYNODE N 

R2 

R3 

R4 

R5 

- 0 R6 

TO 
REGULATED 57 
DC POWER 
SUPPLY R8 
.0 

R9 

Re 

Rii 

R12 

R13 

RI4 

R13 

Re 

DYNODE N22 

DYNODE N24 

DYNODE N25 

DYNODE N2 6 

DYNODE N27 

DYNODE N e 15 

DYNODE N.9 

DYNODE N2I0 

YNODE N211 

13 

PHOTOMULTI• 
PLIER 
TUBE 

ANODE 

02 DYNODE N2I2 

C3 DYNODE N213 OUTPUT RL 

4 

DYNODE N114 

C5 
R17 

C1: 25 pF, 20%, 600 volts 

(dc working), ceramic disc 
C2: 50 pF, 20%, 600 volts 
(dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts 
(dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts 
(dc working), ceramic disc 

C5: 500 pF, 20%, 600 volts 
(dc working), ceramic disc 

C6: 100 pF, 20%, 1000 volts 
(dc working), ceramic disc 
R1: 5 megohms, 20%, 
1/2 watt, adjustable 

R2 through R11: 22000 ohms, 
5%, 1 watt 

Note 1: Adjustable between approximately 800 and 3000 V de. 
Note 2: Component values are dependent upon nature of appli-
cation and output signal desired. 

ACCELERATING 
ELECTRODE 

6 
92LS -2757 

R12: 27000 ohms, 5%, 2 watts 
R13: 33000 ohms, 5%, 2 watts 
R14: 22000 ohms, 5%, 2 watts 
R15: 18000 ohms, 5%, 2 watts 
R16: 22000 ohms, 5%, 2 watts 
R17: 22000 ohms, 5%, 2 watts 
R18: 10 megohms, 2 watts, 
adjustable 

RL : Value will depend on mag-
nitude of peak pulse voltage 
desired. For a peak pulse amp-
litude of 100 volts, the value 
is approximately 300 ohms. 

Z: (1) - 150 V, 1 W zener diode, 
or equivalent 

(1) - 180 V, 1 W zener diode, 
or equivalent 

MI " / I/ elaCtrisnie 
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7265 
DIMENSIONAL OUTLINE -Dimensions In Inches 

2.00 .t.06 

rAcEpLATE_.1„.6111 M1N1 
14— DIA.1 

PHOTOCATHODE 

T16 
BULB 

METAL 
COLLAR" 

BASE JEDEC 
Ns920-102 

DIA. 

II I 114 III 

5.40 
t.12 

1 

6.69 
±.I9 

7.5 
MAX. 

T 
, 2.38 MAX.,I 

DIA. 

* MUST BE ADEQUATELY INSULATED. 
92C3-9786111 

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

Note: Within 1.68" diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.005" from peak 
to valley. 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

0.06 1.5 1.68 42.6 5.40 137.1 

0.12 3.0 2.00 50.8 6.69 169.9 

0.19 4.8 2.38 60.4 7.5 190.5 
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7265 
TERMINAL DIAGRAM (Bottom View) 

Pin 1: No Connection 
Pin 2: Dynode No.1 
Pin 3: Dynode No.3 
Pin 4: Dynode No.5 DY 

Pin 5: Dynode No.7 
Pin 6: Dynode No.9 

Pin 7: Dynode No.11 
Pin 8: Dynode No.13 

Pin 9: Grid No.2 
(Accelerating Electrode) 

Pin 10: Anode 
Pin 11: Dynode No.14 
Pin 12: Dynode No.12 
Pin 13: Dynode No.10 
Pin 14: Dynode No.8 

Pin 15: Dynode No.6 

Pin 16: Dynode No.4 
Pin 17: Dynode No.2 

Pin 18: No Connection 
Pin 19: Grid No.1 
(Focusing Electrode) 

Pin 20: Photocathode 

TYPICAL FOCUSING ELECTRODE 

DY6 

Metal 

DYI3 

DY 5 

D Y 3 

P DTI 
G2 DY12 

DTI 
NC I< 

DIRECTION OF LIGHT: 
INTO END OF BULB 

20C 

Collar: Connected Internally to 

DTI° 

DY8 

DY6 

DY4 

DY2 

NC 
METAL 

GI COLLAR 

Focusing Electrode — Do Not Make 

Electrical Connection to Collar. 

Note: The Metal Collar May be at 
High Potential Depending on the 
Circuit Application and Should be 
Insulated Accordingly. 

CHARACTERISTIC 
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7265 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 
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TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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7265 
TYPICAL EADCI AND ANODE DARK CURRENT 
CHARACTERISTICS 

o 

o 

o 

u 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 
(E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
5.4%0F E 

MULTIPLIED BY 

CATHODE Et FOCUSING ELECTRODE 
CATHODE a DYNODE No.I (DA) 
DV' Et DY2 
DY2 8 DY3 
DY3 5 DY4 
014 8 DY3 
DY3 8 DY6 
ore a or1 
ori a DYE, 
(We 13 >9 
DY9 13 DYK) 
(Nee DYii 
DV!' El DY12 
17(12a DTI3 
terse D'14 
DY148 ANODE 
ANODE &CATHODE 

6 

23 
5 
75 

8.5 

GRID-No.2 VOLTS ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 

TEMPERATURE OF 2870°6. 
TUBE TEMPERATURE 22°C 

AT A coue 

A
N
O
D
E
 
D
A
R
K
 
C
U
R
R
E
N
T
-
A
M
P
E
R
E
 

E
Q
U
I
V
A
L
E
N
T
 A
N
O
D
E
 
D
A
R
K
 
C
U
R
R
E
N
T
 -
 I
N
P
U
T
-
L
U
M
E
N
 

s
o
t
œ
8
à
N
 
s
 d
e
t
s
%
 

rt,
 

ea
, 

N
 
•
 
o
 5
4
 

ea
 
•
 01

.
 

N
 

 i
t
 
N
 

a
 
..

e
.,
 e, 

a, 
m
e
%
 

re
 

l
b
 
0
 
e
s
%
 

re
 
e
 ce
a
 a

i,
 

E
Q
U
I
V
A
L
E
N
T
 
A
N
O
D
E
 
D
A
R
K
 C
U
R
R
E
N
T
 -
 I
N
P
U
T
 A
T
 4
2
0
0
 
À
 —
W
A
T
T
 ILIHL=lIIH 

foe  

te  
II •uuuuui..i.iui 

UIllII ee 

Illll' 

EADCI- LUMEN 

"11111 I EADCI -WATT 111191 
468 10 o22 468 3 014 2 469 5 io  1468  

l LUMINOUS SENSITIVITY-AMPERES/LUMEN 

IA3 1650 2100 1 
1 

2490 3000 
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

921M- 2740 

MCBa Electronic Components 
DATA 7 

2-69 



7265 

TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO- FOCUSING- E L ECT RODE VOLTS • 208 
CATHODE -TO-DYNODE - I (DTI)VOLTS • 260 

DY1- TO -DT2 DYii - TO- DY12 VOLTS •16I 

0Y2- TO - DY3 DY12 -TO- DY13VOLTS .193 
ETC. TO VOLTS.130 DY13 -TO- DYie VOLTS .226 

DY10-TO-0Y11 GRID-No.2 VOLTS ADJUSTED 
TO GIVE .M_AX ANODE CURRENT 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870°K. 
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7295B 

Image Orthicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

EXCELLENT RESOLUTION CAPABILITY 

For Outdoor and Studio Pickup with High-Duality 
Black-and-White TV Cameras. The 7295B is Uni-
laterally Interchangeable with Types 7295 and 7295A. 

DATA 

General: 

Heater. for Unipotential Cathode: 
Voltage (AC or DC) 6  3 t 10% volts 
Current at 6.3 volts 06 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . . . 12 Pf 

s Target-to-Mesh Spacing 0  002 inch 
( ) Spectral Response   S-10 
'-- Wavelength of Maximum Response  4500 t 500 angstroms 

Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size   1.6" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring. 

Orientation . . . . Proper orientation Is obtained whenthe 
vertical scan is essentially parallel to the plane 

passing through center of the faceplate and the grid-

No.6 envelope terminal. The horizontal and vertical 

scan should start at the corner of the picture between 
the grid-No.6 andthe photocathode envelope terminals. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" ± 0.310" 
Greatest Diameter of Bulb   4.500" t 0.094" 
Minimum Deflecting-Coil Inside Diameter  3.2" 
Deflecting-Coil Length  7" 
Focusing-Coil Length  15" 
Alignment-Coil: 

Position on neck. . .Centerline of magnetic field should be 
located 9.25" fromtheflat area of the 
shoulder. 

Operating Position See (*crating Coassderations 
Weight (Approx  )  2.3 lbs 
Socket Cinch" Part No.3M14, or equivalent 
Envelope Terminals  . . 5 

BOTTOM VIEWA 

Terminal Over Pin 2-Field Mesh 
Terminal Over Pin 4-Photocathode (PC) 
Terminal On Side of Envelope 
Opposite Base Key -Grid No.6 (G6) 

à See basing diagram on next pane. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7295B 

Terminal Over Pin 9-Grid No.5 (G5) 
Terminal Over Pin 11-Target 

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

BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE Pin 1-Heater 

Pin 2-Grid No.4 
Pin 3-Grid No.3 
Pin 4-Do Not Use 
Pin 5-Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7-Anode 
Pin 8-Dynode No„.5 
Pin 9-Dynode No.3 
Pin 10-Dynode No.1, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12-Grid No.1 
Pin 13-Cathode 
Pin 14-Heater 

Maximum and Minimum Ratings, Abscdute-Nosimum Fatties: 

PHOTOCATHODE: 
Voltage   -700 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 10 
Any part of bulb  
Of bulb at large end of tube 

(Image section)   
TEMPERATURE DIFFERENCE: 

Between image section and any part 
of bulb hotter than image section 5 max. °C 

GRID-No.6 VOLTAGE   -700 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

 FIELD-MESH voLTAuc 3o maw-. volts  

65 

35 

max. 

min. 

oc 
Oc 

GRID-No.5 VOLTAGE   300 max. volts 
GRID-No.4 VOLTAGE   350 max. volts 
GRID-No.3 VOLTAGE   400 max. volts 
GRID-No.2 e• DYNODE-No.1 VOLTAGE   350 max. volts 
GRID-No.1 VOLTAGE: 

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

VOLTAGE PER MULTIPLIER STAGE  350 max. volts 
ANODE SUPPLY VOLTAGEd   1650 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode • 125 max. volts 
Heater positivewith respect to cathode • 10 max. volts 

( 

) 

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



7295B 

( 

( ) 

L 

Typical Operating Values: 

Photocathode Voltage  -600 
Grid-No.6 Voltage (Image Focus) Approx  

50% of photocathode voltagef  -250 to -350 
Target Voltage Above Cutoff il  2.3 
Field-Mesh Voltagec   15 to 25 
Grid-No.5 Voltage (Decelerator) . 40 
Grid-No.4 Voltage (Beam Focus)  70 to 90 
Grid-No.3 Voltageh  250 to 275 
Grid-No.2 & Dynode-No.1 Voltage . . . 
Grid-No.1 Voilage for picture cutoff. 
Dynode-No.2 Voltage  
Dynode-No.3 Voltage   
Dynode-No.4 Voltage   
Dynode-No.5 Voltage   
Anode Voltage 
Recommended Target-Temperature Range!' 
Minimum Peak-to-Peak Blanking Voltage 
Field Strength of Focusing Coil 

(Approx.):J 
At center of scanning section . . 
In plane of photocathode  

Field Strength of Alignment Coil. .   

Performance Data: 

With conditions shown under TyPical Operating Values 
including Recommended Target-TemPerature Range, 
target voltage adjusted to 2.3 volts above cutoff, 
and with the camera lens set to bring picture 
highlights one sto* above the "knee" of the ac-
companying Basic Light-Transfer-Characteristtc Curve 

Nin. Average Max. 
Cathode Radiant Sensitivity 

at 4500 angstroms   - 0.030 - a/w 
Luminous Sensitivity  30 60 - ma/lm 
Signal-Output Current 

(Peak to Peak)  10 - 40 ma 
Ratio of Peak-to-Peak High-

light Video Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   60.1 75.1 

Photocathode Illumination 
at 2870° K Required to 
bring Picture Highlights 
One Stop above "Knee" of 
.Light-TransferCharacteristic. - 0.1I0 fe 

Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white 60 75 

Uniformity:' 
Ratio of Shading (Back-

ground) Signal to 
Highlight Signal   - 0.10 0.15 

• 280 
. -45 to-115 

600 
800 
1000 
1200 
1250 

. 35 to 45 
▪ 5 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 

°C 
vol ts 

-60 gausses 
120 gausses 

▪ 0 to 3 gausses 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7295B 
Min. Average Max. 

Decrease from Peak 
Highlight Signal Level of 
Signal from any Point 
on 'Scanned Area of Target. . - 12 25 

g Cinch Manufacturing Corporation, 1026 South Cowan Avenue, Chicago 24. 
Illinois. 

Operating outside the Reconnended farget-fenperature Range shown under 
typical Operating Values will not damage the 72956 provided the Maximum 
temperature Ratingsof the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within the 
Reconmended forget-fesperattere Range. 

C With rdspdrt to grid und. 

d Dynode-voltage values are shown under Typical Operating •rallies. 
g With 72958 operated is RCA 7K-60 camera at fixed photocathode voltage. 

Adjust for optimum focus. 

g The target supply voltage should be adjustable from -5 to 5 volts. 

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

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

Measured with amplifier having flat frequency response. 

e With uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 
The tube should never be operated in a vertical position 

with the Diheptal/base end up nor in any other position where 
the axis of the tube with base up makes an angle of less than 
200 with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-I0 Response 

is shown at the front of this Section 

% 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 
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.175 
MIN. 
J— 

.800 
t.I25 

\ SMALL-SHELL 
DINEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 
Na 814-45 

DETAIL OF ENVELOPE 
TERMINALS 

ENLAROED BOTTOM VIEW 

IRCS-1011STRI 

ALL DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION: TUNGSTEN LIGHT. 
DAYL GHT OR WHITE FLUORESCENT 

FOR SMALL-AREA HIGHLIGHTS. 

2 4 b 6 2 4 • • 2 4 6 6 2 4 6 • 
0.0001 0.001 0.01 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOGATHODE—FOOTGANDLES 

92G5-10692 

RADIO CORPORATION OF AMERICA 
Becton Tube Division Harrison, N. J. 
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Image Orthicon 
LONG-LIFE TARGET FIELD-MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black-and-White TV Pickup in Studio or 
Outdoor Service. The 7295C, is Directly Interchangeable 

with the 7295, 72954. and 72956 in all Cameras. 

The 7295C is the same as the 7295B except utilises 
a stable, long-life target. 

The stable, long-life, glass target of type 7295Cia 
characterized by high gain, resistance to "burn-in", and the 
absence of any granular structure. Because charge transpor-
tation through this target material is electronic rather than 
ionic as in ordinary glass targets, the electrical character-
istics of the target, such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
7295C is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7295C to image "burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don't, on Use of RCA-7295C 

Dos 

1. Allow the 7295C to warm up prior to operation. 

2. Hold temperature of the 7295C within operation range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 7295C's by operating several hours once each 
month. 

6. Determine proper operating point with target voltage adjusted 
to the desired voltage above target cutoff. 

7. Uncap lens before voltages are applied to the 7295C. 

Don'ts 

1. Don't force the 7295C into its shoulder socket. 

2. Don't operate the 7295C without s r nnn jug. 

3. Don't operate a 7295C haring an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam whi le rol teges are appl ied to photocathode, 
grid No.6, target, dynodes, and anode during warm-up or stand-
by operation. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7326 
MULTIPLIER PHOTOTUBE 

10—STAGE, HEAD—ON, FLAT—FACEPLATE TYPE WITH 

I.68"—DIAMETER, CURVED, CIRCULAR, SEMITRANS— 

PARENT PHOTOCATHODE AND S-20 RESPONSE 

DATA 
General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 t 500 angstroms 
Cathode, Semitransparent: 

Shape  
Window: 

Area 2  2 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct InterelectrodeCapacitances(Approx.): 
Anode to dynode No.10 2  4 
Anode to all other electrodes 5  5 
Dynode No.10 to all other electrodes 6,5 mgf 

Maximum Overall Length 6  78" 
Seated Length  5.84" t 0.19" 
Maximum Diameter 2  38" 
Operating Position  Any 
Weight (Approx.)   6 oz 
Bulb  1-16 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.B14-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AM 

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

Pin 12-Internal 
Connection--
Do Not Use 

Pin 13-Focusing 
Electrode 

Pin 14-Photo-
cathode 

Metal 
Collar 

DIRECTION Or LIGHT: 
INTO END OF BULB 

Curved Circular 

peif 
eigf 

Maximum Ratings, Absolute Values: 

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

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE (DC)   

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODE E (DC) • • • • •   

DYNODE-No.1 SUPPLY VOLTAGE (DC)  
FOCUSING-ELECTRODE SUPPLY VOLTAGE OC) • • 
AVERAGE ANODE CURRENT*   
AMBIENT TEMPERATURE  
0: See next page. 

2-59 

-Nb Connection 
(If used, 
connect only 
to photo-
cathode) 

2400 max. volts 

500 max. volts 

600 max. 
500 max. 
500 max, 
1 max. 

85 max. 

volts 
volts 
volts 

ma 
°C 

ELECTRON TUBE DIVISION TENTATIVE DATAI 
NINO CORPORATION OF »AI M& HARRISON. NEW MOM 



7326 
MULTIPLIER PHOTOTUBE 

Characteristics Range Val ues for Equipment Design: 

Under conditions with dc supply voltage (E) across a 

voltage divider providing 1/6 of E between cathode 

anddynodeNo.1; 1/8of E between cathode and focusing 
electrode; I/12of Eforeach succeeding dynode stage; 

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

With E =1800 volts (Except as noted) 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4200 

angstroms. , . . - 9600 - paler 
Cathode radiant, 

at 4200 
angstroms. . . . - 0.064 - pa/pw 

Luminous 5 22.5 150 amp/1 umen 
Cathode luminous: 

With tungsten 
1 ight source*. 120 150 - pa/lumen 

With blue light 
source'''. . . 0.05 - Ma 

With red light 
source°V . . . 0.3 - - pa 

Current 
Amplification. . . - 1.5 x105 - 

Equivalent Anode-
Dark-Current 
I nput"  - 3 x 10- I° 1.4 x 11r9 lumen 

Equivalent Noise 
Input :* 
At +25° C  - 1.9x1("' 2 4.3 x10-12 lumen 
At -80° C  - 3 x 10-43 6 x 10-13 lumen 

Anode-Pulse Rise 
Time*  - 2.6 - mi 1 1 ipsec 

Greatest Delay Be-
tween Anode 
Pul ses: 
Due to position 

from which elec-
trons are simul-
taneously re-
leased within a 
ci rcle centered 
on tube face and 
having a di-
ameter of--

1.12"  
1.56"  

- it - mill ipsec 
- mi 1 1 ipsec 

• Averaged over any interval of ,0 sect:aids maximum. 

la •. 40 § * • nee next cane. 
. • 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

Under the following conditions: The light sourceis a tungsten-filament 
lamp operated at acolor temperature of 28700 K. A light input of 0.1 
microlumen is used. The load resistor has a value of 0.01 megohm. 

e Under the following conditions: The light source is a tungsten-filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux is 0.01 lumen and 200 volts are applied between cathode and all 
other electrodes connected together as anode. The load resistor has 
a value of 0.01 megohm. 

we Under the following conditions: Light incident on the cathode is 
transmitted througha blue filter (Corning. GlassCodeNo.Si13 polished 
to 1/2 stock thickness) from a tungsten-filament lamp operated at a 

,. color temperaturcof 2870^ K. The value of light flu on the filter is 
0.01 lumen. The load resistor has a valueof 0.01 megohm and 200 volts 
are applied between cathode and all other electrodesconnected together 

• as anode. 

/ For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTICOF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC 0F LIGHT 
FROM 2870 0 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

ri Under the following conditions: Light incident on the cathode is 
transmitted through a red filter (Corning, Glass Code No.2418, or 
equivalent) from a tungsten-filament lamp operated at acolor temperature 
of 28700 K. The valueof light flux on the filter is 0.01 lumen. The 
load resistor has a value of 0.01 megohm. and 200 volts are applied 

. between cathode and all other electrodes connected together as anode. 

/ For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTICOF LIGHT 
FROM 28700 II SOURCE AFTER PASSING THROUGH INDICATED RED FILTER at 
front of this section. 

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

M For maximum signal-to-noise ratio, operation with& supply voltage (E) 
below 1800 volts is recommended. 

/ Under the following conditions: Supply voltage (E) is 1800 volts, 
external-shield potential of -1800 volts, ac-amplifier bandwidth of 1 
cycle per second, tungsten light source of 28700 K interrupted at a low 
audio frequency to produce incident radiation pulses alternating between 
zero and the value stated. The .on period of the pulse is equal to 
the .off . period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulses. 

• Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is determined primarily by transit-
time variations in the multiplier stages and with an incident-light 

, spot approximately 1 millimeter in diameter centered on the photocathode. 

i These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

OPERATING CONSIDERATIONS 

Operation at an average anode current well below the 

iaximum rated value of 1 milliampere Is recommended when 

Istabillty is important. 

, Electrostatic and/or magnetic shietdiet of ths 7326 ma 
necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-20 Response 
is shown at front of this Section 

2— ELECTRON TUBE DIVISION TENTATIVE DATA 2 
ocio CORPORATION or AmERICA, HAllosoN. NEW 11510 
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MULTIPLIER PH OTOTUBE 

r --1 1.60" MIN. 
FACEPLATE 44- DIA. I 
(SEE MOTO-

PHOTOCATHODE - 

T 16 
BULB 

METAL COLLAR 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

N2 1314-38 

2.00* .06" 
DIA. 

2.38MA 
DIA. 

6.7e 
MAX. 

Les" 
t. 

9gCS -9642 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED ATIKE CENTER OF 
BOTTOM OF THE BASE. 

NOTE: WITHIN 1.68° DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.005. FROM 
PEAK TO VALLEY. 

2-59 ELECTRON TUBE DIVISION 
RADIO CORIOlAtION OF AMERICA, HARRISON, NEW .tERSU 

CE-9842 
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TYPICAL ANODE CHARACTERISTICS 

1 e 

'kir Li -1-- i ..--- I   I --i-Httiffi-qt-b- n nun 

I EACH-SUCCEEDING - DYNODE - STAGE VOLTS =150 ". 11/11 11111 
LI DYNODE - NB I -TO-CATHODE VOLTS = 300 

1 FOCUSING - E L ECT RODE - TO- C AT HODE VOLTS = 240 r 

:s OPERATED AT COLOR TEMPERATURE OF 2870* K. iiii MI 
.., LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP 

i Bs _  _  
us Pei" eq.-1114r rd NIMiliPhip ru: imirriglinhi 
mu • •IP.Fin• :wag dp.0.1 EOM . E:••Eisiii:: • . Inn ns s Lrliers; 

, 
in i- -NUB  : .. ' •• • I rm  ill aimaninnE *"' Elisliiiiis-i'llicm...:•4.FulitiiiiiiiblEaspidLE ..___ 

l!H I ..:11T:iiiiiii Edilh•:::"—..2111.4.11Pi•iiurnsil1111- 1 iEi 1Pr ... .., ::.r.momirodliir 
ar-,,:;............, : ;:..... ..... .. ,-_• — ....:: .,..,L.,........—....; . ...... . ----en: 

rw_ Eiiil:  -1..F 'j sur.:=Leikillunirnerun u 
:fflffl• 3 ' .... nt p 

ME :::E irdin  
....efd CUM= :sir s mu:1pm.— email: 

nt sum:Bak:ha-a 
_n_.%.-..--111 . r„,„,:ntle_., _ 
etijesmi:HIEEE::::r••:- 
-...=::::::::" s • .: • 1:  

••••• ..... MI 
/al• 

MIMI MIR' ......,..  
HIERMI .::m dill 

laillEnni illiim» • 
igriglikur4in um Mil ...• - ......•.. 

l 
.....n..sund 
. ....E: -F.-.smni 
111911H1113 1 . gh 

114.• Mal 

snEss nun u 
••. silica rs ....Air:nu:mil :Ban suilecusguli ts aggL4 

MEE!, insspj c: _       > 
. ... 
••• • • ▪ . 

•... 

iEE-:••nt memornirmasi . nun▪ —  i  
w e! 

.......  
•1111.10• 

!BEEP- pusnunneituzps.ligs,..b. •el.  _ .. :e.:•••-•!rn 
"te or) 
ANODE MICROAMPERES 

o 

Pt.te - 



SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

4 OF E BETWEEN CATHODE AND DYNODE N2 I; 1/8 OF 
E BETWEEN CATHODE AND FOCUSING ELECTRODE; 

112 OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 

142 OF E BETWEEN DYNODE N2 10 AND ANODE. 

1000- I   lO 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

I/6 OF E BETWEEN CATHODE AND DYNODE N2 I; Va OF 
E BETWEEN CATHODE AND FOCUSING ELECTRODE ; 
1/I2 OF E FOR EACH SUCCEEDING DYNODE STAGE ; AND 

1/12.0F E BETWEEN DYNODE N2I0 AND ANODE. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPE R-
AT ED AT A COLOR TEMPERATURE OF 21370* K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE = 25 *C 

N ‘..**S...........,.......,.........s...........................„, / 

- - - 
10 100, 000 

LUMINOUS SENSITIVITY — AMPERES/ LUMEN 

ELECTRON TUBE DIVERON 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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7389B 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black-and-White Studio TV Cameras, 
Live Pickup, and Magnetic Tape Recording Requiring 
High-Signal-to-Noise Ratio. The 73898 isUnilater-
ally Interchangeable with the 7389 and 7389A. 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at 6.3 volts 0  6 amp 

Direct lnterelectrode Capacitance: 
Anode to all other electrodes . . . . 12 Pf 

Target-to-Mesh Spacing 0  001 inch 
Spectral Response  S-10 
Wavelength of Maximum Response  4500 t 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image ( 4 x 3 aspect ratio): 

Useful size of 1  6" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 
corresponding electron image on the target should 

have a size such that the corners of the rectangle 
just touch the target ring. 

Orientation of. . Proper orientation is obtained when the 

vertical scan is essentially parallel to the plane 
passing through center of faceplate and the grid—No.6 
envelope terminal. The horizontal and vertical scan 
should start at the corner of the picture between the 

grid—No.6 and the photocathode envelope terminals. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   19.375" ± 0.310" 
Greatest Diameter of Bulb  4.500" t 0.094" 
Minimum Deflecting-Coil Inside Diameter  3.2" 
Deflecting-Coil Length   7" 
Focusing-Coil Length   15" 
Alignment-Coil: 

Position on neck . . . .Centerline of magnetic field should 
be located 9.25" from the flat area 
of the shoulder. 

Operating Position   See (»erating Considerations 
Weight (Approx.) 2  3 lbs 
Socket   Cinch' Part No.3M14, or equivalent 

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

DATA I 
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7389B 
Envelope Terminals  5 

BOTTOM VIEW 
Terminal Over Pin 2-Field Mesh 
Terminal Over Pin 4-Photocathode (PC) 
Terminal On Side Of Envelope 

Opposite Base Key-Grid No.6 (Ga)Terminal Over Pin 9-Grid No.5 (Ç) i 

Terminal Over Pin 11-Target 

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

BOTTM VIEW DIRECTION OF LIGHT: 
PERPENDICULAR TO 

Pin 1 -Heater LARGE END OF TUBE 
, DY5 

Pin 2-Grid No.4 P Ge 

Pin 3-Grid No.3 
Pin 4-Do Not Use 
Pin 5-Dynode No.2 
Pin 6-Dynode No.4 
Pin 7-Anode 
Pin 8-Dynode No.5 
Pin 9-Dynode No.3 lc IC 

Pin 10-Dynode No.1, PC 
Grid No.2 TARGET 

Pin 11-Do Not Use 05 GI 
Pin 12-Grid No.1 FIELD 
Pin 13 -Cathode MESH 

Pin 14-Heater 

DY 

G4 

H 

DY5 

G5 
DY1 

0 2 

Maximum and Minims Ratings, Absolute-Maximum Values: 

Photocathode: 
Voltage  -700 max. volts 
Illumination   50 max. fc 

Operating Temperature:b 
Any part of bulb   65 max. oc 
Of bulb at larg end of tube 

(Image section)  35 min. °C 
Temperature Difference: 

Between image section and any part 
of bulb hotter than image section. max. °C 

Grid-No.6 Voltage . .  -700 max voila__   
'Target Voltage: 

Positive value   10 max. volts 
Negative value   10 max. volts 

Field-Mesh Voltage'  30 max. volts ( 
Grid-No.5 Voltage  300 max. volts 
Grid-No.4 Voltage  350 max. volts 
Grid-No.3 Voltage  400 max. volts 
Grid-No.2 IS Dynode-No.1 Voltage  350 max. volts 
Grid-No.1 Voltage: 

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

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

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



7389B 

Anode-Supply Voltaged  1650 max. volts 
Voltage Per Multiplier Stage   350 max. volts 

Typical Operating falues:° 

Photocathode Voltage   -600 volts 
Grid-No.6 Voltage (Image focus) Approx. 

70% of photocathode voltages . . . . -370 to -470 volts 
Target Voltage Above Cutoffg   2.3 volts 
Field-Mesh Voltagec  15 to 25 volts 
Grid-No.5 Voltage (Decelerator). . .   40 volts 

( 1 Grid-No.4 Voltage (Beam Focus) . . .   70 to 90 volts 
Grid-No.3 Voltage'   250 to 275 volts 
Grid-No.2 8, Dynode-No.1 Voltage. . .   280 volts 
Grid-No.1 Voltage for Picture Cutoff   -45 to-115 volts 
Dynode-No.2 Voltage  600 volts ; 
Dynode-No.3 Voltage  000 volts I 

,---- Dynode-No.4 Voltage  1000 volts I 
( ) Dynode-No.5 Voltage  1200 volts 

Anode Voltage  1250 volts 
Recommended-Target-Temperature Range: b 35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strengthof Focusing Coil(Approx.):i 

At center of scanning section: . .   60 gausses 
In plane of photocathode   120 gausses 

Field Strength of Alignment Coll . .   0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values in-
cluding Recommended Target-Temperature Range, target vol-
tage adjusted to 2.3 volts above cutoff, and with the 
camera Lens set to bring the picture highlights 1/2 stop 
above the "knee" of the accompanying Basic Light-Transfer-
Characteristic Curve 

Nin. Ty. Max. 

, - 

Cathode Radiant Sensitivity 
at 4500 angstroms  - 0.030 - a/w 

Luminous Sensitivity   30 60 _ ma/lm 
Anode Current (DC) . . . . . - 30 - ma 
Signal-Output Current (Peak 

to Peak)   10 - 40 Ma 
Ratio of Peak-to-Peak High-

light Video-Signal Current 
to RAS Noise Current for 
Bandwidth of 4.5 Mc  85:1 95:1 _ 

Photocathode Illumination 
at 2870° K Required to 
bring Picture Highlights 
1/2 Stop above "Knee" of 
Light Transfer Character-
istic  - 0.070 0.130 fc 

Amplitude Response at 400 TV 
Lines per Picture Height (Per 
cent of large-area black to 
large-area white)h . . . . 60 75 - % 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7389B 

lin. Typ. Max. 

Uniformity:" 
Ratio of Shading (Back-

ground) Signal to 
Highlight Signal  - 0.10 0.15 

Decrease from Peak 
Highlight Signal Level of 
Signal from any Point 
on Scanned Area of Target   - 12 25 It 

e cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
Illinois. 

Operating outside the Reconnended forget-feeperotwre Range shown under 
Typical Operating Values will not damage the 73898 provided the Maximum 
temperature Ratings of the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within the Recon-
*ended farget-fesperature Range. 

C With respect to grid No.4. 

d synode-voltage values are shown under fypical Operating Fatties. 

e With 75898 operated in RCA TK-60 camera at fixed photocathode voltage. 

f Adjust for optimum focus. 

g The target supply voltage should be adjustable from-5 to 5 volts. 

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

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

k Measured with amplifier having flat frequency response. 

e With uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 

The tube should never be operated in a vertical position 

with the Diheptal/base end up nor in any other position where 

the axis of the tube with base up makes an angle of less than 
20° with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-I0 Response 

is shown at the front of this Section 

o 

( 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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g e 
VIBRATION-
ABSORBING 

TAPE 
DO NOT 
REMOVE 

LIGHT 
SHIELD 
COATING 

\ SMALL-SHELL 

VIBRATION-ABSORBING 

DO NOTIPST REMOVE 

DETAIL OF ENVELOPE 
TERMINALS 

DIHEPTAL 
14-PIN BASE 

JEDEC GROUP 5, 
No. BI4 -45 

DIMENSIONS IN INCNES 

faCt-1001117/M 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 

O 
5 2 

5 io 

: 
2 4 
e-

ILLUMINATION: TUNGSTEN LIGHT, 
DAYLIGHT, OR WHITE FLUORESCENT 

FOR SMALL-AREA HIGHLIGHTS. 

VI 

4 

£7. 2 
›-

0.1 
2 4 6 8 2 4 6 8 2 • 6 8 2 • 6 8 

0.0001 0.001 001 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTGANDLES 
92CS-10690 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE TARGET FIELD-MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Extremely High-Quality Performance in Black-and-White Studio 
TV Caneras and Television Tape-Recording Operations. The 
7389C is Directly Interchangeable with the 7389, 73894, 

and 73898 in all Cameras. 

1 

The 7389C is the same as the 73898 except utilizes a stable, 
long-life glass target. 

The stable, long-life, glass target of type 7389C is 
characterized by high gain, resistance to "burn-in", and the 
absence of any granular structure. Because charge transpor-
tation through this target material is electronic rather than 
ionic as in ordinary glass targets, the electrical character-
istics of the target, such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
7389C is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7389C to image "burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of DCA -7389C 
Dos 

1. Allow the 7389C to warn-up prior to operation. 

2. Hold temperature of the 7389C within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control to best usable resolution. 

5. Condition spare 7389C's by operating several hours once each 
month. 

6. Determine proper operation point with target voltage adjusted 
to the desired voltage above target cutoff. 

7. Uncap lens before voltage ere applied to the 7389C. 

Don'ts 

1. Don't force the 7389C into its shoulder socket. 

2. Don't operate the 7389C without scanning. 

3. Don't operate a 7389C having an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid-No.6, target, dynodes, and anode during warn-
op or standby operatIon. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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7412 e 
PHOTOCONDUCTIVE CELL 

CADMIUM-SULFIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Response  S-15 
Wavelength of Maximum Response   5800 a 500 angstroms 
Sensitive Surface: 

Shape Rectangular 
Length (Minimum)   0.20 in. 
Width (Minimum)  0.02 in. 
Area (Minimum) 0  004 sq. in. 

Maximum Length (Excluding flexible leads)   . 1.35" 
Diameter 0  29" ± 0.01" 
Leads, flexible  2 
Minimum length   1.4" 
Diameter 0  018" a 0.005" 

Operating Position  Any 
Weight (Approx.) 0  06 oz 

TERMINAL TERMINAL 

DIRECTION or LIGHT: 
INTO END OF BULB 

indicates that the primary characteristic of the 4 lament 14tki,, the 
anveloPa symbol is designed to vary under the influence of light. 

Meximlue Ratings, Absolute -Maxim* %tuts: 

VOLTAGE BETWEEN TERMINALS 
(CC or Peak AC)  200 max. volts 

PHOTOCURRENT   1000 max. Ma 
POWER DISSIPATION  50 max. mw 
AMBIENT TEMPERATURE  60 max. oc 

Characteristics: 

With dc voltage ofisvolts between terne 
nets and an ambient tenneratureof250 C 

Alin. /Indian tax. 
Sensitivity: 

Radiant4, at 
5800 angstroms   1580 - ma/mw 

Luminous"'   - 4.5 - amp/lumen 
Illuminations"   100 300 800 ma/fc 

Photocurrentà  - - 0.1 ma 
Rise   See Curves 
Decay See Curves 

8-59 ELECTRON TUBE DIVSION 
MORO CORPORATION Of AMERICA. HARRISON. NM MUM 
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7412 

PHOTOCONDUCTIVE CELL 

lb For conditions where the incident power is 2 x 10-9 watt. 
For conditions where the light source Is a tungsten-filament lamp 
operated at a color temperature of 20700 X. 
incident Illumination on the sensitive surface Is 0.01 footcandle. 

& measured approximately 20 seconds after removal or Incident-illumination 
level of 0.01 footcandle. 

OPERATING CONSIDERATIONS 

The flexible leads of the 7412 are usually soldered to the 

circuit elements. Soldering of the leads may be made close 
to the seals provided care is taken to conduct excessive heat 

away from the seals. Otherwise, the heat of soldering will 

break the seals and damage the cell. 

A clamp around the glass envelope may be used to hold the 

cell in position. However, care must be taken in clamping te 

avoid cracking theglass envelopeorintroducing strains in the 
envelope which could lead to eventual breakage. 

The voltage between terminals of the 7412 may be applied 

without regard to polarity. 

The angle of view of the 7412 may be narrowed by the use 

of a hood of the desired length placed in front of the cell. 

If the source of radiation is some distance from the cell, 

the use of a lens system may be desirable to utilize more 

effectively the available radiation. However, the radiation 
should not be focused onto such a small area that localised 

overheating of the sensitive surface may result with conse-
quent adverse affects on its characteristics. Exposure of the 

7412 to radiation (even without voltage applied) so intense 

as to cause excessive heating of the cell may permanently 

damage it. 

For a given illumination, the output current will have 

its highest value when the incident illumination is normal 

(angle of incidence is 90° ) to the face of the cell. For 
smaller angles of incidence, the output current decreases. 

_ . . . 
The dec rease depends upon several factors tnctuotno the anote 

of incidence of the illumination, the amount of illumination, 
and the area of sensitive surface illuminated. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cell having S-I5 Response 

is shown at the front of this Section 

8-59 ELECTRON TUBE DP/ISICN4 
RADIO CORIOEATIOM or AMERICA, HAIRISON, HEW XII« 

DATA 
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PHOTOCONDUCTIVE CELL 

ELECTRON TUBE DIVISION 
ItAINO CORPORATION OF APAERICA, HARRISON, NEW JPITUT 
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AVERAGE CHARACTERISTICS 

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

AMBIENT TEMPERATURE = 25 *C 

MAXIMUM POWER 
DISSIPATION 

1000 
8 

6 

4 

2 

2 

B 

4 

2 

0.1 
2 4 6 8 2 4 6 8 2 4 8 8 

10 00 1000 
DC VOLTS BETWEEN TERM NALS 

ELECTRON TUBE DIVISION 92CM-9989 
...No CRAM...MON OF AMERICA, HARRIS°, NEW neftY 



TYPICAL RISE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25' C 

CURVE ILLUMINATION- FOOTCANDLES N 

A 

D 

10 

0.1 
0.01 

*COLOR TEMPERATURE 28700 K . 
5 SECOND STORAGE IN DARK PRIOR TO EXCITATION. — 

---- 5- MINUTE STORAGE IN DARK PR OR TO EXCITATION. 

A 

8, / D, 
e  

2 4 bR 2 4 6 8 2 4 6 8 2 4 6 8 
0.01 0.1 0 100 

TIME AFTER EXCITATION IS APPLIED-SECONDS 

92CS-9532 

TYPICAL DECAY CHARACTERISTICS 
CURVES ARE INDEPENDENT OF VOLTAGE 
AMBIENT TEMPERATURE=2e C 

CURVE ILLUMINATION- FOOTCANDLES* 

A 10 
B 1 
C 0.1 
D 0.01  

R COLOR TEMPERATURE 28700 K. 
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TYPICAL CHARACTERISTICS 

CURVES ARE INDEPENDENT 
OF VOLTAGE. 

CURVE ILLUMINATION-
FOOTCANDLES W 
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RESPONSE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE W25° C 

CURVE ILLUMINATION —  FOOTCANDLES* 

A 0.01 
8 0.1 
C 1 
D 10 
E 100 

*COLOR TEMPERATURE 2870W K 

4 

2 

A 

2 

8 

2 468 2 466 2 4 68 o 2 461 2 461 
0.01 0 I 

LIGHT PULSES PER SECOND— .ON' TIME 

100 1000 

EQUALS OFF" TIME 

92Ç5 —9534 
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7629A 

Image Orthicon 
SEMICONDUCTIVE TARGET, S-I0 RESPONSE 

VERY HIGH SENSITIVITY MAGNETIC FOCUS 
HIGH RESOLUTION MAGNETIC DEFLECTION 

For Studio and Remote Low-Light Level Color and 
Black-and-White TV Pickup. Sensitivity Equiva-
lent to Film having ASA Exposure Index of 20,000. 

DATA 

General: 

Heater, for Unipotential 
Cathode: 
Voltage (AC or DC) 6  3 ±101; volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode 
Capacitance: 
Anode to all other electrodes pf 

Spectral Response   S-10 
Wavelength of Maximum Response  4500t300 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size of 1  8" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does •not exceed the specified value. The 
corresponding electron image on the target should have 

a size such that the corners of the rectangle just 
touch the target ring. 

Orientation of . . Proper orientation is obtained when 

the vertical scan is essentially parallel to the plane 

passing through center of faceplate and pin 7 of the 
shoulder base. 

) 
\ 

Focusing Method   
Deflection Method   
Overall Length 
Greatest Diameter of Bulb 

Magnetic 
Magnetic 

15  20" ±0.25" 
3  00" ± 0.06" 

Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting Coil   Cleveland Electronics, 

Part No.0Y-1*, or equivalent 
Deflecting-Coil Length  5" 
Focusing Coil   Cleveland Electronics, 

Part No.OF-2a, or equivalent 
Focusing-Coil Length  
Alignment Coil   Cleveland Electronics, 

Part No.0A-3e, or equivalent 
Alignment-Coil Length     15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 

Socket  Cinch Part No.3M14b, or equivalent 
Operating Position . . The tube should never be operated in a 

vertical position with the diheptal—base end up nor In any 
other position where the axis of the tube with the base 

up makes an angle of less than 20 0 with the vertical. 
Weight (Approx  ) ' lb 6 oz 

RADIO CORPORATION OF AMERICA DATA I 
Electronic Components and Devices Harrison, N. J. 9-63 
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Shoulder Base  Keyed Jumbo Annular 7-Pin 
BOTTOM VIEW 

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

End Base . . . Small-Shell Diheptal 14-Pin (JEDEC No.814-45) 
BOTTOM VIEW 

Pin 1-Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
Pin 4-Do Not Use 
Pin 5-Dynode No.? 
Pin 6-Dynode No.4 
Pin 7 -Anode 
Pin 8-Dynode No.5 
Pin 9-Dynode No.3 
Pin 10-Dynode No.1, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12-Grid No.1 
Pin 13- Cathode 
Pin 14-Heater 

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

DIRECTOR OF LIGHT, 
PERPENDICULAR TO 
LARGE ENO OF TUBE 

D 
WIRTE NOCE LINE 

ON FACE 

IC 

TARGET 

Maximum and Minimum Ratings, Absolute -Nax:mum Values: 
PHOTOCATHODE: 
Voltage  -550 max. volts 
Illumination   50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb  55 max. 0C 
Of bulb at lar9e end of tube 

(Target section)   0 min. °C 
TEMPERATURE DIFFERENCE: 

Between target section and any 
part of bulb hotter than 
target section   5 max. °C 

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

Positive value   10 max. volts 
Negative value   10 max. volts 

GR1D-No.5 VOLTAGE.      150 max._ valts  
GRID-No.4 VOLTAGE  300 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 
GRID-No.2 & DYNODE-No.1 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

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

VOLTAGE PER MULTIPLIER STAGE   350 max. volts 
ANODE-SUPPLY VOLTAGEc  1350 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   125 max. volts , 
Heater positive with 

respect to cathode   10 max. volts 

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

Photocathode Voltage 
(Image Focus)*  -400 to -540 volts 

Grid-No.6 Voltage 
(Accelerator)-- (Approx. 75% 
of photocathode voltage)  -300 to -405 volts 

Target-Cutoff voltage f  -3 to 1 volts 
Grid-No.5 Voltage (Decelerator) . 0 to 125 volts 
Grid-No.4 Voltage (Beam Focus)* . 140 to 180 volts 
Grid-No.3 Voltages  225 to 330 volts 
Grid-No.2 6, Dynode-No.1 Voltage . 300 volts 
Grid-No.1 Voltage for 

Picture Cutoff  -45 to-115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 

, Anode Voltage   1250 volts 
Minimum Peak-to-Peak 

Blanking Voltage  5 volts 
Field Strength at Center of 

Focusing Coil*  75 gausses 
Field Strength of Alignment 

Coil  0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values 
and with camera tens set to bring the picture 
highlights one stop above the "knee" of the accom— 
panying Basic Light—Transfer—Characteristic Curve 

Non. TYP. lax. 
Cathode Radiant Sensitivity 

at 4500 angstroms  - 0.033 - a/w 
Luminous Sensitivity   40 65 - ma/lm 
Anode Current (DC)   - 30 - µa 
Signal-Output Current 

(Peak to Peak)   4 6 10 pa 
Ratio of Peak-to-Peak 

Highlight Video-Signal 
Current to RIMS Noise 
Current for Bandwidth 
of 4.5 Mc  - 32:1 

Photocathode Illumination 
at 2870° K Required to 
bring Picture Highlights 
One Stop above "Knee" of 
Light Transfer Characteristic. - 0.007 - fc 

Peak-to-Peak Response to 
Square-Wave Test Pattern 
of 400 TV Lines Per 
Picture Height (Per cent 
of large-area black to 
large-area white) i   - 65 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N..1. 9-63 
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7629A 

e Made by Cleveland Electronics Inc., 1974 East 61st Street, Cleveland, 
Ohio. 

b MadebyCinch Manufacturing Company, 1026 South Woman Avenue, Chicago 24, (---
Illinois. 

C Dynode voltage values are shown under Typical Operating ratios. 

d With 7629A operated in properly adjusted RCA TK-51 camera. 

e Adjust for best focus. 

f normal setting of target voltage is .12 volts from target clear. The 
target supply voltage should be adjustable from —5 to 5 volts. 

O Adjust to give the most uniformly shaded picture near maximum signal. 
h _ 

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

.1 Measured with amplifier having flat frequency response. 

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

is shown at front of this Section 

RADIO CORPORATION OF AMERICA eie. 
Electronic Components and Devices Denison, N. j. 11.0) 



7629A 

3.00±.06 
DIA. 

ENLARGED BOTTOM VIEW  

.425 
4.025 

.040 
*.002 DIA. 
6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

1520 
±.25 

2.00 4.06 
DIA. 

BASE 
JEDEC GROUPS, 
Ns 1314-45 

DETAIL OF BOTTOM vicw_ 
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315 R.M1N. 

1.155 R. MAX. 

NOTE 1: DOTTED AREA IS FLAT OR 

EXTENDS TOWARD DIREPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

Angular variations between pins 
as wel I as eccentric ity of neck 
cylinder with respect to photo-

cathode cylinder are held to 
tolerances such that pins and 
neck cylinder will fit f lat-
plate gauge with: 

a. Six holes hay ingdiameter of 
0.065" a 0.001" and one hole 

having diameter of 0.150" 

0.001". Al I holes have depth 
of 0.265" ± 0.001". The six 

0.065" holes are enlarged by 
45° taper to depth of 0.047". 

AI I holes are spaced at 

angles of 51 °26' ± 50 on 

circle diameter of 2.500" a 
0.001". 

b. Seven stops having height of 
0.187" a 0.001", centered 

.093 ± .003 between pin holes, to bear 
DIA, against flat areas of base. 

92CM- 8293R3 

DIMENSIONS IN INCHES 

C. Rim extending out a minimum 

of 0.125" from 2.812" diam-

eter and having height of 
0.126" a 0.001". 

d. Neck-cylinder clearance hole 

having diameter of 2.200" ± 
0.001". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7629A 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION: TUNGSTEN LIGHT, DAY— 

LIGHT, OR WH TE FLUORESCENT. 
FOR SMALL—AREA HIGHLIGHTS. 

2 4 6 8 4eé 4 
0.00001 0 0001 0 001 001 0 1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHOOE— FOOTCANDLES 
92CS—I2066 

2 4 6 8 1 

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



7735, 7735A 

Vidicons 
Magnetic Focus 1"—Diameter Magnetic Deflection 

For Non-Critical Industrial and Consumer 
Product Closed-Circuit TV 

The 7735A and 7735 are the same as the 7735B except for 

the following items: 

TYPICAL OPERATION AND PERFORMANCE DATA 

Low-Voltage Operation 

7735A 7735 
Grid No.1 Voltage for 

Picture Cutoff°  —45 to —100 —45 to —100 V 

Lag—Per Cent of Initial 

Value of Signal-Output 

Current 1/20 Second After 

Illumination is Removed: b 

Maximum Value  28 30 

Limiting Resolution: 

At center of picture— 

Typical Value   700 700 TV 
Lines 

AVERAGE SENSITIVITY OPERATION 

Faceplate Illumination 

(Highlight)  1 1 fc 

Target Voltagec'd  20to 40 15 to 55 V 

Dark Current °  0.02 0.02 pA 

Minimum Signal-Output 
Currentf  0.15 0.15 pA 

° With no blanking voltage on grid No.l. 

For initial signal-output current of 0.3 microampere and a 

dark current of 0.02 microampere. 

C The target voltage for each tube must be adjusted to that 

value which gives the desired operating signal current. 

d 
Indicated range serves only to illustrate the operating 

target-voltage range normally encountered. 

[ECM Electronic Components 
DATA 
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7735, 7735A 

e The deflecting circuits must provide extremely linear 

scanning for good black-level reproduction. Dark-current 

signal is proportional to the scanning velocity. Any 

change in scanning velocity produces a black-level error 

in direct proportion to the change in scanning velocity. 

f Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 

SPURIOUS SIGNAL TEST 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

over 4 0 0 

4 but not 
including 3 0 1 

3 but not 
including 1 2 3 

1 or less * * 

Minimum a73pakitiotiletwilen 2-sputs-greater-than-1-raster 

line is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration causes 

a smudged appearance. 

o 

111WÉ Electronic 
Components 
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7735B 
Vid ¡con 

Magnetic Focus 1"—Diameter Magnetic Deflection 

For Live-Scene Pickup with Color or Block-and-White 
TV Cameras in Broadcast, Industrial, and Closed-Circuit 
Systems. The 7735B is Unilaterally Interchangeable 

with Types 7735 & 7735A. 
GENERAL 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)   8.3± 10% volta 
Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance:° 
Target to all other electrodes . .   4.6 pF 

Spectral Response. . See Type II Spectra/ Response at front 
Photoconductive Layer: of this section 
Maximum useful diagonal of 
rectangular image(4 x 3espect ratio) 0.62 inch 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane passing 
through the tube axis and short index pin. The masking is 
for orientation only and does not define the proper scanned 
area of the photoconductive layer. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length   8.25"± 0.25" 
Greatest Diameter   L125"± 0.010" 
Bulb   T8 

Base  .Small-Button Ditelqrar 8-Pin, (JEDEC No.E8-11) 
Socket   Cinch No.54A18088, or equivalent 
Cleveland Electronics" 

Focusing Coil  No. VF-115-5, or equivalent 
Deflecting Yoke  No. VY-111-3, or equivalent 
Alignment Coil   No. VA-118, or equivalent 

Operating Position .  Any 
Weight (Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" X 3/8" 

Grid—No. 3 & Grid—No. 4 Voltage .. . 1000 max. volts 
Grid—No. 2 Voltage   1000 max. volts 
Grid—No. 1 Voltage: 

Negative bias value  300 max. volts 
Positive bias value   0 max. volt» 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode  125 max. volte 

Electronic 
Components 

DATA 1 
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7735B 
Heater positive with 

respect to cathode   10 max. volts 
Target Voltage   100 max. volts 
Dark Current   0.25 max. µ A 
Peak Target Current,   0.55 max. µA 
Faceplate: 

Illumination  1000 max. fc 
Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE n_ 
For scanned area of 1/2' Low- High-
x 3/8" — Faceplate tern- Voltage Voltage 
perature of 30° to 35°C Operation Operation 

Grid-No.4 (Decelerator) & 
Grid-No.3 (Beam-Focus 
Electrode) Voltage . . . 250e to 300 750 volte (-.) 

Grid-No.2 (Accelerator) 
Voltage   300 300 volte 

Grid-No.1 Voltage for 
Picture Cutoffh   —45 to —100 —45 to —100 volts 
Average "Gamma" of 
Transfer Characteristic 
for signal-output current 
between 0.02pa and 
0.2 pa   0.65 0.65 

Visual Equivalent Signal-
to-poise Ratio (Approx )i 300:1 300:1 

Lag /1 
Maximum value  28 28 % 
Typical value  23 22 % 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.1 75 75 volts 0 
When applied to cathode. 20 20 volts 

Limiting Resolution: 
— At center of picture— 

Typical value   750 900 TV lines 
Minimum value   700 — TV lines 

Amplitude Response to a 400 
TV Line Square-Wave Test 

----.- Pattern at Center of Picture 
Field Strength at Center of 
Focusing Coil'  40 60 gauss 

Peak Deflecting-Coil Current: 
Horizontal  185 375 mA  

C Field Strength of ) 
Vertical   25 43 mA 

Adjustable Alignment Coil 0 to 4 0 to 4 gauss 

--.- Indicates a change. 

o 
% 30 45 

MM Electronic Components 
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7735B 

High-sensitivity operation--0.5 footcandle on faceplate 

Loa- High-

Voltage Voltage 
Operation Operation 

Faceplate Illumination (Highlight) 0.5 - fc 
Target Voltagen  P  30 to 60 - V 
Dark Currentq  0.10 mig 
Signal-Output Currentr 

Typic ll   0.27 - mA 

Average-senstttvity operatton--1.0 footcandleonfaceplate 

Faceplate Illumination (Highlight) 1.0 - fc 
Target Poltagen ,P  20 to 40 V 
Dark Currentq  0.025 pà 
Signal-Output Currentr 

Typical   0.275 - pli 
Minimum  0.265 - µA 

High-Light Level Operation-40 footcandles on faceplate 

Faceplate Illumination (Highlight) 10 - fc 
Target Yoltagen ,P   10 to 22 - V 
Dark Currentq   0.005 4 
Signal-Output Currentr 

Typical   0.3 mA 

• This capacitance, which effectively is the output impedance of the 77358, 
is increased when the tube is mounted in the deflecting-yoke and 
focusing-coil  bly. The resistive component of the outputimpedence 
is in the order of 100 megohms 

SS U 

Orientation of quality rectangle is obtained when the horizontal acne 
in essentially parallel to the ntraight sides of the smoked portions of 
the faceplate. The at...light side. ere parallel to the plane p  • g 
through the tube soin and short pin. The masking in for orientation 
only and does not define the proper .canned area of the photoconductive 
leyer. 

C Made by Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d These comp  are chance to provide tube operation with minimum In...-
landing error. 

e Mode by Cinch Manufactering Corporation, 1026S. Homan Ave., Chicago 24, 
Illinois. 

f Video amplifierice. t be designed properly to handle targ r • of 
this magnitude to avoid amplifier overload or picture di:Lfl'iror t 

g Definition, focus uniformity, andpicture quality dec eeeee with decreaeing 
grid-No.4 and grid-No.3 voltage. In general, grid-No.4 and grid-No.3 
should be operated above 250 volts. 

h With no blanking voltage on grid No.l. 

Measured with high-gain, low-noise, cascade-input-type amplifier having 
bandwidth of 5 Mc/s and a peak signal-output current of 0.35 microampere. 
Because the noise in such a system is predominately of the high-frequency 
type, the visual equivalent signal-to-noise ratio is taken en the raWo 
of the highlight video-signal current to ras noise current, multiplied 
by a factor of 3. 

• Defined es the per cent of initial velue of signal-output current 1/20 
second after illumination in removed. Values mehown are for initial 
signal-output current of 0.3 microampere and a dark current of 0.025 
microampere. 

M The polarity of the focusing coil should be such that a north-seekieg 
poles. attracted to the image end of the focusing coil, with the indicator 
located outside of and st the image end of the focusing coil. 

n The target voltage for each 7735B must be adjusted to the value which 
gives the desired operating signal current. 

P Indicated range for each type of eeee ice serves only to illustrate the 
operating target-voltage range normally encountered. 

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

DATA 2 
10-65 



7735B 

g The deflecting circuits must provide extremely linear scanning for good 
black-level reproduction. Dark 'current signal is proportional to the 
scanning velocity. Any change is scanning velocity produces • black-
level error in direct proportion to the change in scanning velocity. 
Defined as the component of the highlight target current after the dark-
carrent component has been subtracted. 

OPERATING CONSIDERATIONS 

Target connection is made by a suitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. 

Faceplate-temperature should not exceed 71°C (160°F), 
either during operation or storage of the 7735B. Operation 
with a faceplate temperature in the range from about 25° to 
35°C (77° to 95°F) is recommended. 

Provisions should also be made in the camera installation 
to hold the faceplate temperature of the 7735B at a steady 
value within the recommended range. Dark current increases 
with increasing temperature. ltis highly desirable tooperate 
the 7735B at a steady temperature to maintain dark current at 
• preselected value. This mode of operation ensures both 

optimum and stable day-to-day performance. If such provisions 
cannot be made, changes in target voltage may be required from 
time to time to maintain the desired picture quality. 

As shown under Uncompensated Horizontal Square-Wave 
Response, a substantial increase in both limiting resolution 
and amplitude responseofthe7735Bmaybe obtained by increasing 
the operating voltages on grid No.4 and grid No.3. The 
focusing-coil field strength must be increased and more 
deflecting power is required at higher electrode voltages as 
indicated under Typical Operation and Performance Data. 

Operation at higher electrode voltages may introduce 
additional beam-landingerrorsthatmaybe partially compensated 
for by repositioning the deflecting components. Full compel> 
nation may require the application of a modulating voltage of 
suitable waveform, at both horizontal and vertical scan rates, 

to the cathode, grid No.1, and grid No.2 of the 7735B. 

— 

Dos and Don'ts on Use of RCA-7735R 

Doe - —-—--—------

1. Adjust camera scanning to utilize maximum useful area of 
photoconductive layer. 

2. Orient the vidicon so that horizontal scan is essentially 
parallel to the plane passing through tube axis and short pin. 

3. Align electron beam. 

4. With lens capped, adjust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible raster pattern of photoconductive layer 
with new scan by reorienting the vidicon as required. 

6. Use only sufficient beam current to bring out picture high-
lIghts  

DATA 2 41111re 
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7735B 

,•• 
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(z_ 

( 

7. Open lens iris or increase the scene illumination to obtain 
the "snappiest" picture without noticeable smear from moving 
objects. Target voltage should be reduced if light on the tnbe 
and/or resultant signal is excessive. 

8. Always caplens when transporting camera(see "Don'ts" 5). 

Don'ts 
1. Don't underscan the photoconductive layer. 

2. Don't change camera size and centering controls once the 
scanned area of photoconductive layer has been properly 
positioned. 

3. Don't rotate vidieon from its original operating position 
in deflecting yoke. 

4. Don't turn beam of vidicon on without normal scanning or 
remove scanning before beam of vidicon is turned off. 

5. DON'T ALLOW IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 
OF ILLUMINATION TO BE FOCUSED ON PHOTOCONDUCTIVE LAYER AT ANY 

TIME. 

SPURIOUS SIGNAL TEST 

4 

111L11-10•4 

This teat is performed using a uniformly diffused white teat 
pattern that is separated into two zones as shown above. The 
7735B is operated under the conditions specified under Typical 
Operation and Performance Data with the lens adjusted to provide 
a target current of 0.3 microampere. The 77356 is adjusted to 
provide maximumpicture resolution. Spurious signals are evalu-
ated by size which is represented by equivalent numbers of raster 
lines in a 52511/line system. Allowable spot size for each zone 
is shown in Table 1. To be classified as a spot, a contrast 
ratio of 1.5:1 must exist for white spots and 2:1 for black 
spots. Smudges, streaks, ormottled and grainy background must 

have a contrast ratio of 1.5:1 to constitute a reject item. 

RADIO CORPORATION OF AMERICA 
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7715R 

TABLE I (For scanned area of 1/2" s 38" 

Equivalent Number 
of Raster Lines 

ZONE 1 
Allowed Spots 

ZONE 2 
Allowed Spots 

Over 3 0 0 

3 but not including 1 1 2 

1 or less footnote 8 footnote s 

Minimum separation between any 2 spots greater than 1 raster 
line is limited to 16 raster lines. 

a Spots of this size are allowed =leas concentration cameos a umdied appemrance. 

DIMENSIONAL OUTLINE 

1.125 .835 
t.010 ±.035 
DIA. 

6.25 
*.25 

92C5-9494R5 

FACEPLATE F.050 

.175 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

METAL 
TARGET 
FLANGE 

+.030 
1.020  

DIA. 

BASE 
JEDEC No.E8-1I 

DIMENSIONS IN INCHES 

Note: Straight sides of masked portions are parallel to the plane 
passing through tube axis and short pin. 

DATA 3 
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7735B 

ADDITIONAL DIMENSIONAL OUTLINE NOTE: 

Faceplate glass is Corning No.7056 having a thickness of 
0.094"+ 0.012". 

o 

o 

o 

TERMINAL DIAGRAM (Bottom Vitre) 

Pin 1: Heater 
Pin 2: Grid No.1 
Pin 3: Internal 
Connection — 
Do Not Use 

Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No. 2 
Pin 6: Grids No.2 

and No.4 
Pin 7: Cathode 
Pin 8: Heater 
Flange: Target 
Short Index Pin: Internal 
Connection—Make No 
Connection 

IC 

FLANGE 
TARGET 

IC G2 

SHORT PIN 
IC 

titIM 

DIRECTION OF LIGHT: 

INTO FACE END OF TUBE 

G3 

G4 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error 

16  2    FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

MBeHi:eeeizeigei:fefai 

2 

 --e 
HORIZONTAL AND 

VERTICAL DEFLECTING 
COILS 

DIMENSIONS IN INCHES 

92C5-1190051 

Note: Cross-hatching indicates wound position of focusing 
coil. 

Electronic 
Components 
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7735B 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 1/2. a ste• 
FACEPLATE TEMPERATURE • 30. C APPROX. 

4 6 6 10 -2 4 

TARGET VOLTS 
ioo 

92CS-12235 

UNCOMPENSATED HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET LAICROAMPERES=0.35 
   DARK CURRENT (MICROAMPERES)=0.02 

TEST PATTERN , TRANSPARENT SQUARE-
WAVE RESOLUTION WEDGE. :::••••• 

CURVE A , GRID - No. 4 & GRID - 
No.3 VOLTS 750 

CURVE El. GRID- No. 4 & GRID-
No. 3 VOLTS = 300 

• 

u 
• 

OM 

1  
OUR  
11•BLIMIS 

 BM'  
 »rag  

Urn Mielliir1118111111111::::: 
L__ OW  

 OVUM '   
 •IIIMBOL 
 MMUNIMBIlUIL    mu:mum.  

e 

  UMW  
 elielBMIBM  

8:MI111118M 

200 400 600 
TV LINE NUMBER 

600 

112L10- 2232 
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ILLJMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
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7735B 

TYPICAL PERSISTENCE CHARACTERISTIC 

INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2"X 3/8" 
FACEPLATE TEMPERATURE • 30 C APPROX. 
FACEPLATE ILLUMINATION • I FO TCANDLE 
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7746 

Multiplier Phototube 
10-STAGE, HEAD-ON, SPHERICAL-FACEPLATE TYPE HAVING 
ENCLOSED, IN-LINE DYNODE STRUCTURE, 1.68"-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S-II 
RESPONSE, AND VERY SHORT TIME-RESOLUTION CAPABILITY 

DATA 

7--, 
' 

( 

General: 

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

Shape Spherical 
Window: 

Area (Projected)   2.2 sq.in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.10  3.8 
Anode to all other electrodes. . .   5 pe 
Dynode No.10 to all otherelectrodes  6.S maf 

Maximum Overall Length 6  12" 
Seated Length 5  18" t 0 19" 
Maximum Diameter 2  31" 
Operating Position  Any 
Weight (Approx.)   6 oz 
Bulb  116 
Socket   Cinch No.3M14, or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-38) 
Basing Designation for BOTTOM VIEW   14AV 

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

nection--
Do Not Use 

Pin 13-Focusing Electrode 
Pin 14-Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Maximum Ratings, Absolute—Naximuu Values: 

( ) SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE MCI   2500 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE (DC). . . . . .  400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES (DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE (DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE (DC)  600 max. volts 

AVERAGE ANODE CURRENT&  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C ( 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage IF) across a volt-
age divider providing electrode voltages shown in Table I 

With E = 2000 volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstroms   - 9.6 x 105 - amp/watt 
Cathode radiant, at 

4400 angstroms. . . - 0.056 - amp/watt 
Luminous, at 0 cps* . 200 1200 6000 amp/lumen 
Cathode luminous: 
With tungsten 

light source* . . 50 70 - pa/lumen 
With blue 

light source'. . 0.05 - Ma 
Current Amplification . - 1.7 ; 107 - 
Equivalent Anodg-Dark-
Current Input* at 
luminous sensitivity 
of 230 amperes/lumen. _ 9 x 10-10 3.5 x 10-9 lumen 

Equivalent Noise Input* - 6 x 10--  2 - lumen 
2x10 Anode-PulseRiseTime, . - - sec 

Greatest Delay Between 
Anode Pulses:, 
Due to position from 
which electrons are 
simultaneously re-
leased within a circle 
centered on tube face 
having a diameter of-- -le ( 

1.4"  - 3 x 10e - sec 
1.6"  - 5 x 10 - sec 

With E = 1500 volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
angstroms   - 1 x 105 - amp/watt ) 

Cathode radiant, 
at 4400 angstroms - 0.056 - amp/watt 

Luminous, at 0 cps.' 23 130 680 amp/lumen 
_ 
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Min. Median Max. 

Cathode luminous: 
With tungsten 
light source* . . . 50 70 

Current Amplification . - 1.8 x 106 
Equivalent Anodg-Dark-
Current Input* at 
luminous sensitivity 
of 20 amperes/lumen . - 8 x 10-19 2.5 x 10-9 

Equivalent Noise Input* - 4 x 10-12 1 x 10-11 
Pul se Height Resolution* - 8.5 9 

parlumen 

lumen 
lumen 

With E = boo volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current aelification 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 3 

angstroms   - 4.8 x 10 _ amp/watt 
Cathode radiant,  

at 4400 angstroms . - 0.056 amp/watt 
Luminous, at 0 cps* . 1 6 30 amp/lumen 
Cathode luminous: 

With tungsten 
light source* . . . 50 70 _ pa/lumen 

Current Amplification . - 8.6 x 104 
Equivalent Anodg-Dark-
Current Input* at 
luminous sensitivity 
of 6 amperes/lumen. . - 5 x 10-19 _ lumen 

Equivalent Noise Input* - 5 x 10-12 - lumen 

à Averaged over any interval of 30 seconds maximum. 

• Under the following conditions: The light source is a tungsten-filament 
lamp operated at a color temperature of 28700 K. A light input of 0.1 
microlumen is used. 

* Under the following conditions: The light souLce Is a tungsten-filament 
lamp operated at a color temperature of 2870. K. The value of light 
flux is 0.01 lumen and 200 volts are applied between cathode and all 

. other electrodes connected together as anode. 

✓ Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter (Corning No.C.S. 5-58. Glass Code 
No.5113 polished to 1/2 stock thickness) from a tungsten-filament lamp 
operated at a color temperature of 28700 K. The value of light flux 
on the filter is 0.01 lumen. A voltage of 200 volts is applied between 
cathode and all other electrodes connected together as anode. 

à For spectral characteristicof this source. see sheet SPECTRAL CHARACTER-
ISTIC OF îl170" II LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870. 1! SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 

. front of this section. 

6 H, .t . toll,. fl.MnPrAtUre of 75D C. Dark current may De reduced 
by the Use of a refrigerant. 

• Under the following conditions: Supply voltage(E) is as shown, 25° ...0 
tube temperature, external shield Is connected to cathode, bandwidth 
1 cycle per second, tungsten light source of 2870° X Interrupted at a 
taw audio frequency to produce incident radiation pulses alternating 
between zero and the value stated. The 'on period of the pulse in 
equal to the 7off. period. The output current is measured through a 
filter which passes only the fundamental frequency of the pulses. 

4 measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. Thls anode-pulse rise time is primarily a function of transit-
time variations in the multiplier stages and IsmeaSuredunderconditions 
with an Incldent-light spot approximately t millimeter in diameter 
centered on the photocathode. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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0 Measured with supply voltage (E • 1200 to 1300 volts; radiation source, 
an isotope of cesium having  anatomic mass of 137 (Cs 1/7); scintillation 
counter crystal, acylindrical x 2' thallium-activated sodium-iodide 
type (ji 1(11) -m type 808550, Serial No.AL281, manpfactured by Harsher, 
Chemical Co., 1945 E. 97 Street, Cleveland 6, Ohio.l. 

These values represent the difference in time of transit between the 
photocathode and dynode No.1 for electrons simultaneously released from 
the center and from the periphery of the specified areas. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.06% of Supply 

Voltage (E) 
multiplied by 

Cathode and Dynode No.1 

Dynode No.1 and Dynode No.2 

Dynode No.2 and Dynode No.3 

Dynode No.3 and Dynode No.4 

Dynode No.4 and Dynode No.5 

Dynode No.5 and Dynode No.6 

Dynode No.6 and Dynode No.7 

Dynode No.7 and Dynode No.8 

Dynode No.8 and Dynode No.9 

Dynode No.9 and Dynode No.10 

Dynode No.10 and Anode 

Anode and Cathode 

2 

1.4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

12.4 

Focusing electrode is connected to arm of potentl-
ometer between cathode and dynode No. I. The 

focusing-electrode voltage is varied to give 

maximum current amplification. 

OPERATING CONSIDERATIONS 

The o0erating stabiltty of the 7746 is dependent on the 
magnitude of the anode current and its duration. When the 

-___7_746 is operated at high average values of anode current-, a 
drop insensitivity (sometimes called fatigue) may beexpected. 
The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After 
a period of idleness, the 7746 usually recovers a substantial 
percentage of such loss in sensitivity. 

The use of an average anone current well below the maximum-
rated value of2 milliamperes is recommended when stability of 

operation is important. When maximum stability is required, 

the average anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 7746 may be 
necessary. 

Adequate light shielding should be provided to prevent 
extraneous light from reaching any part of the 7746. 

0 
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The high voltages at which the 7746 es oPerated are very 
dangerous. Care should be taken in the design of apparatus 

to preventtheoperator from coming in contact with these high 
voltages. Precautions should include the enclosure of high-
potential terminals and the useofinterlock switches to break 

the primary circuit of the high-voltage power supply when 

access to the apparatus lu required. 

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

PHOTOCATHODE 

TI6 
!WU 

MEDIUM-SHELL 
DIHEPTAL 

I4-PIN BASE 
JEDEC GROUP 5, 

NE 1314-38 

fe-2JNek.0e 
DIA. 

I.68" MIN. 

92CS-10562 

2.31 MAX. 

5J6" 
kJ," 

6Je 
MAX. 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS 

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

BETWEEN 
8.06 .70 OF E 

MULTIPLIED BY 

CAT HODE 8. DYI 
DY1 8. DY2 
DY2 &DY3 
DY3 & DY4 
DY4 & DY5 
DY5 &DY6 
DY6 &DY7 
DY7 R. DY8 
DY8 8. DYg 
DY4 8. DY10 
DY10 8 ANODE 
ANODE 8. CATHODE 

I 

12.4 

2 
4 

FOCUSING—ELECTRODE VOLTAGE S ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 

On 

4 

41 
2 

10. 
N 6 

4 

2 

le 

17-

41 6 

10-22 

4 

2 

eio7 

4 

2 2 

lob iZ 

• !7..i 

2 2 

105 

6 
4 

2 
102 

6 7 8 9 1 2 3 4 6 7 8 9 1 2 3 4 

500 1000 1500 2000 2500 

SUPPLY VOLTS (E)BETWEEN ANODE AND CATHODE 

92CM-10597RI 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
8.06% OF E 

MULTIPLIED BY 
CATHODE & DY1 
DYI & DY2 
DY21 DY3 
DY3 & DY4 
DU & DY5 
DY5 & DY6 
DY6 & DY7 
DY7 & 0)13 
DY8 & DYg 
DYg & DY10 
DYIg& ANODE 
ANODE & CATHODE 

2 
1.4 

12.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
MAXIMUM CURRENT AMPLIFICATION. 

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

TUBE TEMPERATURE=25* C 

FOR 

LAMP 
OF 2870. K. 
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AVERAGE FOCUSING-ELECTRODE-
VOLTAGE CHARACTERISTIC 

FOCUSING-ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM-
ETER CONNECTED BETWEEN DYNODE N21 
AND CATHODE. 

.. i  • " • 
I 1111111.1.18.181111111111 
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RELATIVE ANODE CURRENT—PER CENT 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE -N.1-70 - CATHODE VOLTS = 200 
DYNODE - N. I- TO - DYNODE- N. 2 VOLTS =140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-Ng 5 STAGE r100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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Multiplier Phototube 
6-STAGE, HEAD-ON, FLAT-FACEPLATE, COMPACT TYPE HAVING 
IN-LINE DYNODE STRUCTURE, 0.5"-DIAMETER CURVED, CIR-
CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-II RESPONSE 

DATA 

General: 

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

Shape Curved Circular 
Window: 

Area 0  2 sq. in. 
Minimum diameter 0  5 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.6 1  8 MO 
Anode to all other electrodes 2  8 mmf 

Maximum Overall Length 2  75" 
Seated Length 2  18" t 0 06" 
Maximum Diameter 0  78" 
Operating Position  Any 
Weight (Approx.)   0.6 oz 
Bulb   16 
Socket  Cinch No.121-11-10-134, or equivalent 
Base  Small-Button Ninar 9-Pin (JEDEC No. E9-37) 

Basing Designation for BOTTOM VIEW  9NG 

Pin 1 -Dynode No.1 
Pin 2 - Dynode No.3 
Pin 3 - Dynode No. 5 
Pin 4 - Anode 
Pin 5-Dynode No.6 
Pin 6-Dynode No.4 

OINECTICN Cf LIGHT: 
.INTO CND Cf MU 

Pin 7-Dynode No.2 
Pin 8-Internal Con-

nection--
Do Not Use 

Pin 9 -Photo-
cathode 

Maximum Ratings, Absolute-Maximum %Lees: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC or Peak AC)  1500 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.6 
AND ANODE (DC or Peak AC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES (DC or Peak AC)  200 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.! 
AND CATHODE (DC or peak AC)  400 max. volts 

AVERAGE ANODE CURRENT- 0  5 max. ma 
AMBIENT TEMPERATURE  75 max. 0C 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage tEl across a 
voltage divider providing 1/4 of E between cathode 
and dynode No. 1; 1/8 of E for each succeed ing stage; 

and 1/8 of E between dynode No.6 and anode 

With E = 2200 volts (Except as noted) 

Nin. tedian gar. 
Sensitivity: 

Radiant, at 4400 
angstroms  - 0.00024 - amp/mw ( ' 

Cathode radiant, at 
4400 angstroms . . - 0.048 - amp/watt 

Luminous, at 0 cpse. . 0.1 0.3 1.0 amp/lumen 
Cathode luminous: 

With tungsten 
light source* . . 40 60 - pa/lumen 

With blue light 
sourcer   - 0.06 - ma 

Current Amplification.   - 5 x 103 - 
Equivalent Anode-

Dark-Current 
Inputé   - 1 x 10-8 3 x 10-8 lumen 

Equivalent Noise 
Inputé   3 x 10-10 1 x le-9 lumen 

• 
Averaged over any Internal of 30 seconds maximum. 

e Under the following conditions: The light source is a tungsten-
f Moment lamp operated at a color temperature of 28700 K. A light 
input of 10 microlumens Is used. The load resistor has a value of 
0.01 megohm. 

* Under the following conditions: The light source Is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of light flux Is 0.01 lumen and 200 volts are applied between cathode 

. and all other electrodes connected together as anode. 

* Under the following conditions: Light incident on the cathode in 
tramsmitted through a blye filter (Corning, Glass Code No.5113 polished 
to 1/2 stock thickness) from a tungsten-filament lamp operated at a 
color temperature of 2870' K. The value of light flux on the filter 
is 0.01 luméb. The load resistor has a value of 0.01 megohm and 200 
volts are applied between cathode and all other electrodes connected 
together As anode. 

• For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC, OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870' K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

Measured at a tube temperature of 25° C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 0.3 ampere per lumen. 
Dark current may be reduced by the use of a refrigerant. 

• Under the following conditions: Supply voltage (E) is as shown, 25°-C 
tube temperature, external shield is connected to cathode, bandwidth 
1 cycle per second, tungsten light source of 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 pulses is 
equal to the 'off . period. The output current is measured through 
11 filter which passes only the fundamental frequency of the pulses. 

OPERATING CONSIDERATIONS 

The use of an average anode current will below the 

maximum-rated value of 0.5 milliampere is recommended when --

stability of operation is important. 

) 
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Electrostatic and/or magnetic shielding of the 7764 may 

be necessary. 

The high voltages at which the 7764 is operated are very 

dangerous. Before any part of the circuit is touched, the 

power-supply switch should be turned off and both terminals 

of any capacitors grounded. 

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

.735» 
±.020» 
DIA. 

.5-

PHOTOCATHODE 

2 le I 
t.06« 

Tb 2.75« 
BULB MAX. 

SMALL-BUTTON 
NINAR 9-PIN BASE 
JEDEC NA (m-37 

IIII 

MAX. Fe— 
DIA. 

92C.S-101149 
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AVERAGE ANODE CHARACTERISTICS 
DYNODE Na I-TO-CATHODE VOLTS= 300 
EACH SUCCEEDING-DYNODE-STAGE VOLTS ISO 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT 
COLOR TEMPERATURE OF 2870. K. 
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CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
14 OF E BETWEEN CATHODE AND DYNODE N21; 1/8 Of E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/8 OF E 

BETWEEN DYNODE N2 6 AND ANODE. 
..-. 108 

a 

6 

4 

2 

IC 

8 

r4
P.
 
2
8
7
0
*
 
K
)
 

r
 
•
 
A
 
—
N
 

4
 

•
 

co
 
 

— _ 

/ 

/ 
1/ 

6 / 
k / 

4 
4 

/ 4 
l.1 
I— 

IX 
0 
_l 
0 e 

z 
w 
1 . 1 

k\ 
.3\ 

Z 

0  

2 i.:.c. 

L, 
_1 

los % 
< 

e 

.3 

.54 

•et" 

D 
_i 
-._ 
u) 

1-
z 

6 

2
 

S
E
N
S
I
T
I
V
I
T
Y
—
 A
M
P
E
R
E
 

8
 

•
 

e
 
e
 

 
4..

 
 
•
 

re
 

 

W 

CC 
• D / e) 

a 
/ 

/ 

102 

a 

• 

• 

a 

10 
6 7 11 1 2 1.3 14 

500 1000 1500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
92CM -I0677 

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

DATA 3 

10-60 



7764 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY 15 VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 4 OF E BETWEEN CATHODE AND DYNODE 
N21; 1/8 OF E FOR EACH SUCCEEDING STAGE; AND l/e 
OF E BETWEEN DYNODE N26 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPER— 
A—ED AT A COLOR TEMPERATURE OF 2870 . K. 

TUBE TEMPERATURE= 25. C 
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Photomultiplier Tube 

Small, 3/4 "-Diameter, 10-Stage, Head-On Type 
Having S-11 Spectral Response 

For Use In Compact Scintillation Counting Systems And 

In Other Applications Involving The Detection And Meta-
surementOf Low-Level Light Sources 

GENERAL 
Spectral Response   S-11 

Wavelength of Maximum Response   4400 ± 500 A 

Cathode Semitransparent   Cesium-Antimony 

Minimum projected area 0  2 in2 (1.26 cm2) 

Minimum diameter   0.5 in (1.27 cm) 

Window Lime Glass (Corning° No.0080), or equivalent 
Shape   Plano-Con cave 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 
Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   In-Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   2.4 pF 

Anode to all other electrodes   3.2 pF 
Maximum Overall Length 

(Excluding semiflexible leads) 3  94 in (10 cm)-m---

Maximum Diameter   0.78 in (2 cm) 
Sulb   T6 

Base   See Dimensional Outline 

Magnetic Shield .. MiDenb Part No.80801N, or equivalent 
Operating Position   Any 

Weight (Approx.) 0  9 oz (25.5 g) 

,MAXIMUM RATINGS, Absolute-maximum Values 
DC Supply voltage: 

Between anode and cathode   1500 max. V 
Between anode and dynode No.10   300 max. V 

Between consecutive dynodes   200 max. V 

Between dynode No.1 and cathode   400 max. V 

Average Anode Currentd  0.5 max. mA 

Ambient Temperature °   75 max. °C 

Electronic 
Components 

DATA 1 
11-69 
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-40-CHARACTERISTICS RANGE VALUES FOR EQUIPMENT 

DESIGN 

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

divider providing electrode voltages shown in Table I, except as noted. 

With E = 1250 volts (Except as noted) 
Min. Typical Max. 

Anode Sensitivity: 

Radiantf at 
4400 angstroms . . . — 1.3 x le _ A/W( --) 

Luminpusg 
(2870 K)  7 16 60 A/lm 

Cathode Sensitivity: 

Radiant' at 
4400 angstroms .   — 0.048 — A/Wn 

Lumirgrus i -5 -5 — A/1m 
(2870° K)  4 x 10 6 x 10 
Current withkblue 
light source (2870° K _Q -8 
+ C.S. No.5-58) . . . 4 x 10-'' 6 x 10 — A 
Quantum Efficiency at 
4200 angstroms   — 14 — % 

Current Amplification  — 2.7 x 105 — 
-8 

Anode Dark Current". — 4 x 10-9 4 x 10 A 
10 -9 Equivalent Anode Dark 5 x 10- 5 x 10 _ lm 

Current Inputm   — 6 x 10-13n 6 x 10-12n W 

Equivalent Noise — 8.2 x 10-12 — ha 
Input!'  — 4 x 10-15g — %V 

Anode-Pulse Rise 
Timer.s at 1500 V . . . — 1.8 x 10-9 — 8 

Electron Transit Timer,t 
at 1500 V   — 2 x 10-8 — s( ) 
° Made by Corning Glass Works. Corning, New York 14830. 

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

d Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recom-o 

mended. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

g Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It in' 
operated at a color temperature of 2870° K and a ligh-1 
input of 10 microlumens is used. 

--no-- Indicates a change or addition. 

LMEDEI Electronic Components 
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h This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

i Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

't 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 à tung-
sten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

nt At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 7.5 amperes per 

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

^ At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 803 
lumens per watt. 

P Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color, temperature of 2870° K in-

terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the "off" 
period. 

q At 4400 angstroms. This value is calculated from the EM 
value in lumens using a conversion factor of 803 lumens 
per watt. 

r Under conditions with dc supply voltage (E) across a volt-

age divider providing 1/6 of (E) between cathode and dy-
node No.1; 1/12 of (E) for each succeeding dynode stage; 
and 1/12 of (E) between dynode No.10 and anode.. 

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

t The electron transit time is the time interval between the 

UUCEM Electronic Components 
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arrival of a delta function light pulse at the entrance window 
of the tube and the time at which the output pulse at the 
anode te'rminal reaches peak amplitude. The transit time is 
measured under conditions with the incident light fully il-

luminating the photocathode. 

DIMENSIONAL OUTLINE 

FACEPLATE 
(NOTE 3) 

PHOTOCATHODE 

T6 BULB 

BASE 
JEDEC No EI2-72 

AND 
PROTECTIVE PLASTIC 

SHELL 

HT 

A 

( NOTE I) 

12 SEMIFLEX1BLE DUMET LEADS 

016.±.004DIA 
(41mm± ImmDIA) 

(NOTE 2) 
92C5-10659R2 

Dimensions Inches mm 

A 3.94 max. 100.0 max. 
+.06 + 1.5 

a 3.50  
- .12 

889 . - 3 

C .5 min. dia. 12.7 min. dia. 

D .78 max. dia. 19.8 max. dia. 

E .755 max. dia. 19.18 max. dia. 

F .38 max. 9.7 max. 

G .47 ± .01 dia. 11.9 ± .25 dia. 

H .75 min. 19.0 min. 

P .30 max. 7.6 max. 

R 1.0 max. 25 max. 

\ 

MCEM Electronic Components 
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DIMENSIONAL OUTLINE NOTES 

Note 1: Within this length, maximum diameter of tube is 
0.78". 
Vote 2: The semiflexible leads of the tube may be soldered 
or welded into the associated circuit. If desired, the leads 
may be trimmed to within 1/4 inch of the protective shell. 
Care must be exercised when making such connections to 
prevent tube destruction due to thermal stress of the glass— 
metal seals. A heat sink placed in contact with the semi-
1exible leads between the point being soldered, or welded, 

and the protective shell is recommended. Excessive bending 
of the leads is to be avoided. 
Note 3: Deviation from flatness will not exceed 0.006" from 
peak to valley. 

(_EAD CONNECTIONS (BOTTOM VIEW) 

_ Lead 1: Dynode No.1 Drip 

Lead 2: Dynode No.3 

Lead 3: Dynode No.5 DY 

Lead 4: Dynode No.7 
trri 

Lead 5: Dynode No.9 

Lead 6: Anode DY5 

Lead 7: Dynode No.10 

Lead 8: Dynode No.8 Dv3 

Lead 9: Dynode No.6 DY1 

Lead 10: Dynode No.4 

Lead 11: Dynode No.2 Lead 12: Photocathode 

DY8 

DY8 

-EAD ORIENTATION (BOTTOM VIEW) 

25.7° 

25.7* 

257° 
INDEX 

(NOTE 1) 

25.7 25.7* 

25.7° 25.7° 

25J° 

Electronic 
Components 

DY4 

DY2 

92LS-2600 

12 SEM1FLEXIBLE 
DUMET LEADS 
.016 ±. 004 DIA. 

25.7° 

25.7° 

2 7° (NOTE 2) 

25.7° 

92LS- 2681R2 

LKICE00 DATA 3 
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LEAD ORIENTATION NOTES 
Note 1: Lead No.14 is cut otf within 0.04 inch of the glass 

button for indexing. 
Note 2: Lead No.13 is cut off within 0.04 inch of the glass 

button. 

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

ANODE RE TURN 
s 

+0 14 7 

TO 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE 1) 

R6 

-O R 

DYNODE NO 10 

DYNODE NO 9 

DYNODE NO 8 

DYNODE NO 7 

DYNODE NO 6 

DYNODE NO. 5 

DYNODE NO 4 

DYNODE NO 3 

DYNODE NO 2 

DYNODE NO 1 

PHOTO-
MULTIPLIER 
TUBE 

PHOTOCATHODE 

o 
LOAD 

CONNECT 

o 

92L1.1-1927 

RI and R2: 560'000 ohms, 1/2 watt 
R3: 820,000 ohms, 1/2 watt 

R4 through R11: 470,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1500 

volts dc. 
Note 2: Component values are dependent upon nature o. 
application and output signal desired. 

DUCEal Electronic Components 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR USE 

IN SCINTILLATION-COUNTING APPLICATIONS 

ANODE RETURN 

R10 

8 

TO 
REGULATED 
DC POWER 
SUPPLY R6 

(SEE NOTE I) 

-• R5 

R3 

Cl 

DYNODE NO. 10 

C21 
DYNODE NO. 9 

C3 

DYNODE NO.8 

C5 

DYNODE NO. 7 

DYNODE NO.6 

DYNODE NO. 5 

2 

DYNODE NO. 4 

6 

10 

12 

II 

DYNODE NO. 3 

DYNODE NO. 2 

PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO.1 

PHOTOCATHODE 

RI3 

UT: UT 

C1: 
C2: 
C3: 
C4: 

C5 and C6: 
R1 and R2: 

R4 through R11: 

R12: 
R13: 

Note I: Adjustable 
volts de. 

  (Continued on nee page) 

92LIA-1920 
0.05 pF, 500 volts (de working) 
0.02 pF, 500 volts (de working) 
0.01 p.F, 500 volts (de working) 
0.005 pF, 500 volts (de working) 
0.005 pF, 3000 volts (de working) 
560,000 ohms, 1/2 watt 
820,000 ohms, 1/2 watt 
470,000 ohms, 1/2 watt 
1 megolun, 1/2 watt 
100,000 ohms, 1/2 watt 

between approximately 5oo. and 1500 

MŒDO Electronic Components 
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Note 2: Capacitors C1 through C6 should be connected at 

tube socket for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of 
application and output signal desired. 

TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

Between: 

8.25% of Supply 
Voltage (E) 

Multiplied by: 

Cathode and Dynode No.1 
Dynode No.1 and Dynode No.2 

Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 

Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 

Dynode No.10 and Anode 

Anode and Cathode 

1.2 

1.2 
1.7 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

12.1 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE N01,1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE,AND /12 OF E BETWEEN DYNODE No.10 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

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

BETWEEN 8.25% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No.1 AND DYNODE No 2 
DYNODE No .2 AND DYNODE No .3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 

1.2 
I 2 
1.7 
I. 0 

12.1 
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SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 

SOURCE AFTER PASSING THROUGH INDICATED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870* K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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TYPICAL ANODE DARK CURRENT AND EADCI 

CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES 

AS FOLLOWS: 

BETWEEN 
825%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No.I 
DYNODE No I AND DYNODE No.2 
DYNODE 1,10.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE -STAGE 
ANODE AND CATHODE 

I. 2 
I. 2 
I. 7 
I. 0 

12. I 

TUBE TEMPERATURE IS 22 •C 
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TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON 
ANODE CURRENT 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE-No.1; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE-STAGE; AND 1/12 OF E 
BETWEEN DYNODE-No.I0 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW. 

‘, POSITIVE VALUE OF H IN 
DIRECTION SHOWN. 
(11 - -•- 4(2) ,(3)• • 

• DIRECTIO 311S OUT OF PAP R 

100 

O 
100 

I BO 

w 
z 
w 60 D 

(.> 

W 4.1 
0. 

î 40 

iz 20 

_e 
cc o 

E•I500 VOLTS 

— (2) 

-1- 3) 

INN 

• 

•  

VOL S 

NB 

E• 600 MOLTS 

ddll  
111  

- - o +3 +1 +1 
MAGNETIC FIELD INTENSITY (H) — OERSTEDS 92LM- 222319 

1=1 Electronic Components 
DATA 7 

11-69 



7767 

Electronic 
Components 

DATA 7 



7850 

Multiplier Phototube 
I2-STAGE, HEAD-ON, SPHERICAL-FACEPLATE TYPE HAVING 
ENCLOSED, IN-LINE DYNODE STRUCTURE, 1.68"-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S-11 RESPONSE, 
HIGH CURRENT AMPLIFICATION, AND EXTREMELY SHORT RISE TIME 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response 4400 i 500 angstroms 
Cathode, Semitransparent: 

Shape  Spherical 
Window: 

Area (Projected)   2.2 sq. In. 
Minimum diameter 1  68 in. 
Index of refraction 1  51 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.12  3. 8 Pe 
Anode to all other electrodes  5.7 me 
Dynode No.12 to all other electrodes 6.8 Pe 

Maximum Overall Length 6  31" 
Seated Length 5  50" ± 0.19" 
Maximum Diameter 2  06" 
Operating Position   Any 
Weight (Approx.)   7 oz 
Bulb  116 
Socket   Cinch No.CX-8754, or equivalent 
Base   Small-Shell Bidecal 20-Pin 

(JEDEC No. 820-102) 
Basing Designation for BOTTOM VIEW   20E 

Pin 1 -No Connection 
Pin 2 -Dynode No.1 
Pin 3 -Dynode No.3 
Pin 4 -Dynode No.5 
Pin 5 -Dynode No.7 
Pin 6 -Dynode No.9 
Pin 7 -Dynode No.11 
Pin 8 -Anode 
Pin 9 -No Connection 
Pin 10-No Connection 
Pin 11-No Connection 
Pin 12-Dynode No.12 
Pin 13-Dynode No.10 
Pin 14-Dynode No.8 
Pin 15-Dynode No.6 
Pin 16- Dynode No.4 
Pin 17-Dynode No.2 
Pin 18-No Connection 
Pin 19-Grid No.1 

(Focusing 
Electrode) 

Pin 20-Photocathode 

s-ii 

DIRECTION CF LIGHT: 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Maximum Ratings, Absolute-Wmxiiiiww Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE (DC)  2600 mmx. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.12 
AND ANODE (DC). . . . . . .   400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES (DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE (DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE (DC)  600 max. volts ' 

AVERAGE ANODE CURRENT6  2 max. ma 
AMBIENT TEMPERATUPF  75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage (El across a voltage 
divider providing electrode voltages shown in Table l 

With E = 2300 volts (ExcePt as noted) and focusing-electrode 
voltage adjusted to give maximum current ampLification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  - 4.8 x 106 - a/w 

Cathode radiant, at 
4400 angstroms . . - 0.056 - a/w 

Luminous, at 0 cpsd. 1.4 x 103 6 x 103 50 x 103 a/lm 
Cathode luminous: 
With tungsten 

light sourced. . 50 70 - ma/lm 
With blue light 

sourced.f. . . . 0.05 - - Ila 
Current Amplification. 8.6 x 107 - 
Equivalent Anode-Dark - 

Current Inputd at 
luminous sensitiv-
ity of 6000 a/1m . . - 4 x 10719 2.5 x 1079 lm 

Equivalent Noise Input6 - 3 x 10-12 — tri ( 
Anode-Pulse Rise Timei. - 2 x 1079 - sec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously re-
leased within a circle 
centered on tube face 
having a diameter of-- 

1.4'   _ 3 x 10-10e _ sec 
1.6"   - 5 x 10-104 - sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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With E = 1800 volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amp/ification 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
angstroms  - 5.1 x 105 - alw 

Cathode radiant, 
at 4400 angstroms. - 0.056 - a/w 

Luminous, at 0 cpsg. - 640 - anm 
Cathode luminous:  
With tungsten 
light sourced  50 70 - pa/lm 

Current Amplification. . - 9.1 x 100 _ 
Equivalent Anode-Dark-
Current Inputg at 
luminous sensitivity 
of 160 a/lm  - 4 x 10-19 - lm 

Equivalent Noise Inputh. - 2.4 x 10-12 - lm 

With E = 23oo volts (ExceOt as noted) and focusing-electrode 
voltage adjusted to give maximum current amp/ification 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
angstroms  - 2.9 x 104 - a/w 

Cathode radiant, 
at 4400 angstroms. . - 0.056 - a/w 

Luminous, at 0 cps'. . 8 36 300 elm 
Cathode luminous: 
With tungsten 
light sourced  50 70 pa/lm 

Current Amplification. . - 5 x 105 
Equivalent Anode-Dark-

Current Inputg at 
luminous sensitivity 
of 9 a/lm  5 x 10-19 2 x 10m9 lm 

Equivalent Noise Input. _ 3 x 10-12 - lm 
Pulse Height Resolution' - 8.5 - % 

a made by Cinch manufacturing Corporation, 1026 South Boman Avenue, 
Chicago 24. Illinois. 

Averaged over any interval of 30 seconds maximum. 

• Under the following conditions: The light source Is a tungsten-
filament lamp operated at a color temperature of 28700 K. A light 
input of 0.1 mlcrolumen is used. 

• For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

d under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 28700 K. The value 
of Input flux is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected together as anode. 

e Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter (Corning C.S. No.5-58, Glass Code 
No. 5113 polished to 1/2 stock thickness)from a tungsten-filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux on the filter is 0.01 lumen. A voltage of 200 volts Is applied 
between cathode and all other electrodes connected together as anode. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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0 Measured at a tube temperature of 250 C. Dark current may be reduced 
by the use of a refrigerant. 

Under the following conditions: Supply voltage (0 is as shown, 25°-C 
tube temperature, external shield is connected to cathode. bandwidth 1 
cycle per second, tungsten light source of 28700 k interrupted at o 
low audio frequency to produce incident radiation pulses alternating 
between zero and the value stated. The .on period of the pulse is 
equal to the .off . period. The output current is measured through a 
filter which passes only the fundamental frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode-pulse 
height. This anode-pulse rise time is primarilya function of transit-
time variations in the multiplier stages and is measured under 
conditions with an incident light spot approximately 1 millimeter in 
diameter centered on the photocathode. 

These values represent the difference in time of transit between the 
photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

a Measured with supply voltage (E w 1100 to 1400 volts; rsdlialon 
source, an isotope of cesium hav ing an atomic mass of 117 (Cs 7.,, ); 
scintillation-counter crys,tal, a cylindrical 2 x 2. thallium - 
activated sodium-iodide type I.Nal(71) -- type 8D8S50. Serial No.41.281, 
manufactured by Marshaw Chemical Company, 1945 East 97 Street. 
Cleveland 6, OhloJ. 

TABLE 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95% of Supply 
Voltage (E) 

multiplied by 

Cathode and Dynode No.1 
Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Dynode No.11 
Dynode No.11 and Dynode No.12 
Dynoge No.12 and Anode 
Anode and Cathode 

2 
1.4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14.4 

Focusing electrode is connected to arm of potentiometer 

between cathode and dynode No.1. The focusing-electrode 

voltage Is varied to give maximum current amplification. 

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

The operating stability of the 7850 is dependent on the 

magnitude of the anode current and its duration. When the 
7850 is operated at high average values of anode current, a 

dropin sensitivity (sometimes called fatigue) may be expected. 
The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After a 

period of Idleness, the 7850 usually recovers a substantial 

percentage of such loss in sensitivity. 

The use of an average anode current well below the 

maximum-rated value of 2 milliamperes is recommended when 

stability of operation is important. When maximum stability 
is required, the average anode current should not exceed 

10 microamperes. 

Electrostatic and/or magnetic shielding of the 7850 may 

be necessary. 

Adequate light shielding should be provided to prevent 
extraneous light from reaching any part of the 7850-

The high voltages at which the 7850 is operated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these 
high voltages. Precautions should include the enclosure of 
high-potential terminals and the use of interlock switches to 

break the primary circuit of the high-voltage power supply 
when access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-II Response 

Is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
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2.00± .06. 
D A. 

PHOTOCATHODE— 

TM 
BULB 

BASE 
JEDEC Nl B20-102 

7850 

r  -I.68" MIN. —14. 
D A. 

5.50" 
±. 9" 

6.254" 
MAX. 

92CS-1094F2 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE—No.I—TO—CATHODE VOLTS= 250 
DYNODE—No.1—TO— DYNODE—No.2 VOLTS =175 
EACH SUCCEEDING—DYNODE—STAGE VOLTS-125 
FOCUSING—ELECTRODE VOLTAGE ADJUSTED FOR MAXIMUM 

CURRENT AMPLIFICATION. 
LIGHT SOURCE IS A TUNGSTEN—F LAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870 K. 

ANODE MICROAMPERES 

8 o 

92CM—I0937 

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

DATA 4 
3-61 



7850 

CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS I 

BETW EEN  
6.95% OF E 

MULTIPLIED BY 
, 

CATHODE & DTI 
DTI a DY2 
ay2 a ov3 
oy3 a or4 
DY4 a Dy5 
av5 a Dy6 
DY6 8 DY7 
DY7 a DY9 
DY9 a DY9 
DY9 a DTI° 
DY10 a DY9 

DV° & DY12 
Dye a ANODE 
ANODE a CATHODE 

2 
1,4 
t 
i 
I 
I 
I 
11 
I 
I 
I 
t 
I 
14.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE a DY1 
DV! a DY2 
DY2 & DY3 
DY3 a DY4 
DY4 a DY5 
DY5 & DY6 
DY6 a DY7 
DY7 & DY8 

DY9 Et DY9 
DY9 & DY10 

DYI0 a DYii 
aril a DY12 
ovi2 a ANODE 
ANODE a CATHODE 

2 
1.4 
1 
I 
4 
I 
f 
1 
t 
t 
I 
i 
I 

14.4 

FOCUSING—ELECTRODE VOLTAGE S ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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

TUBE TEMPERATURE=25° C 

•
 

E
Q
U
I
V
A
L
E
N
T
 
A
N
O
D
E
—
D
A
R
K
—
C
U
R
R
E
N
T
 
I
N
P
U
T
—
L
u
m
m
s
 

,
 

=
 

0,
 

CO
 
6
 

Pi
 

I,
 

0,
 

03
 
Of
 

ro
 

 
e,
 
rp
m,

 

e„, 

2 4 680 2 4 69e 2 4662 494 2 4 66e 
LUMINOUS SENSITIVITY—AMPERES/LUMEN 

92CM-10940 

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

DATA 5 

5-61 



VOLTAGE CHARACTERISTIC 
FOCUSING-ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTEWNOM 
ETER CONNECTED BETWEEN DYNODE AND 
CATHODE 

o o o o o 
o o o e Cu 

RELATIVE ANODE CURRENT—PER CENT 
92CM-I0590 

o 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE -Ng I -TO - CATHODE VOLTS. 200 
DYNODE -Ng I-TO - DYNODE-Ng 2 VOLTS.140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-Ng 5 STAGE =100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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8051 

Vidicon 
I-I/2" DIAMETER 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Broadcast FI lm-Pickup or Data Transmission with 
Color or Black-and-White TV Cameras Requiring 

Resolutions of more than 1200 TV Lines 

General: 

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

Di rect I nterel ect rode Capacitance:' 
Target to all other electrodes   8.0 Pf 

Spectral Response  S-18 
Wavelength of Maximum Response . . 4500 +500 -300 angstroms 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)' 

Focusing Method  
Deflection Method  
Overall Length 
Greatest Diameter 
Bulb Diameter 
Operat ing Position   
Weight (Approx.) 
Bul b   
Focusing-Al ignment Assembly  

  1" 
Magnetic 
Magnetic 

7  75" t 0.25" 
1  59" 0.01" 
1  50" t 

Any 
5  25 oz 

T12 
Cleveland El ectron cs° 

No.15-VFA-259, or equivalent 
Deflecting Yoked   Cleveland El ect ron i cs° 

No. 15-VY-258, or equivalent 
Socket   Alden' No.208-SBSDC, or equivalent.. 
Rase . . . Small-Button Super-Ditetrar 8-Pin (JEDEC No. E8-78) 
Basing Designation for BOTTOM VIEW   8LB 

Pin 1—Heater 
Pin 2—Grid No.1 
Pin 3 - Do Not Use 
Pin 4-Grid No.4 
Pin 5-Grid No.2 
Pin 6-Grid No.3 
Pin 7 - Cathode 
Pin 8-Heater 
Flange- Target 
Short Pin-Do Not Use 

TARGET 
64 62 

IC 

SHORT 
MN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute—Maximum Values: 

For scanned area of o.6. x o. 8" 

Grid-No.4 Voltage  1500 volts 
Grid-No.3 Vol tage  1500 vol ts 

Indicates a change  

RADIO CORPORATION OF AMERICA DATA 
Electronic Components and Devices Harrison, N./. 4-6D 
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Gri d-No. 2 Vol tage  550 vol ts 
Grid-No.1 Vol tage: 

Negative-bias val ue  300 vol ts 
Positive-bias val ue  0 vol ts 

Peak Heater-Cathode Voltage: 
Heater negat ive wi th respect to cathode  125 volts 
Heater posi t ive with respect to cathode  10 vol ts 

Target Vol tage   125 volts 
Dark Current 0  25 pa 
Peak Target Current f 0  60 ma 
Faceplate: 

Illumination   1000 fc 
-.. Temperature  71 oc 
, 

Typical Operation: 

For scanned area of o.6" x o.8" and 
facepL ate temperature of 30° to 35° C 

Gri d-No. 4 (Decelerator) Vol tageg   1400 vol ts 
Grid-No.3 (Beam-Focus Electrode) Vol tageg.  800 to 1000 vol ts 
Grid-No. 2 (Accelerator) Voltage. .   300 volts 
Grid-No.1 Voltage for picture cutoffi. . .  -45 to-100 volts 
Average "Gama" of Transfer Characteristic 
for signal-output current between 0.02 µa 
and 0.6 bia  0.65 

Minimum Peak-to-Peak Blanking Vol tage: 
When appl ied to grid No  1   75 vol ts 
When appl ied to cathode  20 vol ts 

Lag: g 
Maximum value  33 % 
Typical val ue  25 % 

Limiting Resolution: 
At center of picture— 

Typical val ue  1500 TV 1 ines 
Minimum val ue  1200 TV 1 ines 

At corners of picture— 
Typi cal val ue  900 TV 1 ines 

Arnpl i tude Response to a 400 TV Line Square-
Wave Test Pattern at Center of Picture: 

1 Minimum val ue  60 % 
Field Strength at Center of Focusi ng 
Coil (Approx  )   46 gauss 
Field Strength of Ad j ustabl e Al ignment Coil"'   0 to 4 gauss 
Peak Deflecting-Coi 1 Current for 
Specified Deflecting Yoke: 
Hori zontal   240 ma 
Vertical   50 ma 

Average-Sensitivity Operation 

Faceplate Illumination (Highl ight)   10 fc 
Target Vol tagen , g  20 to 50 vol ts 
Dark Currentg  0.02 »a 
Signal-Output Currentr (Typical)   0.5 »a 

—.Indicates a change. 

DATA I RADIO CORPORATION OF AMERICA 
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( „ 

Minimum-Lag Operation 

Facepl ate Illuminat ion (Highl ight) ghl ight)   50 fc 
Target Vol tagen , n  10 tO 30 vol ts 
Dark Current  q 0  005 pa 
Signal-Output Currentr (Typical)   0.5 e 

8 This capacitance, which effectively isthe output impedance of the 8051 
is increased when the tube is mounted in the deflecting-yoke and focus-
ing-alignment assembly. The resistive component of the output impedance 
is in the order of 100 megohms. 

Proper orientation of quality rectangle isobtained when the horizontal 
scan is essentially parallel to the plane passing through the axis and 
short indexpin. Themasking is for orientation only and does not define 
the proper scanned area of photoconductive layer. Final orientation 
should be such that the image also fits inside of any internal mask of 
the mesh assembly. 

C Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d For minimum geometric distortion, thedeflecting yoke should be located 
in its proper axial position 1/4-inch from the face of the tube. 

▪ Alden Products Co., 9140 North Main Street, Brockton 64, Mass. 

f Video amplifiers must bedesigned properly to handle target currents of 
this magnitude to avoid amplifier overload or picture distortion. 

0 Grid-No.4 voltage must always be greater than grid-No.3 voltage. For 
minimum 'porthole' effect, grid-No.4 voltage should be adjusted to 
approximately 1.6 times the grId-No.3 voltage value, and the focusing-
alignment assembly and deflecting yoke positioned as shown in accompany-
ing diagram. 

h Beam focus is obtained by the combined effect of grid-mo., voltage, 
which should be adjustable over indicated range, and a focusing coil 
having an average field strength of 46 gauSS. 

.1 With no blanking voltage on grid No.1. 
k Defined as the per cent of initial value of signal-output current das 

second after illumination is removed. Values shown are for initial 
signal-output current of 0.2 microampere and a dark current of 0.02 
microampere. 

n The alignment coil should be located on the tube so that its center is 
at a distance of 6 inches from the face of the tube, and be positioned 
so that its axis iscoincident with the axisof the tube, the deflecting 
yoke, and the focusing coil. 

n Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

I, The target voltage for each 8051 must be adjusted to that value which gives 
the desired operating dark current. 

The deflecting circuitsmust provide extremely linear scanning for good 
black-level reproduction. Dark-current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black-
level error in direct proportion to the change in scanning velocity. 

r Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

OPERATING CONSIDERATIONS 

The target connection is made by a suitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-I8 RESPONSE 

is shown at front of this section 

C) RADIO CORPORATION OF AMERICA DATA 2 

Electronic Components and Devices Harrison, N. 4-65 



8051 

DIMENSIONAL OUTLINE 

I 
1.59 
t..01 lia. 1.00 > MASKED PORTION 

  OF FACE 
(NOTE I) 

1  

i-
.0851.010 FACEPLATE 

( NOTE 3) 

t TARGET 
.125 —1  FLANGE 

7.75 
±.25 

1 ____ 

.75 
(NOTE 2) 

L50 1.01 
DIA. 

92C$ -12423 

BASE 
JEDEC No. E8-78 

DIMENSIONS IN INCHES 

Note 1: Straight sides of masked portions are parallel to 
the plane passing through tube axis and short index pin. 

Note 2: Within thls area the minimum bu I bdIameter dimension 
does not apply. 

Note 8: Faceplate thickness is 0.135" ± 0.005". 

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



8051 

COMPONENT LOCATIONS 

e 

FOCUSING COIL ALIGNMENT COIL 

P77.7A 
l's`.\\\.:\\\\.\\"\\\'.,.\\.1 END OF ELECTRON GUN 

F 
`,\N.\\\"\\1 

HORIZONTAL AND VERTICAL 
DEFLECTING COILS 92CS-I2422 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER 0.6" a OB" 
FACEPLATE TEMPERATURE . 30°C APPROX. 
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ILLUMINATION' 
SCANNED 
FACEPLATE 

AREA 
TEMPERATURE.30° 

UNIFORM 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL—OUTPUT MICROAMPERES•0.2 
SCANNED AREA OF PHOTOCONDUCT VE LAYER.0.6" X 0.8" 
FACEPLATE TEMPERATURE 30 0 C APPROX. 

0 50 100 150 200 250 300 
TIME AFTER ILLUMINATION IS REMOVED —MILLISECONDS 

...... ..... --JEER 

....... 
: 

92CIA-11153R1 
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UNCOMPENSATED HORIZONTAL RESPONSE 
TO A SQUARE-WAVE TEST PATTERN 

HIGHLIGHT TARGET MICROAMPERES=0.3 1  
DARK CURRENT (MICROAMPERES)O.02   
TEST PATTERN: TRANSPARENT SQUARE  -
WAVE RESOLUTION WEDGE. 

GRID—No.4 VOLTS.I400 
GRID—No.3 VOLTS.850 
GRID—No.2 VOLTS.300 
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8053, 8054, 8055 

Photomultiplier Tubes 
2-INCH DIAMETER--8053 
3-INCH DIAMETER--8054 
5-INCH DIAMETER--8055 

S-11 RESPONSE VENETIAN-BLIND 
10-STAGE, HEAD-ON TYPE DYNODE STRUCTURE 

For Use In Scinttllation Counters for the Detection and 
Measurement of Nuclear Radiation 

GENERAL 

Spectral Response  S-II 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Snape  Flat, Circular 
Minimum area 

8053   2.20 sq. in 
8054   5.27 sq.in 
8055   15.0 sq.in 

Minimum diameter 
8053 1  68 in 
8054 2  59 in 
8055 4  38 in 

Window  Lime glass, Corning' No.0080, or equivalent 
Shape Plano-Plano 
Index of refraction at 4360 angstroms 1  523 

Dynodes 
Substrate  Copper-Beryllium 
Secondary-Emitting Surface  Beryllium-Oxide 
Structure  Venetian-Blind 

Direct Interelectrode Capacitances (Approx.) 
Anode to dynod, No.1C  7 pF 
Anode to all other electrodes 8  5 DF 

Maximum Overall Length 
8053 5  81 in 
8054 6  31 in 
8055 7  69 in 

Seated Length 
8053   4.87 t 0.19 in 
8054   5.38 ± 0.18 in 
8055   6.75 ± 0.19 in 

Maximum Diameter 
8053 2  31 in 
8054 3  06 in 
8055 ' 531 in 

Envelope 
8053   TI6 
8054   J24 
8055   J42 

Socket  Cinchb No.3MI4, or equivalent 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8053, 8054, 8055 

Magnetic Shield 
8053  JAN' No.S-2004, or equivalent 
8054  JAN' No.3MI4, or equivalent 
8055  See footnote" , 

Operating Position   Any 
Weight (Approx.) 

8053   
8054 
8055 

Base   

7 oz 
9 oz 

I lb 7 oz 
Medium-Shell Diheptal I4-Pin 

(JEDEC Group 5, No.814-38) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Dynode No.1 
Pin 2-Dynode No.2 
Pin 3 -Dynode No.3 
Pin 4-Dynode No.4 
Pin 5-Dynode No.5 
Pin 6-Dynode No.6 
Pin 7-Dynode No.7 
Pin 8-Dynode No.8 0v3 A 12 CO:bee 
Pin 9-Dynode No.9 2 I3 

Pin 10-Dynode No.10 
Pin 11-Anode 
Pin 12-Internal Connection--

Do Not Use 
Pin 13 -Focusing Electrode 
Pin 14-Photocathode 

DY7 DY5 
DY5 

DY5 

DYg 

DTI° 

DY2 I 14 G 
DY1 K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

ht AA 

Unless indicated otherwise, the following ratings 
and characteristic range values apply toall types 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
Between anode and cathode  2000 V 
Between anode and dynode No.10   300 V 
Between consecutive dynodes  250 V 
Between dynode No.1 and cathode  600 V 
Between focusing electrode and cathode   600 V 

Average Anode Current °   2 mA 
Ambient Temperature f   75 °C 

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



8053, 8054, 8055 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a voltage 
divider providing 1/6 of E between cathode and dynode No.1; 
1/12 oft' for each succeeding dynode stage; and 1/12 of E be-
tween anode and dynode No.10, except as noted. Focusing-
electrode voltage isadjusted to that value between 50 and 100 
per cent of dynode-No.1 potential (referred to cathode) which 
provides maximum anode current. 

With E = 1500 volts except es noted 

Min TYP Max 

( - 

Sensitivity 
Radiantg, at 4400 
angstroms 
8053  3.4xI05 A/W 
8054, 8055 . . .  A/W 3.5x105 

Cathode Radianth at 
4400 angstroms 
8053  0.056 A/W 
8054  0.064 A/W 
8055  0.088 A/W 

Luminous: 
With tungsten light 
sourcei 
8053  9 42 220 A/le 
8054  9 43 220 0111 
8055  9 44 220 Aile 

With blue light 
sourcek 
8053  9x10-5 4.2x10-5 2.2x10 -5 A 
8054  9x10-5 4.300 -5 2.2x10 -5 A 
8055  9x10-5 4.4x10-5 2.2x10-5 A 

Cathode Luminous: 
With tungsten light 
source° 
8053  8054  7x10-5 A/le 

Aile 
1. 8055  8x10-5 1x10-5 A/le 

With blue light 
source" 
8053  A 8x10 -5 7x10-5 
8054  6x10 -5 8x10-5 A 
8055  600 -5 1.1x10-7 A 

Cathode Quantum Ef— 
ficiency at 4400 
angstroms: 
8053  16 % 
8054  18 % 
8055  25 % 

Current Amplification 
8053  6x105 
8054  8 5.4x105 
055   4x105 

Anode Dark Current5 . A 4x10 -9 701-9 
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8053, 8054, 8055 

Mtn TYP Max 

Equivalent Anode-Dark 4.4x10-18q 7.8x10-18: lm 
Current Input  ,r 

5.5x10 1 - ', 9.7x10 M (—\ 
Equivalent Noise Input . . 3.2x10-I8- 4x10 -12; lx10-I I: lm 

4. 1.3x10-14. M 
Pulse-Height Resolutionu ,v . - 7.5 - % 
Mean Gain Deviation u," 

With count rate change 
of 10,000 to 1,000 Hz'. I 
For a period of 16 hours at a 
count rateof 10,000 He I 

Anode-Pulse Rise Timez 
8053   I.2x10 -8 
8054, 8055   I.4x10 -8 

Electron Transit Time" 
8053   5.9x10-8 
8054, 8055   6.5010 -8 

Made by Corning Glana Work., Corning, New York. 14830 

b Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago, 
Illinois. 60624 

C Made by JAN Hardware Manufacturing Corp., 38-01, Queen. Blvd., Long 
Island City I, N. Y. 

a 
a 

d 
Magnetic shielding material in the form of foil or tape as available 
from Magnetic Shield Division, Perfection Mica Company, 1322 N. Elision 
Ave., Chicago 22, Ill., 60622, or equivelent. 

Averaged over any interval of 30 seconds maximum. 

f Tube operation at or below room tempersture is recommended. 

g This value is calculated from the typical luminous **** itivity rating 
lining a co nn nn ion farter of 804 lumens per watt. 

b This value ia calculated from the typical cathode luminous sensitivity 
rating using • con eeee ion factor of 804 lumens per watt. 

Therte values are calculeted an shown below: 

Anode Current (with blue light miource) (A) 
Luminous Sensitivity (A/Is) 

0.10 x Light Flux of 1 x 10' 5 (1m) 
The value of 0.10 in the average velue of the ratio of the anode cur-
rent measured under the conditions specified in footnote (k) to the 
anode current seanured under the name condition., but with the blue 
filter removed. 

Under the following conditions: Light inrident on the cathode in trans-
mitted through a blue filter (Corning C.S. No.S-58, polished to 1/2 
stock thickness) from • tungsten-filament lamp having a lime-glass 
envelope. The lamp in operated et • color tempersture of 2870. W. The 
value of light flux incident on the filter in 10 microlunena. 

a This value is calculated as shown below: 

Cathode Current (with blue light 
source) (A) 

Cathode Luminous Sensitivity (A/ln) .   
0.10 n Light Flux of 0.01 (1m) 

The value of 0.10 is the  e e value of the ratio of the cathode cur-
rent me eeeee d under the condition. specified in footnote (n) to the 
cathode current measured under the same conditiona but with the blue 
filter removed. 

n Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter (Corning C.S. No.S-58, polished to 1/2 
stock thickne.$) from • tungsten-filament lamp having e lime-glean 
envelope. The lamp na operated at • color temperature of 2870 K. 
The value of light flux incident on the filter 1. 0.01 lumen and 200 
volts are applied between cathode and all other electrodes connected 
a. anode. o 

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



8053, 8054, 8055 

• 

u 

Y 

s. 

At a tube temperutute of 22" C. Ltglz , InrIdent un tne cath.de Is 

trnonit:ed through s bloc 1/2 stork thickness) from a ,We'!;,:;s:og!u$:;si:4.1-,S8i.rn"-1 " n- filament amp 
opereting at 2870° K. The light flux incident on the filter is 10 
mscrolumens. The supply voltage E is adjusted to obtain an anode 
current of 9 microamperes. Sensitivity of these types under then., 
conditions is approximately equivalent to 9 amperes per lumen. Dark 
current is meeeured with no light incident on the tube. 

Wivthit;u0111; amperes pEeradijuumsetne4 to give an equivalent lu•inou• «min-

At 4400 angstroms. This value i • calculated from the EADCI v•lue in 
lumens ueing • conversion factor of 804 lumens per watt. 

This value incalculeted from the ENI value in watt. toting • convereion 
factor of 804 lumens per want. 

At 4400 angstrom.. Under the following conditions: Supply voltage 
(E) is as shown, 22° C tube temperature, external shield se connected 
to cethode, bandwidth 111n, light.source as shown under (k) interrupted 
at a low audio frequency to prod ore incident radiation pulse. alter-
nating between nero and the value stated. The "on" period of the 
pulse is equal to the "off" period. The output current. is  d 
through a filter which p aaaaa only the fundamental frequency of 
the pulses. 
With the following voltage distribution: 3/13 of E between cathode and 
dynode No.1 1/13 of E /or eech succeeding dynode stage, and 1/13 of 
E between clynnel. Ne. 10 end anode. Foi. 1.14 - e 1 ec t rode voltage as 
adjusted to that value between 50 and 100 per cent of dynode-No.1 
potential (referred to cathode) which provides meximum anode current. 

Pulse height resolution is defined hs the quotient of the full width 
of the photopeak at half height by the pulse height at maximum count 
rate under the following conditions: The 662 keV photon from soisotope 
of omnium having an atomic mass of .137 (Cs 137 ) and • cylindricel 3 inch 
x 3 inçh thallium-activated sodium-iodide scintillator (TI) -type 
12012] are used. This scintilletor is manufactured by the Harahan 
Chemical Corporation, 1945 East 97 Street, Cleveland 6, Ohio, andie 
rated by the manufacturer as having • resolution capability of 7.5%. 
The Cs137 source is in direct contact with the metal end of the scin-
tilletor. The faceplate end of the crystal is coupled to the typem 
by a coupling fluid such an Dow Corning Corp., Type DC200 (viacosity 
of 60,000 centiatokes) — 'manufactured by the Dow Corning Corp, Midlend. 
Michigan, or equivalent. 

Memo Gain Deviation i• defined as follows: 

= n 

-.-
M6Da  i  1  .100 

ebere p meen pultee height 
pi » pulse height at the ith* reading 
n = total number of rendi ga 

Under the following condition»: The scintillator and C. 137 radiation 
soiurce of (n) ere employed. The radiation source is initially centered 
on the major axis of the tube nd the acintillator, et e point pro-
viding a pulse count rete of 10.000 Ha. The pulse height ofthephoto-
peak ismeenured under this rond .ti on. Next, the radiation source is 
moved rapidly, in approximately 30 seconds, tcanes position that is 
equivalent to a count rate of 1, 00 Hs. The new position is also cen-
tered in the major axis of the tube. The pulse height under thie 
condition in measured. Mean gain deviation is defined as shown in (w). 

Under the same conditions es shown in (3) except the tube is operated 
for a period of 1,2 hour with the rediatton ocurre located at the point 
providing a pulse count rate of 10,000 flu. Following this time inter-
val, the pulse height is eampled at this count rate at l-hour inter-
vals for a period of 16 hours. Mean gain deviation is defined an 
shown in (w). 

Measured between 10 per cent and 90 per cent of maximum enode-pulse 
height. This anode-pulse rise time is primarily a function of traneit 
time variation and is meesured under conditione with the incident 
light fully illuminating the photocathode. 

The electron transit time is the time interval between the arrival of 
• delta function light pulse et the entrance window of the tube and 
the time at which the output pulse at the anode terminal reaches peek 
amplitude. The transit time is  d under conditions with the 
incident light fully illuminating the photocathode. 
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OPERATING CONSIDERATIONS 

The base pins of these types fit a diheptal 1A-contact 
Bocket, such as Cinch No.3M1A, or equivalent. The socket 
should be made of high-grade, low-leakage material, andshould 
be installed so that incident light falls on the face end of 
the tube. 

The operating stability of these types are dependent on 
the magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 2 milli-
amperes isrecommended when stability of operation isimportant. 
When stability is of prime importance, the use of an average 
anode current of 10 microamperes or leas, commensurate with 
satisfactory output signal, is recommended. 

Electrostatic and magnetic shielding of these types may 
be required in some applications. When a shield is used, it 
must be at cathode potential. 

The high voltages at which these types are operated are 
very dangerous. Care should betaken inthe design of apparatus 
to prevent the operator from coming in contact with these 
high voltages. Precautions should include the enclosure of 
high-potential terminals and the use of interlock switches 
to break the primary circuit of the high-voltage power supply 
when access to the apparatus is required. 

Accompanying Typical Voltage-Divider Arrangements are 
recommended for use with these types. Recommended resistance 
values for the voltage dividers range from 10,000 ohms per 
stage to 1,000,000 ohms per stage. The choice of resist-

ance values for any voltage-divider network is usually • 
compromise. If low values of resistance per stage are utilized, 
the power drawn from the regulated power supply and the re-
quired power rating of the resistors increase. Phototube 
noise may also increase due to heating if the divider network 
is mounted near the photocathode. The use of resistance values 

near 1 megohm per stage may cause deviation from linearity 
if the voltage-divider current is not maintained at a value 
of at least 10 times that of the maximum value of anode cur-
rent, and may limit anode-current response to pulsed light. 
The latter effect may be reduced by connecting capacitors 
between the tube socket terminals for dynodes No.7 and No.8, 
dynodes No.8 and No.9, dynodes No.9 and No.10, and between 
dynode No.10 and anode return. In addition to nonlinearity 
and pulse-limiting effects, the use of resistance values ex-
ceeding 1 megohm per stage make these types more susceptible 
to leakage effects between terminals with possible resulting 
deviation in interstage voltage leading to a loss of current 
amplification. 

) 
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8053, 8054, 8055 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR GENERAL PHOTOMETRIC APPLICATIONS 

8053 8054 8055 

ANODE RETURN 

+ 

TO 
REGULATED 
DC POWER 
SUPPLi 

(SEE NOTE 0 

R2 

R3 

R4 

R, 

6 

R7 

Re 

DYNODE No.10 
LOAD 

CONNECTION 

DY No 9 

DY No .8 

DY No. 7 

DY No 6 

DY 60.5 

r), 

DY No. 4 4 F47 . ANODE 

DY No. 3 

R9 3 
DY No.2 

Rio 

aII 

R12 

DY No.1 

17,3 FOCUSING ELECTRODE 

PHOTO CATHODE 

PHOTO-
MULTIPLIER 
TUBE 

92LM - 16u 

RI through R12: 470,000 ohms, 1/2 watt 

R13: 5 megohma, 1/2 watt, adjustable 

Note I: Supply voltage should be adjustable between approx-
imately 800 and 2000 volts dc. 

Note 2: Component values are dependent upon nature of ap-
plication and output signal desired. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR SCINTILLATION-COUNTING APPLICATIONS 

8053 8054 8055 

+0 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 0 

— 0 

2 

ANODE 

DYNODE No.I0 

R14 

C7 
DY No. 9 

R3 C3 

RA 

R5 

R7 

Re 

R9 

RIO 

DY No. 8 

DY No. 7 

DY No. 6 

DY No. 5 

DY No.4 

DY No. 3 

DY No. 2 

DY No.1 

Re R130 , FOCUSING ELECTRODE 

R12 

PHOTOCATHODE 

7 

14 

e 

r3 

9 
o 

C5 

NODE 

PHOTO-
MULTIPLIER 
TUBE 

o 
OUTPUT 

o 

921AS-1612 

Cl: 0.05 µF, 500 volts (dc working) 
C2: 0.02 µF, 500 volts (dc working) 
C3: 0.01 µF, 500 volts (dc working) 
C4: 0.005 µF, 500 volts (dc working) 
C5 and C6: 0.005 µF, 3000 volts (dc working) 
111 through R10: 470,000 ohms, 1/2 watt 
R11 and R12: 750,000 ohms, 1/2 watt 
R13: 5 megohms, 1/2 watt, adjustable 
R14: 1 megohm, 1/2 watt 
R15: 100,000 ohms, 1/2 watt 

Note 1: Supply voltage should be adjustable between ap-
proximately 800 and 2000 volts dc. 

Note 2: Capacitors CI through C5 should be connected at 
tube socket for optimum high-frequency performance. 

Mote 3: Component values are dependent upon nature of appli-
cation and output signal desired. 
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DIMENSIONAL OUTLINE 

8053 

FACEPLATE — 
ME NOTE) 

BASE 
JEDEC GROUP S. 

No.614-38 

DIMENSIONS IN INENES 

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

Note: Within 2.59-inch diameter, deviation from flatness 
of external surface of faceplate will not exceed 0.010-inch 
from peak to valley. 
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DIMENSIONAL OUTLINE 

8054 

3.00 ±.06 
DIA. 

(SEE NOTE) 

1 2.59 NNW  

FACEPLATE—  DIA. -- ----PHOTOCATHODE 

19 
t.' 

C 
L'r D 

F 

J 24 
BULB 

BASE 
JEDEC GROUP 5 

No. BI4- 38 

LII I 
--

2 31 MAX. 
DIA. ----" 

5.8 

6.31 
MAX. 

92CM -11080R2 

DIMENSIONS IN INCNES 

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

Note: Within 2.59-inch diameter, deviation from flatness 
of external surface of faceplate will not exceed 0.010 inch 
from peak to valley. 
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DIMENSIONAL OUTLINE 

8055 

FACEPLATE 
(SEE NOTE) 

3.50 

1.97 

5.25 2.06 DIA. 
PHOTO-

'..",..1•---- 4.38 MIN. DIA. ---1 1 CATHODE 
./'''  

J42 BULB 

2.00 2.06 DIA. 

BASE 
JEDEC No. 814-38 

.75 8. 

2.34 MAX. 
DIA. 

8.75 
2.9 

7.69 
MAX. 

92CM-11148R! 

DIMENSIONS IN INCHES 

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

Note: Within 4.38-inch diameter, deviation from flatness 
of external surface of faceplate will not exceed 0.010 inch 
from peak to valley. 
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Typical Time Resolution Characteristics 
8053 

DYNODE NO I-TO 
EACH SUCCEEDING 
ANODE-TO-DYNODE 
FOCUSING-ELECTRODE 
BETWEEN 50 
(REFERRED TO 
CURRENT 

PHOTOCATHODE 

-CATHODE VOLTS . 1/6 E 
DYNODE-STAGE VOLTS. 1/12 E 
NO. 10 VOLTS. 1/12 E 

VOLTAGE IS ADJUSTED TO THAT VALUE 
AND 100 PER CENT OF DYNODE NO. 1 POTENTIAL 
CATHODE) WHICH PROVIDES MAXIMUM ANODE 

IS FULLY ILLUMINATED 

T
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7 
TRANSIT TIME 

RISE TIME 

800 1000 1500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92L11-t547 

8054 

2000 

DYNODE No I— TO—CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE STAGE VOLTS • 1/12 E 
ANODE—TO—DYNODE No. 10 VOLT S. 1/12E 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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re
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TRANS/T TIME 

_._..—....—, 

RISE TIME 

' 1--- 
800 1000 1500 2000 
SUPPLY VOLTS (El BETWEEN ANODE AND CATHODE 

92LS —1541 
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Typical Time Resolution Characteristics 
8055 

DYNODE NO.1- TO-CATHODE VOLTS •I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS •I/12 E 
ANODE-TO-DYNODE NO lo VOLTS •I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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I 
TIME 

,...... 

I 

RISE TIAIE 

800 1000 1500 2000 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

82 LS -1548 

Typical Characteristic of Output Current 
As a Function of Dynode-No.5 Volts 

8053 BOSLt 8055 
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No.I-TO-CATHODE 
PER SUCCEEDING 
• 100 

-TO-DYNODE 
-ELECTRODE 

IS AT 

VOLTS 
DYNODE 

No.10 VOLTS 
VOLTAGE 

50 AND 100 PER 
TO CATHODE) 

GROUND POTENTIAL. 

• 200 
STAGE 

•100 
IS 

CENT OF 
WHICH PROVIDES 

EXCEPT 

ADJUSTED 
DYNODE-No.1 

FOR 

TO THAT 

MAXIMUM 

DYNODE-No.5 

VALUE 
POTENTIAL 

ANODE 

/ .".. 

-800 -700 -600 -500 -400 
DYNODE No.5 VOLTS (REFERRED TO ANODE) 

92CS-1107801 
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Typical Sensitivity and Current 
Amplification Characteristics 

8053 
THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING 1/6 OF E BETWEEN CATHODE AND DYNODE NO 1, 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE, AND 1/12 OF E BETWEEN 
ANODE AND DYNODE NO.10. FOCUSING-ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE-NO.1 POTENTIAL (REFERRED TO CATHODE ) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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B 

4 

e loo 
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9 II 12 13 14 16 17 18 19 

800 1000 1500 2000 
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Typical Sensitivity and Current 
Amplification Characteristics 

8054 

THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING 1/6 OF E BETWEEN CATHODE AND DYNODE NO.1, 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE, AND 1/12 OF E BETWEEN 
ANODE AND DYNODE NO 10 FOCUSING-ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE —NO.1 POTENTIAL (REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 

1000   107 
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9 II 12 13 14 16 17 18 19 
800 1000 1500 2000 
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Typical Sensitivity and Current 
Amplification Characteristics 

8055 

THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING 1/6 OF E BETWEEN CATHODE AND DYNODE NO. I 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE, AND 1/12 OF E BETWEEN 
ANODE AND DYNODE NO .10. FOCUSING—ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE—NO .1 POTENTIAL (REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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Typical Anode Characteristics 
8053 

DYNODE NO I-TO-CATHODE VOLTS= 250 

EACH SUCCEEDING DYNODE -STAGE VOLTS =125 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-NO, I POTENTIAL 

(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT 

A COLOR TEMPERATURE OF 2870*K. 
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8053, 8054, 8055 

Typical Dark Current and EADCI Characteristics 
8053 8054 8055 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE NO I-TO-CATHODE VOLTS• 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS. 1/12 E 
ANODE-TO- DYNODE-Na 10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO. 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2 87 O• K. 

TUBE TEMPERATURE 22 C. 
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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8053 

DYNODE No. I-TO-CATHODE VOLTS a AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS .125 
ANODE-TO-DYNODE No.10 VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. IFOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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8053 

DYNODE No. I-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 125 
ANODE-TO-DYNODE No.I0 VOLTS •I25 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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on Anode Current 
8054 

DYNODE No I-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE -STAGE VOLTS • 125 
ANODE - TO-DYNODE-No 10 VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POS TIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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8054 

DYNODE No 1-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE -STAGE VOLTS • 125 

ANODE- TO-DYNODE No. 10 VOLTS .125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POS TIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8055 

DYNODE No.I-TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS•125 
ANODE-TO-DYNODE-No.10 VOLTS =125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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8055 
DYNODE No.I-TO-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS •125 
ANODE-TO-DYNODE-No.10 VOLTS =125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Indicated Filter 

8053 8054 8055 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No 5-58 POLISHED TO 1/2 
STOCK THICKNESS) 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 
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8092A 

Image Orthicon 
FIELD MESH MAGNETIC FOCUS 
SEMICONDUCTIVE TARGET MAGNETIC DEFLECTION 

For Low-Light-Level Studio and Remote Color (Scene 
illumination--40 fc or less) and Black-and-White 
(Scene illumination--as low asl fc)TVPickup Service 

DATA 

General: 

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

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . . 12 Pf 

Spectral Response  S-10 
(- ', Wavelength of Maximum Response. . . . 4500 ± 300 angstroms 

Photocathode, Semitransparent: 
Rectangular image (4 x3 aspect ratio): 

Useful size of  1.8" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image onthe target should have 

a size such that the corners of the rectangle just 
touch the target ring. 

Orientation of. . Proper orientation is obtained when 
the vertical scan is essentially parallel tothe plane 

passing through center of faceplate and pin 7 of the 
shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting Coil  Cleveland Electronics, 

Part No.0Y-1", or equivalent 
•-_ Deflecting Coil Length   5" 

Focusing Coil  Cleveland Electronics, 
Part No.OF-2°, or equivalent 

Focusing Coil Length  10" 
Alignment Coil  Cleveland Electronics, 

Part No.0A-3a, or equivalent 
i-- Alignment-Coil Length   15/16" 
l , Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
'--- Operating Position. . . The tube should never be operated in 

a vertical position with the diheptal-base end up nor 

in any other position where the axis of the tube with 
the base up makes an angle of less than 20° with the 
vertical. 

, - Weight (Approx.)   llb 6oz 
/ 1 Socket Cinch Part No.3M14b, or equivalent 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. L. 
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8092A 
Shoulder Base Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

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

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

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

Pin 1 -Heater 
Pin 2 -Grid No.4 6 

Field Mesh 
Pin 3 -Grid No.3 
Pin 4 -Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin 8 -Dynode No.5 
Pin 9 -Dynode No.3 

- — fie 10-Dynode No.1, 
Grid No.2 

Pin 11-Co Not Use 
Pin 12-Grid No.1 
Pin 13-Cathode 

Suppressorc 
Pin 14-Heater 

BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 
WHITE INDEX UNE 

ON FACE 

Maximum and Minimum Ratings, Absolute-Maximum 

PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb   55 max. °C 
Of bulb at large end of tube 

(Target section)   0 min. °C 
TEMPERATURE DIFFERENCE: ( 

Between target section and any 
part of bulb hotter than 
target section  5 max. °C 

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

Positive value  10 max. volts 
Negative value  10 max. volts ( 

GRID-No.5 VOLTAGE   150 max. volts\ 
GRID-No.4 VOLTAGE   300 max. volts 
GRID-No.3 VOLTAGE   400 max, volts 
GRID-No.2 di DYNODE No.1 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

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

VOLTAGE PER MULTIPLIER STAGE  350 max. volts 
ANODE-SUPPLY VOLTAGEd   1350 max. volts 

Values: 

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



8092A 

fl • 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   125 max. %edits 

respect to cathode   10 max. volts 

Typical Operating Values:' 

Photocathode Voltage 
(Image Focus) f   -400 to -540 volts 

Grid-No.6 Voltage 
(Accelerator) -Approx. 75% 
photocathode voltage   

Target-Cutoff Voltageg   
Grid-No.5 Voltage (Decelerator). 
Grid-No.4 Voltage (Beam Focus). 
Grid-No.3 Voltageh   
Grid-No.2 d, Dynode-No.1 Voltage. .   
Grid-No.1 Voltage for Picture Cutoff 
Dynode-No:2 Voltage  
Dynode-No.3 Voltage  
Dynode-No.4 Voltage  
Dynode-No.5 Voltage  
Anode Voltage  
Minimum Peak-to-Peak 

Blanking Voltage   
Field Strength at Center of 

Focusing Coi1.1   75 gausses 
Field Strength of Alignment Coll • Q te 3 gausses 

Performance Data: 
With conditions shown under Typical Operating Val— 
ues and with camera lens set to bring the picture 
highlights one stop above the "knee" of the accom— 
panying Basic Light—Transfer—Characteristic Curve 

lin. Typical Max. 

Cathode Radiant Sensi-
tivity at 4500 
angstroms   

Luminous Sensitivity  
Anode Current (DC)   
Signal-Output Current 

(Peak to Peak)   
Ratio of Peak-to-Peak 

Highlight Video-Signal 
Current to RIMS Noise 
Current for Bandwidth 
of 4.5 Mc   

Photocathode Illumination 
at 2870° K Required to 
bring Picture High-
lights one stop above 
the "Knee" of Light 
Transfer Characteristic 

Heater positive with 

40 

-300 to -405 volts 
-3 to 1 volts 
0 to 125 volts 

140 to 180 volts 
225 to 330 volts 

300 volts 
-45 to -115 volts 

600 volts 
800 volts 
1000 volts 
1200 volts 
1250 volts 

5 volts 

0.033 
65 
30 

5 

37:1 

0.007 fc 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Denison, N. J. 
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8092A 
Peak-to-Peak Response to 
Square-Wave Test Pattern 
at 400 TV Lines per 
Picture Height (Per 
cent of large-area 
black to large-area 
white'  65 

Made by Cleveland Electronics Inc., 1974 East 51st Street, Cleveland, 
Ohio, 

b Made by Cin ch Manufacturing Company, 1026 South Homan Avenue, Chicago 

Illinoi s20, .C The suppressor grid connected to the cathode and the field—mesh grid 
connected to grid No.4 are not given as numbered grids in order to 
conform with industry practiceof associating functional camera control 
knobs with specific grid numbers. For example, beam—focys control is 
generally associated with knob identi tied astil (grid No.4), regardless 
of its position with respect to the cathode. 

d Dynode—voltage values are shown under Typical Operating Values. 

e Wi th 80920 operated in RCA—TK-11 or —III-31 camera. Other cameras may /— 
require slightly different voltage ranges. 

f Adjust for best focus. 

Normal setting of target voltage is +2 volts from target cutoff. The 
target supply voltage should be adjustable from —3 to 5 volts. 

ir Adjust to give the most uniformly shaded picture 'near maximum stvrtev-r— — 
Direction of current should be such that a north—seeking pole is at— 
tracted to the image end of the focusing coil, wi th indicator located 
outside of and at the image end of the focusing coil. 

Measured with amplifier having flat frequency response. 

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

is shown at front of this Section 

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



8092A 
1--3.00±.06 
1 A. 

JUMBO 
ANNULAR 

7-PIN BASE 

1520 
25 

21NA. 

BASE 
JEDEC GROUPS, 
NA B14-45 

ENLARGED BOTTOM VIEW  

DIMENSIONS IN INCHES 

92CM -054R2 

SEE NOTE I 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315 R.M1N. 

1.185 R. MAX. 

25°43' 

.5 MIN. 

NOTE 1: DOTTED AREA ISFLAT OR 
EXTENDS TOWARD DIHEPTAL-BASE 

END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 

PINS AS WELL AS ECCENTRICITY 

OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 

PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" ± 0.001" AND ONE 

HOLE HAVING DIAMETER OF 

0.150" ± 0.001". ALL HOLES 

HAVE DEPTH OF 0.265" ± 

0.001". THE SIX 0.0 65" 
HOLES ARE ENLARGED BY 45 ° 

TAPER TO DEPTH OF 0.047". 

ALL HOLES ARE SPACED AT 
ANGLES OF 51 ° 26' ± 5' ON 

CIRCLE DIAMETER OF 2.500. 
± 0.001". 

b. SEVEN STOPS HAVING HEIGHT 
OF 0.187" ± 0.001", CENTER-

ED BETWEEN PIN HOLES, TO 

BEAR AGAINST FLAT AREAS OF 

BASE. 

C. RIM EXTENDING OUT A MINI-

MUM OF 0.125" FROM 2.812. 

DIAMETER AND HAVING HEIGHT 
OF 0.126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE 

HOLE HAVING DIAMETER OF 
2.200" ± 0.001". 

Oeifdlh RADIO CORPORATION OF AMERICA 
Ile Electronic Components and Devices Harrison, N. J. 
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8092A 

BASIC LIGHT-TRANSFER CHARACTERISTIC 

ILLUMINATION: TUNGSTEN LIGHT, DAY— 
LIGHT, OR WHITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

2 4 2 4 4 68 
0.00001 0 0001 0 001 0 01 0 I 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
9288-18064 

e 4 6 à 

RADIO CORPORATION OF AMERICA 
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8134/4811 
Vidicon 

For Color Television Film Pickup Service 

• Electrostatic-Focus, Magnetic- Deflection 

• Low-Power "Dark Heater" — 0.6 Watt 
• Separate Mesh Connection 
• Precision Outer-Diameter Glass Bulb 
• Tested to Stringent Signal Uniformity Specifications 

General Data 

Dimensions   See Dimensional Outline 
Direct Interelectrode Capacitancea: 

Target to all other electrodes   5 pF 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Heater Power   0.6 

Maximum Useful 0  375 x 0.5 in 

Picture Size   1(12.70 x 9.52 mm) 

Orientation of Quality Rectangle: 

Proper orientation 

is obtained when the horizontal scan 

is essentially parallel to the 

straight sides of the masked portions 

of the faceplate. The straight sides 

are parallel to the plane passing 

through the tubes and short 

axis index pin. 

Base   Small-Button Ditetrar 8-Pin (JEDEC No. E811)` 

Socket   Cinchb' 

No. 133-98-11-015, 
or equivalent 

Weight 2  8 (79.5 g) oz 

Operating Position   Any 

Deflection Alignment Assemblyc Cleveland 
Electronics No. 
VYA-300, or equivalent 

IMEDO Electronic Cornponente 
DATA 1 

6-72 



8134/4811 

Maximum Ratings, Absolute-Maximum Values:d 

Grid-No.6 & 3 Voltagee.... 1350 V 
Grid-No.5 Voltage  1000 V 

Grid-No.4 Voltage   400 V 

Grid-No.2 Voltagef   850 V 

Grid-No.1 Voltage: 

Negative bias value   300 V 

Positive bias value   O V 

Peak Heater-Cathode Voltage: 

Heater negative with 

respect to cathode 125 V 

Heater positive with 

respect to cathode 10 V 

Heater Voltage   6.3 ± 5% V 

Target Voltage   125 V 

Target Dark Current 0  20 µA 
Peak Target Current  9 0  60 µA 
Faceplate: 

Illuminationh  5000 fc 
Temperature   71 OC 

Typical Operation and Performance Data 

Grid-No.6 (Decelerator) 

& 3 Voltagee  750 V 
Grid-No.5 Voltagee  325 to 450 V 

Grid-No.4 (Beam-Focus 
Electrode) Voltage.  90 to 150 V 

Grid-No.2 (Accelerator) 
Voltage f   300 V 

Grid-No.1 Voltage 

(For Picture Cutoff) i   —45 to —100 V 
Signal-To-Noise Ratio 

(Approximate)m  300:1 
Typical Resolution: 

Center   700 TV Lines 

o 

o 

MCM1 Electronic Components 
DATA 1 



8134/4811 

o 

Limiting Resolution: 
Center horizontal   500 (min.) TV Lines 
Center vertical   400 (min.) TV Lines 

Amplitude Response to 400 
TV Line Square-Wave Test 
Pattern at Center of Picturet 30 

Average "Gamma" of Transfer 
Characteristic 0  65 

Lag-Per Cent of 
Initial Value of Signal-Output Current 
1/20 Second after Illumination 
is Removed"   20 

Typical Sensitivity 
Faceplate Illumination   4 fc 

Target VoltagePA   15 to 30 V 

Dark CurrentfIr 0  010 µA 
Signal Output Current 

(Typical)s   0.30 pA 

Notes 

▪ This capacitance, which effectively is the output impedance of 

the vidicon, is increased when the tube is mounted in the de-

flecting-yoke assembly. The resistive component of the output 

impedance is in order of 100 megohms. 

b Made by Alden Products Co., 9140 North Main St., Brockton 64, 

Massachusetts. 
b' Made by Cinch Manufacturing Co., 1026S. Homan Ave., Chicago 

24. Illinois. 

• Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, Ohio 44087. 

o Grid-No.6 & 3 voltage must always be greater than grid-No.5 

voltage. The maximum voltage difference between these elec-

trodes, however, should not exceed 800 volts. The recommended 

ratio of grid-No.5 to grid-No.6 & 3 voltage is 6/10 to 5/10; best 

geometry being provided when the ratio is 6/10, and most uni-

form signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired per-

formance. 

1110EM Electronic Components 
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f The power dissipation at grid No.2 should not exceed one watt, 

a condition normally met when the tube is operated at the 

specified maximum grid-No.2 rating and when the specified peak 

target current rating is not exceeded. However, if the vidicon is 
operated continuously with grid-No.1 voltage near or approach-

ing zero bias, grid-No.2 voltage should not exceed 350 volts dc 

maximum. 

Q Video amplifiers must be designed properly to handle target cur-

rents of this magnitude to avoid amplifier overload or picture 
distortion. 

h For condition where "white light" is uniformly diffused over 
entire tube face. 

i With no blanking voltage on grid No.l. 

m Measured with high-gain, low-noise, cascode-input-type amplifier 

having bandwidth of 5 MHz and a peak signal-output current of 
0.35 microampere. Because the noise in such a system is pre-

dominately of the high-frequency type, the visual equivalent sig-
nal-to-noise ratio is taken as the ratio of the highlight video-

signal current to rms noise current, multiplied by a factor of 3. 

1 n For initial signal-output current of 0.2 microampere and a dark 
current of 0.02 microampere. 

P Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

el The target voltage for each vidicon must be adjusted to that 

value which gives the desired operating dark current. 

r The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning veloc-

ity produces a black-level error in direct proportion to the change 
in scanning velocity. 

s Defined as the component of the highlight target current after 

the dark-current component has been subtracted. 

This typical capability may be limited by conditions external to 

the tube such as test pattern material, optics and/or yoke. 

o 

o 

o 
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Basing Diagram (Bottom View) 

TARGET 
63 62 

64 G5 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE ENO OF TUBE 

8LN 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Grids No.3 

& No.6 

Pin 5: Grid No.2 

Pin 6: Grid No.5 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: 

Internal Connection — 

Make No Connection 

0 
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Dimensional Outline 

o 
MASKED PONTOON 
OF FACE 
(NOTE 

.050 FACEPLATE 
11.271 — it (NOTE 3) 

.175 
PLO» 

6.251.10 
1159.73 2.51 

METAL 
TARGET 
FLANGE 

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

1.025 .003 
120.0t±.0171 

.376 
19.521 

—1(NOTE 

BASE 
93C5-11911204  DEC No.E8-11 

Note 1 - Straight sides of masked portions are parallel to the plane 
passing through tube axis and short index pin. 

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

- 0.030". Tube is acceptable regarding camber when it 
can be inserted into a 1"-long cylinder gauge which has 

an inner diameter of 1.0280" + 0.0011" - 0.0000". The 
gauge must pass along the tube length from the base to 

the metal target flange. 

Note 3 — Faceplate is Corning No.7056 glass having a thickness of 

0.094" ± 0.012". 
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0 

O 

Recommended Location of Deflecting Yoke 

and Alignment Coil to Obtain Optimum 

Geometry and Optimum Output Signal 

Uniformity 

HORIZONTAL AND 
VERTICAL DEFLECTING COILS 

"1_ 
TWO CONCENTRIC 
MAGNETIC SHIELDS 

Typical Range of Dark Current 

ALIGNMENT 
COIL 

END OF 
ELECTRON GUN 

112LS-4131 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER*0.375 x 0.5 
FACEPLATE TEMPERATURE • 30•C APPROX. 

-
M
I
C
R
O
A
I
 

lO 

TARGET VOLTS 

100 2 

seus-44471111 

incem Electronic Components 
DATA 4 

6-72 



Typical Persistence Characteristics 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES = 0.3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 0 375 x 0 5 

FACEPLATE TEMPERATURE = 30. 0 APPROX. 
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Light Transfer Characterisitcs 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAVER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER 0.375 Pi 0.5 
FACEPLATE TEMPERATURE 300 C APPROX. 
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8480/4810 

Vid icon 
For Color Television Film Pickup Service 

• Electrostatic-Focus, Magnetic-Deflection 

• Low-Power "Dark Heater" — 0.6 Watt 

• Separate Mesh Connection 

• Precision Outer-Diameter Glass Bulb 

• Tested to Stringent Signal Uniformity Specifications 

General Data 

Dimensions   See Dimensional Outline 
Direct Interelectrode Capacitancea 

Target to all other electrodes   11 
Focusing Method   Electrostatic 
Deflection Method   Magnetic 
Heater Power 0.6 
Maximum Useful Picture Size O  6x0.8 

(15.24 x 20.32 mm) 
Orientation of Quality Rectangle: 
Proper orientation is obtained when 
the horizontal scan is essentially 
parallel to the straight sides of the 
masked portions of the faceplate. 
The straight sides are parallel to the 
plane passing through the tube axis 
and short index pin. 

Base   

Socket 

Weight 
Operating Position   
Deflection Alignment Assemblyc   

pF 

in 

Small-Button Super 
Ditetrar 8-Pin (JEDEC 
No. E8-78) 
'Aldenb No.208-SPEC. 
or equivalent 
11 (312.4 g) oz 
Any 
Cleveland Electronics 
No.15VYA-333, or 
equivalent 

LIKEM Electronic Components 
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o 
Maximum Ratings, Absolute-Maximum Valueed 

Grid-No.6 & 3 Voltagee  1500 V 

Grid-No.5 Voltage   1500 V 

Grid-No.4 Voltage   500 y n 
Grid-No.2 Voltagef   750 V 

Grid-No.1 Voltage: 

Negative bias value   300 V 

Positive bias value   0 V 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 125 V 0 
Heater positive with respect to cathode . 10 V 

Heater Voltage   6.3 ± 5% V 

Target Voltage   125 V 
Target Dark Current   0.25 P•A 
Peak Target Cunene   0•60 µA 

Faceplate: 
Illuminationh   500() fc 

Temperature   71 oc 

Typical Operation and Performance Data 

Grid-No.6 (Decelerator) & 3 Voltagee  1400 V 

Grid-No.5 Voltagee   700 to 840 V 
Grid-No.4 (Beam-Focus Electrode) Voltage 230 to 260 V 

Grid-No.2 (Accelerator) Voltagef   300 V 
C ) Grid-No.1 Voltage (For Picture Cutoffil • • —45 to —100 V 

Signal-To-Noise Ratio (Approximate)m   300:1 

Typical Resolution: 
Center  1400/1200 TV Lines 

Corner   1000 

o 

o 
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o 

Amplitude Response to 400 TV Line 
Square-Wave Test Pattern at Center 
of Picture   60/55 
Average "Gamma" of Transfer 
Characteristic   0.65 
Lag Per Cent of Initial Value of 
Signal-Output Current 1/20 Second 
after Illumination is Removedn   25 

Typical Sensitivity 

Faceplate Illumination   10 fc 

Target VoltagePA   15 to 45 V 

Dark Currenel.r 0  010 µA 

Signal Output Current (Typical)s   0.30 µA 

Notes 

▪ This capacitance, which effectively is the output impedance of 

the vidicon, is increased when the tube is mounted in the de-
flecting-yoke assembly. The resistive component of the output 

impedance is in order of 100 megohms. 

b Made by Alden Products Co., 9140 North Main St., Brockton 64, 
Massachusetts. 

b' Made by Cinch Manufacturing Co., 1026S. Homan 

Ave., Chicago 24, Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-
burg, Ohio 44087. 

e Grid-No.6 & 3 voltage must always be greater than grid-No.5 

voltage. The maximum voltage difference between these elec-

trodes, however, should not exceed 800 volts. The recommended 

ratio of grid-No.5 to grid-No.6 & 3 voltage is 6/10 to 5/10; best 

geometry being provided when the ratio is 6/10, and most uni-

form signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired per-
formance. 

The power dissipation at grid No.2 should not exceed one watt, 

a condition normally met when the tube is operated at the 

specified maximum grid-No.2 rating and when the specified peak 
target current rating is not exceeded. However, if the vidicon is 

operated continuously with grid-No.1 voltage near or approach-

ing zero bias, grid-No.2 voltage should not exceed 350 volts dc 
maximum. 
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9 Video amplifiers must be designed properly to handle target cur-

rents of this magnitude to avoid amplifier overload or picture 

distortion. 

h For condition where "white light" is uniformly diffused over 

entire tube face. 

With no blanking voltage on grid No.l. 

m Measured with high-gain, low-noise, cascode-input-type amplifier 

having bandwidth of 5 MHz and a peak signal-output current of 
0.35 microampere. Because the noise in such a system is pre-

dominately of the high-frequency type, the visual equivalent sig-

nal-to-noise ratio is taken as the ratio of the highlight video-
signal current to rms noise current, multiplied by a factor of 3. 

n For initial signal-output current of 0.2 microampere and a dark 

current of 0.02 microampere. 

P Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

• The target voltage for each vidicon must be adjusted to that 

value which gives the desired operating dark current. 

r The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-
portional to the scanning velocity. Any change in scanning veloc-

ity produces a black-level error in direct proportion to the change 

in scanning velocity. 

S Defined as the component of the highlight target current after 

the dark-current component has been subtracted. 

This typical capability may be limited by conditions external to 

the tube such as test pattern material, optics and/or yoke. 

o 

o 

o 

Electronic 
Components 

DATA 2 



8480/4810 

Basing Diagram (Bottom View) 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

8MD 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Grids No.3 & No.6 

Pin 5: Grid No.5 

Pin 6: Grid No.2 

Pin 7: Cathode 
Pin 8: Heater 

Flange: Target 

Short Index Pin: 

Internal Connection — 

Make No Connection 
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1.59.t1.01 
(40.39.1.2511.00,05 

DIA. (254,1 

.085 ± .010 
F (2.16 t .25) 

1 (3.21 

10.250 t .125 
(260.4 t 3.2) 

.75 
(19.1) 

(SEE NOTE 2) 

MASKED PORTION 
OF FACE 

(SEE NOTE 1) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

1.500 ±.005 
(3810! .131 

DIA. 

BASE 
JEDEC No. 68-78 

92CS -,234891 

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

dimensions (1 inch = 25.4 mm). 

Note 1 — Straight sides of masked portions are parallel to the plane 
passing through tube axis and short index pin. 

Note 2 — Within this area the minimum bulb diameter dimension 

does not apply. 
Note 3 — Faceplate thickness is 0.135" ± 0.005". 

o 
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Recommended Location of Deflecting Yoke and 

Alignment Coil to obtain Optimum Geometry 

and Optimum Output Signal Uniformity 

3 

O 

ALIGNMENT 
HORIZONTAL AND COIL 

VERTICAL DEFLECTING COILS 

Typical Range of Dark Current 

APPROX. 

MAGNETIC 
SHIELDING 

END OF ELECTRON GUN 

62CS-I2346R1 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.6"x0.8" 
FACEPLATE TEMPERATURE.30° C APPROX. 
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Typical Persistence Characterisitcs 

INITIAL HIGHLIGHT SIGNAL- OUTPUT MICROAMPERES =0.2 
SCANNED AREA OF PHOTOCONDUCT VE LAYER = 0.6" X o.e" 
FACEPLATE TEMPERATURE 30 C APPROX. 
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Light Transfer Characteristics 

ILLUMINATION, 

SCANNED 

FACEPLATE 

AREA 

TEMPERATURE 

UNIFORM 

OF PHOTOCONDUCTIVE 

OVER 

-30" 

PHOTOCONDUCTIVE 

C APPROX. 

LAYER=0.6"x0.8" 

LAYER. 
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Typical RCA Type I Spectral Response 

100 

90 

80 

70 

e. 60 

50 

e 
40 

30 

20 

10 

o 

  1 ...... ••••••••• 

11.0 ••••••••••••••••• OOOOO 
OOOOO ••••••••••••••••• OOOOOOOOOO ••• 

•••••• • OOOOO •••••••••••••••••••• 

 •••• •• 
  Ma*.  
•••••••••• 

••• 

•• ••••••••• ...... ..... ••• 
•••••••••••••• ••••• ...... 
 ••••••  

RANGE OF 

 •••••11.0 .  

• •••  
 MAXIMUM VALUE •»   

SI ••••••••• •••••• 

•••••• 1•••• ..... •• 
••••••• ••1:1 •••••••••  

• ••••••••••   

 •••• 

••••••••••••••• ..... ....... 
••••••••••••••• •••• 

.............. 

. •••11•••••••••••••••••••••••••••  

.... '••••••••••••••••••••• 
•••••••••••••• •••••••••••• ••••••• .... •••••••••••• •••••••••••••••••• 

•••••••••••• ••••••••••• •••• ••• .......... •••••••••   

..... .. r:r.:.....11•••••••• •••••• ..... ••••••••••• 

................ •••••••••••••••••••: 
  ................... •••••••••••••••••••••••• 
  ......... •••••••••••••••••••••••••••••••••• 
....... •••••••••••••••••••••••••••• ..... •••••••••• 
OOOOOOOOOOOOOOOOOOOOOOOOOOOO ••••••••••••••••••••••••••• OOOOOOOO .400 • 

•••••••••••• •••• 
•••••••••••••••••••• 

1 ••••••••••• 

•• 

al• OOOOO 
••••••• 

11" OO 
••• 1••••••••• *Milt ••••• 

•  8:111  •• OOOOOO 

00. •••011. •••• 

OO OOOO ••••••••••••••• ••• •• ••••• 

  ......................... 

•••• 

••••••••• .... è HEM! 

Of .......... •••••••••• 
 M• •••  
  NM ••• •••••••• 

••••••••••••••••• ..... 
 ••• •• ••••••• ....... •• ...... 

 M.   

•••• CM. 11.11. •• ..... :•••••••••••• 

................. •••••••••••••••••••••••••• •••••••••••••••••••••••••• 

....................   ••••••••••••••••••••••••• 
. ••••••••••••••••••••••••  r ••••••••........• ••••••••••••••••••••••• 

 •••••••••••••••••••••• 
••••••••• ...... •••••••••••••••••••••••••••••••••• •• •••••••••••••• 

••• ••• 

300 400 500 600 700 900 
WAVELENGTH - NANOMETERS 

Fd. 
al 924:81114718 

[ECM Electronic Components 
DATA 5 



8507A 
Vid icon 

( 

1-Inch Diameter 
Magnetic Focus Magnetic Deflection 
High-Resolution Type Having High Sensitivity and Low Lag 

For Live Scene and Film Pickup in Black-and-White 
and Color TV Cameras 

The 8507A is unilaterally interchangeable with the 8507 
GENERAL 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.9 + 10% V 
Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance: a 
Target to all other electrodes   4.6 pF 

Spectral Response   See Typical Spectral Sensitivity 
Photoconductive Layer: Character is tic 

Maximum useful diagonal of 
rectangular image (4 x 3 
aspect ratio) 062 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane passing 
through the tube axis and short index pin. The masking is 
for orientation only and does not define the proper scanned 
area of the photoconductive layer. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length  6.250"±0.125" 
Greatest Diameter   1.125"± 0.010" 
Bulb  T8 
Base   Small-Button Ditetrar 8-Pin, 

(JEDEC No.E8-11) 
Socket   Cinch' No.54A18088, or equivalent 
Deflecting Yoke-Focusing Coil-

Alignment Coil Assembly . . . . Cleveland Electronics"' 
No.VYFA-355-2, or equivalent 

Operating Position   Any 
Weight (Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltage f   1000 max. V 
Grid-No.3 Voltagef   1000 IllaX. V 
Grid-No.2 Voltage  350 max. V 
Grid-No.1 Voltage: 

Negative bias value   150 max. V 
Positive bias value  0 max. V 

MCMI Electronic 

Components 
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Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode   125 max. V 
Heater positive with 

respect to cathode   10 max. V 
Target Voltage   100 max. V 
Dark Current   0.25 max. pA 
Peak Target Current,'   0.75 max. "IA 
Faceplate: 

  5000 max. fc 
Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" — 
Faceplate temperature of 30 ° toe) C 
and Standard TV Scanning Rate 

Low- H igh-
Voltage Voltage 
Mode Mode 

Grid-No.4 (pecelerator) 
Voltage   500 900 V 

Grid-No.3 (Beam-Focup 
Electrode) Voltage'. . . 300 540 V 

Grid-No.2 (Accelerator) 
Voltage   300 300 V 

Grid-No.1 Voltage for 
Picture Cutoff' —65 to —65 to v 

—10o —100 
Average "Gamma" of 

Transfer Characteristic 
for signal-output current 
between 0.02 µA and 
0.2 µA   0.65 0.65 

Visual Equivalent Signal-
to-Noise Ratio 
(Approx.) k  300:1 300:1 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination is 
Removed ni  20 20 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid 
No.1   75 75 

When applied to 
cathode   20 20 

V 

MCWO Electronic Components 
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Limiting Resolution: 
At center of picture . . . 1000 1100 TV lines 
At corner of picture . . . 600 700 TV lines 

Amplitude Response to 
a 400 TV Line Square— 
Wave Test Pattern at 
Center of Picture". . . • 50 60 

Field Strength at Center 
of Focusing CoilP . . . 58 G 

Peak Deflecting-Coil 
Current: 
Horizontal  180 250 
Vertical   33 45 inA 

Field Strength of 
Adjustable Alignment 
Coil q   0 to 4 0 to 4 G 

High-Sensitivity Operation — 
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   0.1 fe 

Target Voltage"  30 to 60 V 
Dark Current   0.10 
Signal-Output Current:" 

Typical   0.1 

Average-Sensitivity Operation — 
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fe 

Target Voltage" 20 to 40 V 
Dark Current   0.02 
Signal-Output Current: u 

Typical   0.2 1JA 

High-Light Level Operation — 
10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight) •  10 fc 

Target Voltage"  10 to 22 V 
Dark Current' 0  005 pA 
Signal-Output Current:"   

Typical   0.3 µA 

R3COM Electronic Components 
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° This capacitance, which effectively is the output impedance 
of the 8507A,is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

h Made by Cinch Manufacturing Corporation, 1026 S. Roman 
Avenue, Chicago 24, Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

Grid-No.4 voltage must always be greater than grid-No.3 

voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

i With no blanking voltage on grid No.l. 

k Measured with high-gain, low-noise, cascode-input-type 

amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

m For initial signal-output current of 0.3 microampere and a 

dark current of 0.02 microampere. 

" Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency (large-

o 

o 

o 

o 
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o 

area) picture element. In practice, the large-detail reference 

is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

el The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

e The target voltage for each 8507A must be adjusted to that 
value which gives the desired operating dark current. 

s Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct 
proportion to the change in scanning velocity. 

U Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 

BASING DIAGRAM (Bottom View) 
SME 

Pin 1: Heater 
TARGET 

Pin 2: Grid No.1 iC t G2 

Pin 3: Grid No.4 
G4 G Pin 4: Internal Connection — 

Do Not Use 
Pin 5: Grid No.2 al 
Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater H SHORT 

PIN Flange: Target lc 
Short Index Pin — Internal Connection— DIRECTION OF LIGHT: 

Make No Connection INTO FACE END OF TUBE 

MECII Electronic Components 
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Spurious Signal Test 

Fig.i 

This test is performed using a uniformly diffused 
white test pattern that is separated into two zones as 
shown in Fig.l. The S507A is operated under the condi-
tions specified under Typical Operation and Performance 
Data with the lens adjusted to provide a target current 
of 0.3 microampere. The tubes are adjusted to provide 
maximum picture resolution. Spurious signals are evalu-
ated by size which is represented by equivalent num-
bers of raster lines in a 525 TV line system. Allowable 
spot size for each zone is shown in Table 1. To be 
classified as a spot, a contrast ratio of 1.5:1 must exist 
for white spots and 2:1 for black spots. Smudges, streaks, 
or mottled and grainy background must have a contrast 
ratio of 1.5:1 to constitute a reject item. 

Table 1 
For scanned area of 1/2" x 3/8" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

over 4 0 0 

4 but not 
including 3 0 1 

3 but not 
including 1 2 3 

1 or less a a 

Minimum separation between any 2 spots greater than I rester 
line is limited to 16 raster lines. 

@Spots of this size are allowed unless concentration causes 
a smudged appearance. 

o 

) 
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DIMENSIONAL OUTLINE 

0 
1.125 .835 
1.010 1.035 
DIA. 

6.250 
1.125 

DIMENSIONS IN INCHES 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

+.030 
1.020 

DIA 

BASE 
JEDEC N.E0-11 

92GS-12251 

Note 1: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No.7056 having a thickness 
of 0.094" ± 0.012". 

o 
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RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error 

3 16 

2  FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

fi 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

62GS-122421H 

Dimensions in Inches 

N ote: Cross-hatching indicates wound portion of focusing coil. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER* I/2"x 3/8" 
FACEPLATE TEMPERATURE 30* C APPROX. 

2 

to cc or 
Q. 8 
.6 
o 6 

u 
à 4 

j. 

rc▪ 2 

C.) 
àc 
re 

0.01 

6 
0.005 

4 6 8 io 2 4 6 

TARGET VOLTS 
a too 2 

92C S -12235 

4 

o 

) 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS 

SIGNAL-OUTPUT MICROAMPERES FROM   
SCANNED AREA OF 1/2 II 3/8" .0.02 

DARK CURRENT (MICROAMPERES)0.02 

e o w w 
at (a 
-J • CC 

3000 4000 5000 6000 7000 8000 
WAVELENGTH—ANGSTROMS 
II 1 I I { 

o œta 

tr 

eteég.14.9 

o 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2' 

FACEPLATE TEMPERATURE 30*C APPROX. 

0 50 ioo iso 200 250 300 

TIME AFTER ILLUMINATION IS REMOVED—MILLISECONDS 
52U.1-11NI 

Duilm Electronic Components 
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HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL miCROM/PERES • 0.40 

DARK CURRENT MICROAMPERE • 002 

TEST PATTERN TRANSPARENT SLANT-LINE BURST* 

........... •• eeeeeee •••••••••• eeeeeeeeeeeeeeeeeeeeeeee 

............ IN••••• ........... ••••••••••••••• ..................... •••••••••••••• 
•••••••••••••••• • 

200 400 600 800 1000 1200 

TV UWE NUMBER 

CURVE A• ORION.. 4 VOLTS • 900;   

GRID-No 3 VOLTS 40 

   CURVE B GRID-No 4 VOLTS 500   

GRID•No. 3 VOLTS 300 

........ 

121_11-2193 

*Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 
the 400 line chevrons. 

ULM Electronic Components 
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Vidicon 
MAGNETIC FOCUS 1-1/2" Diameter MAGNETIC DEFLECTION 

For Black-and-White Pickup in Industrial 
Closed-CircuitTVSystemsRequiringLimit-
ing Resolutions of more than 1200 TV Lines 

o 

L 

General: 

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

Direct Interelectrode Capacitance: 4 
Target to all other electrodes  8.0 Pf 

Spectral Response  See Accompanying Curve 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)b   1" 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 7  75" ± 0.25" 
Greatest Diameter 1  59" t0.01" 
Bulb Diameter 1  50" ±0.01" 
Operating Position  Any 
Weight (Approx  1  5.25 oz 
Bulb  T12 
Focusing-Alignment Assembly  Cleveland Electronicsc 

No. 15-VFA-259, or equivalent 
Deflecting Yoked Cleveland Electronicsc 

No. 15-VY-258, or equivalent 
Socket  Alden ° No. 208-SBSDC, or equivalent 
Base. . . .Small-Button Super-Ditetrar 8-Pin (JEDEC No.E8-78) 

Basing Designation for BOTTOM VIEW  8LB 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Do Not Use 
Pin 4-Grid No.4 
Pin 5-Grid No.2 
Pin 6-Grid No.3 
Pin 7-Cathode 
Pin 8-Heater 
Flange-Target 

Short Index Pin-Do Not Use 

TARGET 
64 62 

SHORT 
MN 
IC 

83 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Max:mum Values: 

For scanned area of o.6" x o.8" 

Grid-No.4 Voltage   1500 max. volts 
Grid-No.3 Voltage   1500 max. volts 
Grid-No.2 Voltage 550 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. A 
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8521 
Grid-No.1 Voltage: 

Negative-bias value  300 max. volts 
I Positive-bias value  0 max. volts ( ----, 

Peak Heater-Cathode Voltage: 
Heater negative with respect tocathode . 125 max. volts 
Heater positive with respect tocathode . 10 max. volts 

Target Voltage   100 max. volts 
Dark Current   0.25 max. ma 
Peak Target Currents   0.60 max. pa 
Faceplate: 

Illumination   1000 max. fc ( 
Temperature  71 max. °C 

Typical Operation: 

For scanned area of o.6° x 0.8 0 and 
faceplate temperature eel° to34 ° C 

Grid-No.4 (Decelerator) Voltageg   1400 volts 
Grid-No.3 (Beam-Focus Electrodeh)  800 to 1000 volts : 
Grid-No.2 (Accelerator) Voltage  300 volts 
Grid-No.1 Voltage for 

picture cutoff.)  -45 to -100 volts 
Average "Gamma" of Transfer Characteristic 

for signal-output current between 
0.02 µa and 0.6 pa   0.65 

Minimum Peak-to-Peak Blanking Voltage: 
When applied to grid No  1   75 volts 
When applied to cathode  20 volts 

Lag —PerCent of Initial Value of Signal-
Output Current 1/20 Second after 
Illumination is Removed:' 
Maximum value  45 % 
Typical value  30 % 

Limiting Resolution: 
At center of picture— 

Typical value  1500 TV lines 
Minimum value  1200 TV lines 

At corners of picture— 
Typical value  900 TV lines ( ) 

Amplitude Response to a 400 TV 
Line Square-Wave Test Pattern 
at Center of Picture: 
Minimum value  60 % 

Field Strength at Center of 
Focusing Coil (Approx  )   46 gauss 

Field Strength of Adjustable 
Alignment Conn  Oto 4 gauss 

Peak Deflecting-Coil Current for 
Specified Deflecting Yoke: 

Horizontal   240 ma 
Vertical   50 ma 

Nazingn—Sensitivsty Operation-
o.1 Footcandle on Faceplate I 

Faceplate Illumination 
(Highlight)   0.1 tc 

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



8521 
Target Voltagen ,P  30 to 60 volts 
Dark Current 0.1 fal 
Signal-Output Current:r 

Typical  0.2 pa 
Average-Sensitivity Operation-

1.o FootcandleonFaceViate 
Faceplate Illumination 

(Highlight)   1.0 fc 
— Target Voltagen ,P  17 to 35 volts 
( Dark Current'  0.02 ma 
' - Signal-Output Current:r 

Typical  0.20 WA 
Minimum.   0.15 Pa 

ugh-Light Level OVerat sOlt — 
iv Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)  10 fc 

Target Voltagen ,P  10 to 20 volts 
Dark Current'  0.005 Ma 
Signal-Output Current:r 

Typical  0.3 Mit 

à This capacitance, which effectively is the output Impedance of the 8521. 
Is increased when the tube is mounted in the deflecting-yoke and focus-
Ing7alignment assembly. The resistive component of the output impedance 
is in the order of i00 megohms. 

Proper orientationofcluality rectangle is obtained when the horizontal 
scan is essentially parallel to the plane passing through the axis and 
short index pin. The masking is for orientationonlyanddoes not define 
the proper scanned area of photoconductive layer. Final orientation 
should be such that the image also fits inside of any internal mask of 
the mesh assembly. 

C Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d For minimum geometric distortion, thedeflecting yoke should be located 
in its proper axial position 3Z4-inch from the face of the tube. 

e Alden Products Co., 9140 North Main Street, Brockton 64, Mass. 

Video amplifiers must be designed properly to handle target currents of 
this magnitude to avoid amplifier overload or picture distortion. 

0 Grid-No.; voltage must always be greater than grid-No.3 voltage. For 
Minimum 'porthole. effect, grid-No.; voltage should be adjusted to 
approximately 1.6 times the grid-No.3 voltage value, and the focusing-
alignment assemblyanddeflecting yoke positioned as shown in accompany-
ing diagram. 

Beam focus is obtained by the combined effect of grid-No.3 voltage, 
which should be adjustable over indicated range, and a focusing coil 
having an average field strength of 46 gauss. 

J with no blanking voltage on grid No.1. 

For initial signal-output current of 0.2/ha and a darkcurrent of 0.02/La. 

- e The alignment coil should be located on the tube so that its center is 
at a distance of 6 inches from the face of the tube, and be positioned 
sothat its axis is coincident with the axis of the tube, the deflecting 
yoke, and the focusing coil. 

n Indicated range for each type of service serves only to Illustrate the 
operating target-voltage range normally encountered. 

P he target voltage for each 8521 must be adjusted to that value which 
gives the desired operating dark current. 

e The deflecting circuits must provide extremely linear scanning for good 
black-level reproduction. Dark-current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black-
level error in direct proportion to the change in scanning velocity. 

r Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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J. 
D1A. 3.05 

1.00 > MASKED PORTION 

I OF FACE 

.59 

(NOTE I) 

j0851.010 
.  e  

7.75 
3.25 

.15 
(NOTE 2) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

150 ± .01 
DIA. 

BASE 
JEDEC No. E8 —78 

92CS-12423 

DIMENSIONS IN INCHES 
Note I: Straight sides of masked port ions are parallel to 
the plane passing through tube axis and short Index pin. 
Note 2: Within thisarea theminimum bulbdiameter dimension 
does not apply. 

Note 3: Faceplate thickness. is 0.135" ± 0.005". 

P"--` 

' 

RADIO CORPORATION OF AMERICA 
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COMPONENT LOCATIONS 

, 

FOCUSING COIL 

t\\\\\\\\N\NN\\\N\s1 

y 

ALIGNMENT COIL 

END OF ELECTRON GUN 

\\\\\ \\\\\\\-1 
Pe/ / 

-4 4 
A EMI 

HORIZONTAL AND VERTICAL 
DEFLECTING COILS 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

1111011-18412 

SCANNED AREA OF PHOTOCONDUCT VE LAYER .o.e. X 0.8" 
FACEPLATE TEMPERATURE=30° C APPROX. 

2 

/ 

4 6 8 10 2 4 6 8 2 4 
100 

TARGET VOLTS 

92CS -12409 

RADIO CORPORATION OF AMERICA 
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8521 

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF SIGNAL -OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1/2.'313/8' = 0.02 

DARK CURRENT (MICROAMPERES)=0.02 
FM!IIIM ..: 
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-TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.2 

SCANNED AREA OF PHOTOCONDUCT VE LAYER.0.6" X 0.8"   iIiuiuiii   
FACEPLATE TEMPERATURE.30° C APPROX. 
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UNCOMPENSATED HORIZONTAL RESPONSE 
TO A SQUARE-WAVE TEST PATTERN 
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8541, 8541A  
Vidicons 

• High Resolution — 1100 TV Lines (Typical at 900 Volts) 
• High Amplitude Response — 60% (Typical at 900 Volts) 
• Separate Mesh Connection 

• High Signal Output — 200 Nanoamperes 1 Footcandle on 
Tube Face and Target Voltage of 30 Volts (Typical) 

• Low Lag — 20% of Initial Signal Output After 50 Milliseconds 

• 0.6 Watt "Dark Heater" 

General Data 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3± 10% V 

Current at 6.3 volts   0.1 A 

Direct I nterelectrode Capacitance:. 

Target to all other electrodes   4.6 pF 

Spectral Response   See Figure 5 

Photoconductive Layer: 

Maximum useful diagonal of rectangular 
image   0.63 in (16 mm) 

Orientation of quality rectangle — Proper orientation is obtained 
when the horizontal scan is essentially parallel to the straight 
sides of the masked portions of the faceplate. The straight sides 
are parallel to the plane passing through the tube axis and short 
index pin. The masking is for orientation only and does not de-
fine the proper scanned area of the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Dimensions   See Dimensional Outline 

Bulb   T8 

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

Socket   Cinchb 8VT (133-98-11-015). 
or equivalent 

Deflecting Yoke-Focusing Coil- Cleveland Electronicsc.cl 
• Alignment Coil Assembly   No.VYFA-355-2, or equivalent 

Operating Position   Any 

Weight (Approx.)   2 oz (56.6 g) 

113CEM Electronic Components 
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8541, 8541A 

Maximum Ratings, Absolute-Maximum Valuese 

For scanned area of 1/2" x 3/8" 112.8 x 9.6 mm2/ 

Grid-No.4 Voltagef   1000 V 

Grid-No.3 Voltage   1000 V 

Grid-No.2 Voltage   750 V 

Grid-No.2 Dissipation   1 W 
Grid-No.1 Voltage: 

Negative bias value   300 V 

Positive bias value   0 V 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode   125 V 

Heater positive with respect to cathode   10 V 

Target Voltage   100 V 

Dark Current   250 nA 

Peak Target Current!,   750 nA 

Faceplate: 

50,000 lx 
Illuminationh   

5000 fc 

Temperature   71 0C 

Typical Operation and Performance Data 
For scanned area of 1/2" x 3/8" (12.8 x 9.6 mm2) 

Faceplate temperature of 300 to 350 C and Standard TV 

Scanning Rate in VYFA-355-2 Coil Assembly 

Low High 
Voltage Voltage 
Mode Mode 

Grid-No ,4 (Decelerator) 
Voltage T   500 900 V 

Grid-No.3 (Beam-Focus 
Electrode) Voltage f  300 540 V 

Grid-No.2 (Accelerator) 
Voltage   300 300 V 

Field Strength at Center 
of Focusing CoilP   40±4 58±4 G 

Peak Deflecting-Coil 
Current: 

Horizontal   350 480 mA 

Vertical   20 28 mA 

Electronic 
Components 
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8541, 8541A 

Low High 
Voltage Voltage 
Mode Mode 

Field Strength of Adjustable 
Alignment CoilO   0 to 4 0 to 4 G 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.1   75 75 ‘r 
When applied to cathode   20 20 v 

Grid-No.1 Voltage for 
Picture Cutoff': 

8541A   —65 to —65 to ‘i 
—too —100 

8541   —40 to —40 to ‘, 
—too —too 

Average "Gamma" of 
Transfer Characteristic 
for Signal-Output Current 
Between 20 nA and 
200 nA   Q65 0.65 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination is 
Removedm: 

Typical   ao 20 

Maximum; 

8541A   25 25 
8541   30 30 

Limiting Resolution: 

At center of picture (Typ.)   1000 1100 TV lines 

At center of picture (Min.)   950 — TV lines 

At corner of picture (Typ.)  600 700 TV lines 

Amplitude Response to a 
400 TV Line Square-Wave 
Test Pattern at Center of 
Picture": 

Typical   50 60 

Minimum: 

8541A  45 

8541   35 

IMCBA Electronic Components 
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8541, 8541A 
Sensitivity: 
See "Light Transfer Characteristics" (Figure 7) 

Performance Tests: 

Test conditions   

Limit values: 
{1.0 fc on Faceplate 20 nA Dark Current 

Min. Max. 

Target voltage: 

8541A  20 40 V 

8541   10 70 V 

Signal current: 

8541A  150 — nA 

8541   120 — nA 

a This capacitance, which effectively is the output impedance of 
the tube, is increased when the tube is mounted in the deflect-

ing-yoke and focusing-coil assembly. The resistive component of 

the output impedance is in the order of 100 megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, IL 60007. 

C Made by Cleveland Electronics Inc., 14500 Darley Rd., Cleveland, 

OH 44110. 

d These components are chosen to provide tube operation with 

minimum beam-landing error when mounted in the recommended 
position along the tube axis as shown in Figure 2. 

e A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

Grid-No.4 voltage must always be greater than grid-No.3 voltage. 

The maximum voltage difference between these electrodes, how-

ever, should not exceed 600 volts. The recommended ratio of 
grid-No.3 to grid-No.4 voltage is 6/10 to 5/10; best geometry 
being provided when the ratio is 6/10, and most uniform signal 

output when the ratio is 5/10. The operator should select the 
ratio within this range which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target cur-
rents of this magnitude to avoid amplifier overload or picture 

distortion. 

h For conditions where "white light" is uniformly diffused over 

entire tube face. 

With no blanking voltage on grid No.l. 

(-) 

o 

o 

o 

oucE Electronic 
Components 

DATA 2 



8541, 8541A 

o 

o 

o 

o 

o 

m For initial signal-output current of 300 nanoamperes and a dark 

current of 20 nanoamperes. 

n Amplitude response is the signal amplitude from a given TV line 

number (fine picture detail) expressed as a per cent of the signal 

amplitude from a very-low-frequency (large-areal picture element. 

In practice, the large-detail reference is usually 15 TV lines with 

signal amplitude set equal to 100 per cent. The TV line numbers 

are determined by the number of equal-width black and white 

lines that will fit into the physical height of the image focused 

on the camera-tube faceplate. 

P The polarity of the focusing coil should be such that a north-

seeking pole is attracted to the image end of the focusing coil, 

with the indicator located outside of and at the image end of the 

focusing coil. 

• The alignment coil should be located on the tube so that its cen-

ter is at a distance of 3-11/16 inches from the face of the tube, 
and be positioned so that its axis is coincident with the axis of 

the tube, the deflecting yoke, and the focusing coil. 

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

which gives the desired operating dark current. 

I Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-
portional to the scanning velocity. Any change in scanning velo-

city produces a black-level error in direct proportion to the 
change in scanning velocity. 

U Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

Spurious Signal 

This test is performed using a uniformly diffused white test 

pattern that is separated into two zones as shown in Figure 1. 

The tubes are operated under the conditions specified under 

Typical Operation and Performance Data and the lens ad-

justed to provide a target current of 300 nanoamperes. The 
tubes are adjusted to provide maximum picture resolution. 

Spurious signals are evaluated by size which is represented 

by equivalent numbers of raster lines in a 525 TV line system. 

MCEL1 Electronic Components 
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8541, 8541A 
Figure 1 — Spurious Signal Test Pattern 

4 
92LS-1064 

Allowable spot size for each zone is shown in Table I for 
the 8541A and Table II for the 8541. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist for white spots and 
2:1 for black spots. Smudges, streaks, or mottled and grainy 
background must have a contrast ratio of 1.5:1 to consti-
tute a reject item. Minimum separation between any 2 spots 
greater than 1 raster line is limited to 16 raster lines. 

Table I — 8541A 
For scanned area of 1/2" x 3/8" (12.8 mm x 9.6 mm) 

Blemish Size 
(Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 4 0 0 

over 3 0 1 

over 1 2 4 

1 or less • • 

Table II — 8541 
For scanned area of 1/2" x 3/8" (12.8 mm x 9.6 mm) 

Blemish Size 
(Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 6 0 0 

over 4 0 2 

over 1 3 6 

1 or less • • 

• Spots of this size are allowed unless concentration causes a 
smudged appaaranrp 

mcom Electronic Components 
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8541, 8541A 

Operating Considerations 

The target connection is made by a suitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. 

The temperature of the faceplate should not exceed 71 0 C 

(1600 F), either during operation or storage of these tubes. 

Operation with a faceplate temperature in the range from 

about 250 to 350 C (770 to 950 Fl is recommended. 

Figure 2 — Recommended Location and Length of Deflecting. 

Focusing, and Alignment Components to Obtain 

Minimum Beam-Landing Error 

3.0811 
(93.8) 

1.125 
moo 

2 
150.81 

eee»!;»:•7,•:•:•:•:%, 

FOCUSING COIL 
(NOTE) 

ALIGNMENT COIL 

nr---Lia nj 

Wgg38,3,33MM...._ HORIZONTAL AND 
VERTICAL DEFLECTING 
COILS IMeikeikeiketetieee weee keeem. 

2.5 
153.51 IMO 

PCS-12342112 

Note: Cross-hatching indicates wound portion of focusing coil. 

Provisions should also be made in the camera installation to 

hold the faceplate temperature at a steady value within the 

recommended range. Dark current increases with increasing 

temperature. It is highly desirable to operate the tube at a 

steady temperature to maintain dark current at a preselected 

value. This mode of operation insures both optimum and 

stable day-to-day performance. If such provisions cannot be 

made, changes in target voltage may be required from time 

to time to maintain the desired picture quality. 
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As target voltage is increaseouaric CUrterft 
The range of target voltage for various dark current levels of 

different tubes is shown in Figure 3. It should be noted that 

the range of target voltage to produce a given dark current, 
and therefore a given sensitivity is very narrow for these 

tubes. Individual tubes will therefore have substantially iden-
tical performance characteristics when operated with an 

identical value of dark current. For proper adjustment of 

the target voltage on each tube see Set-Up Procedure. 

Persistence or lag of the photoconductive layer is given in 

Figure 4 for two values of dark current. Each curve shows 
the decay in signal-output current from an initial value of 

300 nanoamperes after the illumination is cut off. 

The spectral response of the 8541 and 8541A is shown in 

Figure 5. 

As shown in Figure 6, a substantial increase in both limit-

ing resolution and amplitude response of the tubes may be 

obtained by increasing the operating voltages of grid No.4 

and grid No.3. The focusing-coil field strength must be in-
creased and more deflecting power is required at higher 

electrode voltages as indicated under Typical Operation and 

Performance Data. Very little additional beam-landing error 

is introduced at the higher voltages provided the recommend-
ed operating voltages are used and the associated compo-

nents are positioned as shown in Figure 2. 

The power dissipation at grid No.2 should not exceed one 
watt, a condition normally met when the tube is operated 

at the specified maximum grid-No.2 rating and when the 
specified peak target current rating is not exceeded. How-
ever, if the tubes are operated continuously with grid-No.1 

voltage near or approaching zero bias, grid-No.2 voltage 

should not exceed 350 volts dc maximum. 

Signal-Output and Light Transfer Characteristics 
Typical signal output as a function of uniform 28540 K 

tungsten illumination on the photoconductive layer for 

different values of dark current is shown in Figure 7. 
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8541, 8541A 
The average "gamma", or slope, of the light transfer char-

acteristic curves shown in Figure 7 is approximately 0.65. 

This value is relatively constant over an adjustment range of 

4 to 1 in target voltage, or 50 to 1 in dark current, for a 

signal-output current range between 10 and 300 nanoampere. 

Uniformity of the photoconductive layer of the tubes is 

excellent. When operated with the recommended focus and 

deflection components, signal output over the entire picture 

area is also very uniform. When other components are em-

ployed, beam-landing errors at the target may contribute to 

poor signal uniformity or "shading" characteristics in the 

generated picture. In such instances, compensation for the 

beam-landing errors to achieve uniform sensitivity can be ob-
tained by supplying a modulating voltage of a suitable wave-

form to the cathode of the 8541 and 8541A. The desired 

waveform is parabolic in shape and of such a polarity that 

the cathode voltage is lowered as the beam approaches the 

edges of the scanned area. 

Proper-size scanning of the photoconductive target area 
should always be used. Both overscanning and underscanning 

impair performance. 

Figure 3 — Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • as« X 0.375' 
02 8mm X 9.6mm 

FACEPLATE TEMPERATURE • 30•C APPROX. 
2 

2 4 6 8 I, 2 4 6 100 2 4 
TARGET VOLTS 92n-12235M 
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8541, 8541A 
Failure of scanning even for a few seconds may permanently 

damage the photoconductive layer. The damaged area shows 

up as a spot or line in the picture during subsequent opera-

tion. To avoid damage during scanning failure, it is necessary 

to prevent the scanning beam from reaching the layer. 

The scanning beam can conveniently be prevented from 

reaching the layer by increasing the grid-No.1 voltage to 

cutoff, biasing the target negatively, or removing grid-No.4, 
grid-No.3, and grid-No.2 electrode voltages. 

Dimensional Outline  

1.125±.010 
(28.58 ± 25) .835± 035 

DIA (21.21 ± 89) 

MASKED PORTION 
OF FACE 
(NOTE I) 

.060 
(I 27) FACEPLATE/ 

(NOTE / METAL 
TARGET 
FLANGE 

175 
(4.45) 

6.250 
±. 25 
(158.7 
3 )8) 

*.030 
1.020 

(25 91 

DIA. 

Dimensions are in inches unless 
otherwise stated. Dimensions 
in parentheses are in mi)li-
meters and are derived from 
the basic inch dimensions (1 
inch = 25.4 mm). 

BASE 
JEDEC NoE6-I I 

92CS-'225R2 

Note 1: Straight sides of masked portions are parallel to the plane 
passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No.7056 having a thickness of 

0.094 ± 0.012 in (2.4 0.3). 

o 

0 
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8541, 8541A 
Basing Diagram — Bottom View 

IC TARGET G2 Pin 1: Heater 

Pin 2: Grid No.1 

G4 G3 Pin 3: Grid No.4 
Pin 4: Internal Connection — Do Not 

Use 
Pin 5: Grid No.2 

Pin 6: Grid No.3 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin • Internal Connection 
— Make No Connection 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE au, 

Figure 4 — Typical Persistence Characteristics IINITIAL HIGHLIGHT SIGNAL—OUTPUT • 300 NANOAMPE R ES 
DARK CURRENT • 20 NANOAMPERES 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 0.5- X 0.375" 

m 112.8 m X 98 mn0 
FACEPLATE TEMPERATURE • 300 C APPROX. 90 

80 

70 

eo 

so 

40 

30 

20 

10 

50 100 150 200 250 300 o 
921M- 211012 

TIME AFTER ILLUMINATION IS REMOVED MILLISECONDS 
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8541, 8541A 

FOR EQUAL VALUES OF SIGNAL-OUTPUT CURRENT Ai MCWAVE-
LENGTHS 

SCANNED AREA OF 05" X 0 375 (12.1 mat X 90 a») 

_ .4. • •••••• t  

causcaitnthe .41 
•••:* • nj,/1 cs:  

Lei'ghIMEIZZ 
Mel *:"11 
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8541, 8541A 

Figure 6 — Horizontal Square-Wave Response 

PEAK (HIGHLIGHT/ SIGNAL NANOAMPERES .400 

DARK CURRENT NANOAMPERES - 20 

TEST PATTERN. TRANSPARENT SLANT-LINE BURST* 

l' -ro   

:::!•••:r ::::::: : 
60   niellia  =I MC= 

,,    =rtfientUTEMEM:45: 

`..', à "   ..„.......wej 

5 5 50M••••••••:: 
e   •••=nre : 

  =rani 

'9 e 40  
< e 
t! L% 

%. 
g' l' 

1!.',-i' 
IV b 

lo 

ti:1111 

200 400 600 8.0 10 0 1200 

TV LINE NUMBER 

92U1- 2195R1 

'Amplitude response measured using the RCA-P200 slant-line burst 

pattern with horizontal center response balanced on the 400 line 

chevrons. 
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8541, 8541A 

Figure 7 — Light Transfer Characteristics 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAVER 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER . 0.5- X 0.375" 1128 nun X 9.6 mm) 
FACEPLATE TEMPERATURE 30.0 APPROX. 
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8567 

Vidicon 
LOW-POWER (O. 6-WATT)"DARK HEATER" I" DIAMETER PRECISION BULB' 
ELECTROSTAT IC FOCUS RUGGED I ZED MAGNETIC DEFLECTION 

For Compact, Lightweight, Transistorized TV Cameras in 
Industrial and Other Closed-Circuit TV Systems Where 
Severe Environmental Conditions May be Encountered 

General: 

Heater, for Uni potential Cathode: 
Vol tage (AC or DC)   6.3 ± 10% volts 
Current at 6.3 vol ta   0.095 amp 

Di rect nterel ectrode Capacitance: b 
Target to all other el ect rodes  5.0 Pf 

Spectral Response  See Typical Spectral-Sensittvity 
Characteristic, shown under Type 8134 

Photoconduct ive Layer: 
Maximum useful diagonal of rectangular image 
(4 x 3 aspect ratio)° 0  62" 

Focusing Method  Electrostatic 
Deflection Method  Magnet ic 
Overal 1 Length 6  25" ± 0.10" 
Greatest Diameter 1  125" ± 0.010" 
Operating Posit ion   Any 
Weight (Approx. )   2.8 oz 
Bulb   T8 
Bulb Diameter 1  025" t 0.003" 
Deflecting-Al ignrnent Assernbl y  Cl evel and El ectronicsd 

No.VYA-300, or equivalent 
Socket   Ci nc he No.133-98-11-016, or equivalent 
Base   Smal 1-Button Di tetrar 8-Pi n (JEDEC No.E8-11) 

Basi ng Designation for BOTTOM VIEW   8LN 
TARGET Pin 1 - Heater 

Pin 2-Grid No.1 
Pin 3 -Grid No.4 
Pin 4-Grid No.3 

& No.6 
Pin 5-Grid No.2 
Pin 6 -Grid No.5 
Pin 7 - Cathode 
Pi n 8 - Heater 
Flange- Target 
Short Pin-Do Not Use 

G3 

G6 

(34 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Ga 

135 

Maximum Ratings, Absolute-Maximus Values: 

For scanned area of 1/ e X 318" 

Gri d-No.6 & Grid No.3 Vol tagef   1000 vol ts 
Gri d-No. 5 Vol tagef   1000 vol ts 
Gri d-No.4 Vol tage  300 vol ts 
Grid-No.2 Vol tage  750 vol ts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8567 

Grid-No.1 Voltage: 
Negative-bias value  300 volts 
Positive-bias value  0 volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. . 125 volts 
Heater positive with respect to cathode. • 10 volts 

Target Voltage   100 volts 
Dark Current   0.2 Ma 
Peak Target Current'   0.6 »a 
Faceplate: 

Illumination   1000 fc 
Temperature  71 oc 

Typical Operation and Performance Data: 

For scanned area of 1/2" x 3/8" and facePlate temkera— 
tare of 300 to 35° C and standard TVscannsng rats 

Inter-
Low- mediate- High 

Voltige Voltage Voltage 

Grid-No.6 (Decelerator) 
6 Grid-No.3 Voltage . . 300 500 750 volts 

Grid-No.5 Voltage. . . . 180 300 450 volts 
Grid-No.4 (Beam-Focus 20 to 50 to 90 to 
Electrode) Voltage. . . 60 100 150 volts 

Grid-No.2 (Accelerator) 
Voltage   300 300 300 volts 

Grid-No.1 Voltage for -45 to -45 to -45 to 
picture cutoffh . . . -100 -100 -100 volts 

Typical Electrode 
Currents: 
Grid No.6 & 3 1.7 2.5 3 pa 
Grid No.5   0.05 0.20 0.30 Pa 
Grid No.4 0  0015 0.006 0.008 pa 
Grid No.2   375 450 500 µa 

Lag.' 
Maximum value  20 20 20 % 
Typical value  15 15 15 % 

Average "Gamma"ofTransfer 
Characteristic for 
signal-output current 
between 0.02d0.2 pa. . 0.65 - - 

Minimum Peak-to-Peak 
Blanking Voltage: 
Applied togrid-N0.1. . 75 - - vol ts 
Appl ied to cathode. . . 20 - - volts 

Limiting Resolution at 
pi cture center  600 700 750 TV l ines 

Ampl i tude Response to a 
400 TV Li ne Square Wave 
Test Pattern at picture 
center  20 25 30 % 

Field Strength of 
Adjustable Alignment 
Coil k   0 to 1 0 to 1 0 to 1 gauss 

(' 
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Average-Sensitivity Operation 

Under typical operating conditions specified 
for either low- or high-voltage operation 

Faceplate Illumination (Highl ight)   1 fc 
Target Voltage',"   20 to 40 volts 
Dark Current P  0.02 µa 
Signal—Output Current"   0.2 

Nigh-Sensitivity Operation 

Under typical operating conditions specified 
for either low- or high-voltage operation' 

Faceplate Illumination (Highlight)   0.1 fc 
Target Voltage' ,"  30 to 60 volts 
Dark Current P  0.10 Ma 
Signal—Output Current"   0.10 µa 

a The precision outer-diameter bulb remits the use of low-power, close-
fitting deflecting yokes of small size and low impedance. 

This capacitance, which effectively is the output impedance of the 8567 
is increased when the tube is mounted in the deflecting-yoke assembly. 
The resi stive component of the output impedance is in order of 100 megolvis. 

C Proper orientation of quality rectangle is obtained when the horizontal 
scan is essent ially parallel to the straight sides of the masked portions 
of the faceplate. The straight sides are parallel to the plane passing 
through the tube axis and short pin. 

d Cleveland Electronics Incorporated, 1974 East 61st Street, Cleveland 
Ohio. This component is not designed to withstand severe environmental 
conditions. It is recommended that custom components be used in such 
service. 

• Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
ill inois. 

t The maximum voltage difference between. grids No.6 A 3 and No.5 should 
not exceed 500 volts. 

• Video amplifiers must beodesignsa foropszluier to 4a4m1 
overload d7. tS 

4 o picture distortion. 
vfit tnhin: 7gen 'kt: evtjt:P:àon grid 
Defined as the per cent of initial value of signal-output current 1/20 
second after illumination is removed. Values shown are for initial 
signal-output current of 0.2 microampere and a dark current of 0.02 
microampere. 

The alignment coil should be located on the tube so that its center is 
at a distance of 4-15/16 inches from the face of the tube, and be 
positioned so that its axis iscoincident with the axis of the tube and 
the deflecting yoke. 

▪ Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

" The target voltage for each 8567 must be adjusted to that value which 
gives the desired operating dark current. 

/1 The deflecting circuits must provide extremely linear scanning for good 
black-level reproduction. Dark current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black-
level error in direct proportion to the change in scanning velocity. 

11 Defined as the component of the highl ight target current after the 
dark-current component has been subtracted. 

r Operation at this higher sensitivity level will result in a decrease 
in the resolution capability of the 8567. 

/-
ENVIRONMENTAL TESTS 

The 8567 Is designed to wi thstand the fol lowing operational 
and non-operational environmental tests. 
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OPERATIONAL TESTS 
Rejection Criteria 

Tubes are operated as specified under Typical Operation, 

Low-Voltage OPeratton. Throughout these tests, the amplitude 
of any generated spurious signals must not exceed 80 per cent 

of the maximum white-signal value and the tube must provide a 
resolution of at least 200 TV lines. 

Sinusoidal Vibration 

These tests are performed on apparatus which applies 
variable-sinusoidal frequency vibration to the tube. The tube 
is vibrated in each of three orthogonal axes, one axis being 
parallel to the major axis of the tube, according to the sched-

ule specified below. A vibration cycle has a duration of 4.5 

minutes per axis in which time the frequency is varied from 
20 to 1000 and back to 20 cycles per second. One vibration 

cycle is performed for each axis and the total test period is 
13.5 minutes. 

Double 
Ampli- 
tude 
inches 

Peak 
Acceleration 

g's 

Sweep 
Frequencies 

cps 

Sweep Cycle 
Duration per 

Axis 
minutes 

0.250 - 20 to40 , 

- 20 40 to 400 
Decreased 

- linearly froml 400 to 1000 
20 to 3 

Increased 4.5 

- linearly from / 1000 to 400 
3 to20 

- 20 400 to 40 
0.250 - 40 to 20 . 

Random Vibration 

The 8567 is also subjected to random vibration having a 

spectral density of 0.1 92/cps in a bandwidth of 20 to 1000 

cycles per second 110 g's rms value) for a period of 3 
minutes in each of the three orthogonal axes specified above. 
The total test period for each tube is 9 minutes. 

NON-OPERATIONAL TESTS 
Rejection Criteria 

After completion of these tests, tubes will meet the per-
formance characteristics specified under Typical OPeration. 

Shock 

These tests are performed on apparatus which provides 
half-wave sinusoidal shock pulses. The 8567 is subjected to 
three impact shocks in each direction of the three orthogonal 
axes specified above. The peak acceleration of the impact 
shock is 30 g's and the time duration is If milliseconds. Each 
tube is subjected to a total of Id impact shock,.  

DATA 2 RADIO CORPORATION OF AMERICA 
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, 
\ 

Sinusoidal Vibration 

These tests are performed on apparatus which applies 
variable sinusoidal frequency vibration tothe tube. The tube 

is vibrated in each of the three orthogonal axes previously 
specified. Avibration cycle has a duration of 30 minutes per 
axis In which time the frequency is varied from 5 to 2000 and 

back to 5 cycles persecond. One vibration cycle is performed 

for each axis and the total test period is 90 minutes. 

Double 
Amplitude 

Peak 
Accelera- 

tion 

Sweep 
Frequencies 

Sweep Cycle 
Duration per 

Axis 

inches 0' 4 cps minutes 

0.250 — 5 to 20 
— 5 20 to 2000 30 
— 5 2000 to 20 

1 

0.250 — 20 to 5 

Random Vibration 

The 8567 is also subjected to random vibration having a 

spectral density of 0.05 g2/cps in a bandwidth of 20 to 2000 
Cycles per second I 10 gls res value) for a period of 10 
minutes in each of the three orthogonal axes specified above. 

The total test period for each tube is 30 minutes. 

Acoustical Noise 

The 8567 is subjected to an overall external noise of 

140 db for a period of 5 minutes. 

Static Acceleration 

The 8567 is subjected to a static acceleration of 20 es 
in each of the three orthogonal axes specified above for a 

period of 5 minutes. The total test period for each tube 1315 

minutes. 

DIMENSIONAL OUTLINE, 
RECOMMENDED LOCATION OF DEFLEC-
TING YOKE AND ALIGNMENT COIL, 

DARK-CURRENT RANGE, 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS, 
TYPICAL SPECTRAL-SENSITIVITY CHARACTERISTIC, 

TYPICAL PERSISTENCE CHARACTERISTICS, 
and 

TYPICAL HORIZONTAL-DEFLECTION-CURRENT-CHARACTERISTIC 

shown under Type 8134 also apply to the 8567 
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UNCOMPENSATED 
HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES = 0.3 
DARK CURRENT (MICROAMPERES)=0.02 
TEST PATTERN: TRANSPARENT SQUARE• 

WAVE RESOLUTION WEDGE. 

BO   

BO UUUUU OUOMOOOM:::: 

mum UUUUUUUUUUUUU asemanea:m:Inspenammaammairti: 
umwmanillIMMUIBBNIIMI 

 WW2  

UUUUUUUUUU HIBROBOOOMOB 

11::::BUOUBMIONIROUMOOMOO 

BOOM  UUUUUU BOOM 

UUUUUUU BOOMOOOMMOIROO 

100 
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UUUUU BOOM 

Oi  
MO   
BOAMOBUOMO 
OMU\OROMO u.  
::le:::11.111::::::::::::::::  BOOM  
1011•1110,1 
IMBUE%  
 I U  

CURVE A: GRID-No.6 a 3 VOLTS•750. 
GRID-No.5 VOLTS= 450 

CURVE 13: GRID- No.6133 VOLTS.500, 
GRID-No.5 VOLTS .300 

CURVE C: GRID -No.6/33 VOLTS .300, 
GRID-No.5 VOLTS •I80 

111:0.d.  
 Mk line Ma  
 L,  

 IMOMI  
11•1111.11110EMIL  

OBW•.1 OOMOIIIMMOO•OWOUBISIONI 
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inimmammummems. amm um» 
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Photomultiplier Tube' 

o 

0 

o 

S-4 RESPONSE 

VERY SMALL, RUGGEDIZED, SIDE-ON, 9-STAGE TYPE 

TESTED FOR SHOCK, V1BRATION,CONSTANT ACCELERATION, 
AND TEMPERATURE CYCLING 

For Ultra-Compact Systems in Loa-Light Detection and 
Measurement Applications 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode Cesium-Antimony 
Minimum projected lengthb  0.375 in 
Minimum projected widthb 0  06 in 
Minimum projected areab  0.023 sq. in 

Secondary-Emitting Surface  Cesium-Antimony 
Window  Lime Glass, (Cornin d No.0080), or equivalent 
Direct Interelectrode Capacitances Approx.) 

Anode-to-dynoae No.9   2.5 pF 
Anode to all other electrodes  3.0 pF 

1  37 in Maximum Overall Length 
Excluding semiflexible leads 

Length   0.43 ± 0.03 in 
Bulb top to useful center cathode area 

Maximum Diameter 0  53 in 
Operating Position     Any 
Weight (Approx.)  0  17 oz 
Bulb   T-4 
Magnetic Shield  See footnote (d) 
Base   See Dimensional Outlin and Base Drawing 
Basing Designation for BOTTOM VIEW   I2FZ 

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

DY2 

DIRECTION OF 
INCIDENT RADIATION 

±20 1 ±20 

DY9 

3 
DY4 DY5 

Dye 

DY7 

DYE, 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 
DC Supply Voltage 

Between anode and cathode'  1250 V 
Between anode and dynode No  9  250 V 
Between consecutive dynodes  250 V 
Between dynode No.1 and cathode  250 V 

finli,%) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Average Anode Current f   20 MA 
Ambient Temperature  75 oc 
Lead Temperature   250 °C 

1/16" i 1/32" from protective shell for 10 sec. max  

CHARACTERISTICS RANGE VALUES 
Under conditions with dc supply voltage (El across a voltage divider pm-

viding 1/10 of E between cathodeanddynode No. I; 1/10 of E for each suc-

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

With E = 1000 volts (except as noted) 

Min Typ Na. 
Sensitivity 

Radiant, at 4000 angstroms 7.3x104 A/W 
Cathode Radiant, at 
4000 angstroms  0.034 A/W 
Luminous, at 0 cisg. . .   20 75 300 A/lm 
Cathode Luminoush. . . . 2x10-5 3.5x10 -5 A/lm 
Cathode Quantum Effi-
ciency at 3800 Ang-
stroms (Approx  )   10.5 - % 

Current Amplification. 2.15103 - 

1 Equivalent Anode-Dark-
5510-10k . lm Current Input)   510-10k 

1510-13m 5.1510 -13 W 
Anode-Pulse Rise Time' . - 1.4510 -3 - s 
Electron Transit TimeP . - 6510 -3 - s 

With E = 750 volts (except as noted) 

Mtn TYP Max 
Sensitivity 

Radiant, at 4000 angstroms  15104 A/W 
Cathode Radiant, at 
4000 angstroms  0.034 A/W 

Luminous, at 0 c/sg. . .   - 10 A/lm 
Cathode Luminous'. . . . 2510-5 3.5510-5 A/lm 
Cathode Quantum Efficiency 
at 3800 Angstroms (Approx.) - 10.5 

Current Amplification. . . . - 35105 - 
Equivalent Anode-Dark- 1510-le 5510-10k, lm 

Current Inputi   
{ : 1510-13m 5.1510-13 W 

Anode-Pulse Rise Time" . . . - 1.8510-3 - s 
Electron Transit TimeP . . . - 7.4510-3 - s 

a Alternate designation is Multiplier Phototube. 0 
b 
On a plane parallel to the grill mires. See Schematic Arrangement of 
Structure. 

C Made by Corning Glass Works, Corning, N.Y. 
d 

Magnetic shielding material in the form of foil or tape as available from 
the Magnetic Shield Division, Prefection Mica Company, 1322 North Elston 
Avenue, Chicago 22, Illinois, or equivalent. 

e Operation with a supply voltage (El of less than 500 volts dc is usually 
not recommended. [(such a supply voltage is used, illumination must be 
limited to such a value that the average cathode photocurrent does not 
exceed approximately 5x 10-' ampere. 

Í 

f Averaged over any interval of 30 seconds maximum. 
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g Under the following conditions: The light source is a tungsten-filament 
lamp having a lime glans envelope. It is operated at a color temper-
ature of 2870°K. A light input of 1 microlumen is used and the approxi-
mate spot site of the beam incident on the tube envelope is 0.35 inch 
by 0.05 inch. The tube in rotated to provide maximum anode output current. 

h Under the following conditions The light nource is a tungsten- filament 
lamp having a lime glens envelope. It is operated at • color temper-
ature of 2870°K. The value of light flux is 0.001 lumen and 100 volta 
is applied between cathode and all other electrodes connected en anode. 
The epproximatcapot sine of the beam incident on the tube envelope in 
0.35 Inch by 0.05 inch. The tube is rotated to provide maximum output 
current. 

J At tube tempereture of 22°C. Dark current may be reduced by une of • 
refrigerant. 

k With supply voltage (10 adjusted to give • luminous Iminitivity of 20 
amperes per lumen. 

n At 4000 angetroms. 

n Mennured between 10 per cent and 90 per cent of maximum anode-pulmse 
height. This anode-pulse rise time in primarily • function of traluit 
time variation and in measured under conditions with the incident light 
fully illuminating the photocathode. 

P The electron transit time is the time interval between the  ' 1 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 peek ampli-
tude. The trannit tame in a...gored under conditions with the incident 
light fully illuminating the photocathode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

ENVIRONMENTAL TESTS 

The 8571 is designed to withstand the following environmental 
tests: 

Shock. With no voltage applied, the 8571 is subjected to • 
total of 18 impact shocks, three in each direction of the three 
orthogonal axes, on apparatus which applies half-wave sinusoidal 
shock pulses. The peak acceleration of the impact shock is 
30 t 3g's and the time duration is 11 ± 1 milliseconds. 

Vibration. With no voltage applied, the 8571 is vibrated, in 
each of the three orthogonal axes and as specified below, on 
apparatus which applies variable-sinusoidal frequency vi-
bration to the tube. A vibration sweep has a duration of 5 
minutes per axis in which time the frequency is varied logarith-
mically from 5 to 2000 and back to 5 cycles per second. Six 
vibration sweeps are performed for each axis and the total test 
period is 1-1/2 hours. 

RADIO CORPORATION OF AMERICA 
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Double AmplItede 
inches 

Accelera- 
tlon 

114 

Pre. 
quency 
as 

Total 
Sweep Duration 

Per Axis 
minutes 

0.45 
- 
- 

0.45 

- 
20 
20 
- 

5-30 
30-2000 
2000-30 

30-5 

} 30 

Constant Acceleration. With no voltage applied, the 8571 is 
aubjected for five minutes to an acceleration test level of 
15 g's in both directions of the three orthogonal axes in 
centrifuge providing constant acceleration. 

Temperature Cycling. With no voltage applied, the 8571 is 
subjected to temperature cycling from -45°C to +75°C and back 
to -45°C in aperiod of 8 hours. Three temperature cycles are 
performed. 

SCHEMATIC ARRANGEMENT OF STRUCTURE 
(Top View) 

0. PHOTOCATHODE 
10. ANODE 

1-9 . DYNODES 

GRILL 

NORMAL DIRECTION 
OF 

INCIDENT RADIATION 

SHIELD 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

/ 
¡ TO REGULATED 

DC POWER SUPPLY 
(SEE NOTE I) 

LOAD 
CONNECTION 

,MULTIPLIER 
PHOTOTUBE 

9e5-12844 

RI through R10 . 20,000 to 5,000,000 ohms. 
MOTE I: Adjustable between approximately 500 and 1250 volts. 

ROTE 2: Capacitors CI through C3 should be connected near tube 
base for optimum high-frequency performance. 

DIMENSIONAL OUTLINE 
.51 

MIN. (SEE NOTE I) 

t .02 
DIA. 

.375 
MIN. 
(SEE 

.43 
t.03 

NOTE I) 1.24 
+D4 

PHOTO- T4 
CATHODE 5 

INSULATING 
PROTECTIVE 
WAFER 

LS 
MIAL 

9LCS 

1.37 
MAX. 

.25 MAX. 
 (SEE NOTE 2) 

II GOLD-PLATED 
SEMIFLEXIBLE LEADS 

.016 t .004 DIA. 

DIMENSIONS IN INCNES 

NOTE I: Minimum projected cathode length and width on plane 
parallel to grill wires. 
ROTE 2: Soldering or welding to the leads within this reginn is 
not recommended. 
NOTE 3: A 0.1s inch minimum hole diameter should be provided in 
circuit boards or similar mounting arrangements to allow for 
clearance of the exhaust tip of the 8571. 

file RADIO CORPORATION OF AMERICA 
\1tratir Electronic Components and Devices Harrison, N. J. 

DATA 3 
7-65 



IIJJ-e- I - 

BASE DRAWING (Bottom View/ 

se 

II 
SEMIFLEXIBLE 

LEADS 
27° .016 + 004 

DIA. 

27° 27° 

27° 

27° 

27° 

.275 
*- ± .010 

DIA. 

\ 27° 

Zr 

zr 

27° 

92CS-I2767 

NOTE: Lead is cut off within 0.10 inch of the glass button for indexing. 

Typical Time Resolution Characteristics 

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

PHOTOCATHODE FULLY ILLUMINATED. 

T
I
M
E
-
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D
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a
 

•
 

 
•
 
4
i
 

TRANSIT TIME 

• 

RISE TIM 

700 000 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92CS-I2764 
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Typical Sensitivity and Current 

Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No.; 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E 
BETWEEN DYNODE No. 9 AND ANODE. 
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Typical Anode-Dark-Current Characteristic 

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

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

TUBE TEMPERATURE = 22° C 
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Typical Anode Current 
Modulation Characteristic 

ANODE SUPPLY VOLTS E) =1000 
VOLTS PER STAGE EXCEPT FOR DYNODE-Na 6 STAGE .100 
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Vidicon 
MAONETIC FOCUS l" - DIAMETER MAGNETIC DEFLECTION 

For High-Resolution Film Pickup with Black-
and-White or Color Cameras. Grid No.3 and 
Grid No.4 Have Separate Base Terminals. 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance:' 
Target to all other electrodes  4.6 pf 

Spectral Response  See accompanying Typical 
Spectral Sensitivity 

Characteristic Curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (4 x 3 aspect ratio) h   0.62" 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.250" t 0.125" 
Greatest Diameter   1.125" t 0.010" 
Operating Position  Any 
Weight (Approx  )  2 oz 

 T8 
Cleveland Electronicse,e No.VF-115-12, 

or equivalent 
. Cleveland Electronicse.d No.VY-111-3, 

or equivalent 
Cleveland Electronicse ,e No.VA-118, 

or equivalent 
Cinch* No.54A18088, or equivalent 

Bulb 
Focusing Coil   

Deflecting Yoke . . 

Alignment Coil  

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

Basing Designation for BOTTOM VIEW  8ME 

Pin 1 - Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.4 
Pin 4-Do Not Use 
Pin 5-Grid No.2 
Pin 6-Grid No.3 
Pin 7 -Cathode 
Pin 8 -Heater 
Flange-Target 
Short Pin-Do Not Use 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Assists-Maxie« Values: 

For scanned area of 1/2" x g/8" 

Grid-No.4 Voltage   1000 volts 
Grid-No.3 Voltage   1000 volts 
Grid-No.2 Voltage   750 volts 

RADIO CORPORATION OF AMERICA DATA I 
Electronic Components and Devices Harrison. N. L 4-65 



telo=wo.1 voltage: 
Negative bias value   300 volts 
Positive bias value   0 volts 1 (7 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode . 125 volts 
Heater positive with respect to cathode . 10 volts 

Target Voltage  125 volts 
Dark Current  0.25 pa 
Peak Target Currents  0.55 µa 
Faceplate: 

Illumination  1000 fc r) 
Temperature   71 °C 

Typical Operation and Performance Data: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature of 30° to 35° C 

Low- Nigh-
Voltage Voltage 

Grid-No.4 (Decelerator) Voltage • • 500 750 volts 
Grid-No.3 (Beam-Focus 

Electrode) Voltageg   30011 45011 volts 
Grid-No.2 (Accelerator) Voltage .   300 300 volts 
Grid-No.1 Voltage for 

Picture Cutoffi   -45 to -45 to vo lts 
-100 -100 

Average "Gamma" of Transfer 
Characteristic for signal-output 
current between 0.02µaand 0.2,/a . 0.65 0.65 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)k  300:1 300:1 

Lae-Typical Value for 
-minimum lag operation /.5 _ _ 7,5 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.1 . 75 75 volts 
When applied to cathode   20 20 volts 

Limiting Resolution: 
At center of picture  900 1000 TV lines 
At corner of picture  600 700 TV lines 

Field Strength at Center 
of Focusing Coilg   41 ±4 52 ±4 gauss 

Amplitude Response to a 400 TV Line 
Square-Wave Test Pattern at 
Center of Picture   35 45 % 

Peak Deflecting-Coil Current: 
Horizontal   180 220 ma 
Vertical  33 40 ma 

Field Strength of Adjustable 
Al ignment Co i 1 "   0 to4 0 to4 gauss 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Average-Sensitivity Operatton for Live-Scene Pickup 
so Footcandles on FacePlate 

Faceplate Illumination (Highlight)   10 fc 
Target Voltage" ,"   25 to60 volts 
Dark Current'   0.02 e 
Signal-Output Current' (Typical)  0.3 ea 

Minumum-Lag Operation for Film Ptckup 
too Footcandles onFaceplate 

Faceplate Illumination (Highlight)  100 fc 
Target Voltages' ,"   12 to30 volts 
Dark Current'   0.004 ea 
Signal-Output Current' (Typical)   0.3 ea 

a this capacitance, which effectively is the output impedance of the 8572 
Is increased when the tube iskeunted in the deflecting—yoke and focus— 
ing—alignment assembly. The resistive component of the output impedance 
is in the order of 100 megohms. 

I ' 

L 

Proper orientation of quality rectangle is Obtained when the horizontal 
scan is essentially parallel to the plane passing through the axis and 
short pin. The masking is for orientation only and does not define 
the proper scanned area of photoconductive layer. Final orientation 
should be such that the image also fits inside of any internal mask of 
the mesh assembly. 

C Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d These components are chosen to provide tube operation with minimum 
beam—landing error when mounted in the recommended position along the 
tube axis. 

a Cinch Manufacturing Corporation, 1026 S. Homan Avenue. Chicago 24, 
Illinois. 

ev,rtertiof latroldmaarpl ii;ig sceldoatdo or picture of this 

g Beam focus is usually attained by varying the focus—coil current to 
obtain a field—strength value within the range shown under Typical 
Operation and Performance Data. If the field—strength of the focus 
coil is fixed, beam focus is obtained within a t 10 per cent range of 
the grid—No.4 and grid—No.3 voltages. However, the recommended ratio 
of 0.6 between grid No.3 and grid 40.4 must be maintained as these 
voltages are varied. 

h eirgr:IGX8gle" should be operated above 250 volts and be 0.6 of 

J with no blanking voltage on grid No.1. 

k Measured with high—gain, low—noise, cascode—input—typeamplifier having 
bandwidth of5 Mc and a peak signal—output current of 0.35 microampere. 
Because the noise in such a system is predominately of the high—frequen— 
cy type, the visual equivalent signal—to—noise ratio is taken as the 
ratio of the highlight video—signal current to rms noise current, 
multiplied by a factor of 3. 

M Defined as the per cent of initial value of signal—output current 1/20 
second after illumination is removed. Values shown are for initial 
signal—output current of 0.3 microampere and a dark current of 0.004 
microampere. 

n The alignment coil should be located on the tube so that its center is 
at a distance of 3-11/16 inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

P er,elaintd=eeoef.:faterejujeenbte. adjusted to that value which 

a Indicated range for each type of service serves only to Illustrate the 
operating target—voltage range normally encountered. 

✓ The deflecting circuits must provide extremely linear scanning for good 
black—level reproduction. Dark current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black— 
level error in direct proportion to the change in scanning velocity. 

▪ Defined as the component of the highlight target current after the 
dark—current component has been subtracted. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 4-65 
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OPERATING CONSIDERATIONS 

The target connectton is made by asuitable spring contact 

bearing against the edge of the metal ring at the face end of 
the tube. This spring contact may conveniently be provided as 
part of the focusing—coil design. 

COMPONENT LOCATIONS 

Recommended Location and Length of Deflecting, 
Focusing, and Alignment Components to 

obtain Minimum Beam-Landing Error 

31à 

 FOCUSING COIL 
(SEE NOTE) 

ALIGNMENT 
COIL 

4 2 4 

HORIZONTAL ANO 
VERTICAL DEFLECTING 

COILS 

92CS-I2242Ri 

DIMENSIONS IN INCHES 

Gott: CT .. sa chins inclicateo wound portion e4 focus— 

ing coll. 

DATA 2 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

1.125 .835 
3.010 ±.035 
DIA *  

6.250 
±1 25 

1 

MASKED PORTION 
OF FACE 
(NOTE 0 

METAL 
TARGET 
FLANGE 

1.020 

A. 

BASE 
JEDEC N..E15-11 

92CS -12251 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are parallel to 

the plane passing through tube axis and short index pin. 

Note 2: Faceplate thickness is 0.094" t 0.012". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 4-65 
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RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2" x 3/8" 
FACEPLATE TEMPERATURE = 30° C APPROX 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCT VE LAYER=V;x 
FACEPLATE TEMPERATURE=30* C APPROX. 

Is  

a 

0.001 
• 68 2 463 2 468 2 468 2 • 68 

0.01 0 I 0 00 1000 
2870° K TUNGSTEN ILLUMINATION ON TUBE FACE —FOOT - CANDLES 

92C5-949S 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES • 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER 1/2 x 3/8 
FACEPLATE TEMPERATURE 30* C APPROX. 

0 50 100 150 200 250 300 

TIME AFTER ILLUMINATION S REMOVED —MILLISECONDS 

92CM-I2580 

USUU1111811111111illini: 
 ....... MM. ............ •••••• .... 

 .0111M0••••111: nu.  

... .. "C.v. 

••••••••• •••111111.0••• 
•••••••1141 11••••••••• 

........................... ....... ......... .... 
....  

musineumuce.::: 
situsursr 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

A: FOR EQUAL VALUES OF SIGNAL— 
OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL—OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1'2" V 0.02 
DARK CURRENT (MICROAMPERES)=0 02 

8* SPECTRAL CHARACTERISTIC OF 
AVERAGE HUMAN EYE. 

C FOR EQUAL VALUES OF SIGNAL— 

OUTPUT CURRENT WITH RADIANT 
FLUX FROM TUNGSTEN SOURCE 

AT 2870° K. 

à' 0.005  
cc 

3000 4000 5000 6000 7000 8000 
WAVELENGTH—ANGSTROMS 

< 172j,z 3 
..I W 00 3 If a Ea 

z 
> > 01 11 00 

92CM-7783R2 
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UNCOMPENSATED HORIZONTAL 
SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES • 0.35  
DARK CURRENT (MICROAMPERES). 0.02 
TEST PATTERN: TRANSPARENT SQUARE-

WAVE RESOLUTION WEDGE. 
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TYPICAL CHARACTERISTIC 
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ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL—OUTPUT MICRO— 
AMPERES =0.3 

SCANNED AREA OF FHOTOCONDUCTIVE 
LAYER = 112"x 3,e 

FACEPLATE TEMPERATURE = 30. C APPROX. 

0.001 1 4 6 0.01 2 4 0.1 

DARK CURRENT -MICROAMPERES 
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92CS-9493 
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Vidicon 

High-Resolution Type for Film Pickup 
With Color or Black-and-White TV Cameras 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance: ° 

Target to all other electrodes   4.6 PF 

Spectral Response   

C. Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)   0.62 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 
The straight sides are parallel to the plane passing through 
the tube axis and short index pin. The masking is for orien-
tation only and does not define the proper scanned area of 
the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method  Magnetic 

Overall Length  6.250 in ± 0.125 in 

Greatest Diameter  1.125 in ± 0.010 in 

Bulb   

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

Socket  Cinch b No.54A18088, or equivalent 
Deflecting Yoke-Focusing Coil-
Alignment Coil Assembly   Cleveland Electronics c'd 

No VYFA-355-2, or equivalent 
Operating Position   Any 

Weight ( Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltage s   1000 max. V 

Grid-No.3 voltage   1000 max. V 

Grid-No.2 Voltage   750 max. V 

Grid-No.1 Voltage: 

Negative bias value   30O max. V 

Positive bias value  O max. V  

MCEDfi 

See accompanying Typical RCA 
Type !Spectral Response 

Electronic 
Components 
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8572A 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   125 max. V 

Dark Current   0.25 max. µA 

Peak Target Currentg   0.75 max. µA 

Faceplate: 
Illuminationh   5000 max. fc 

Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 
Faceplate temperature of 30° to 35° C and Standard TV 
Scanning Rate Low- High-

Voltage Voltage 
Mode Mode 

500 900 V 

300 540 V 

300 300 V 

-65 to -65 to V 
-100 -100 

Grid-No4 (Decelerator) 
Voltagef   

Grid-No.3 (Beam-Focus 
Electrode) voltage   

Grid-No.2 (Accelerator) 
Voltage   

Grid-No.1 Voltage for 
Picture Cutoffi   

Average "Gamma" of 
Transfer Characteristic for  
signal-output current between 
0.02 µA and 0.2 µA   

Visual Equivalent Signal-to-
Noise Ratio (Approx.)k  

Lag—Per Cent of Initial Value 
of Signal-Output Current 1/20 
Second After Illumination is 
Removed:m 

Typical value for minimum 
lag operation   

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.1 . • 

When applied to cathode . 

Limiting Resolution: 

At center of picture   

At corner of picture   

0.65 0.65 

300:1 300:1 

7.5 7.5 

75 75 V 

20 20 V 

1000 1100 TV lines 

60U Wu TV lines 

o 

C) 

ITICEM Electronic Components 
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8572A 
*.mplitude Response to a 
400 TV Line Square-Wave Test 
Pattern at Center of Picture" . . 50 80 % 

r.--- Field Strength at Center of 
_ Focusing CoilP   40 ±4 58 -1'4 G _ 

Peak Deflecting-Coil Current: 

(--- Horizontal   350 480 mA 

'\ ) Vertical  2) 28 mA (---, Field Strength of Adjustable 
— Alignment Coilq   0 to 4 0 to4 G 

r) 
Elk Grove Village, IL 60007. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, 
\ Twinsburg, OH 44087, 

—J ci These components are chosen to provide tube operation 0 with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

f  Grid-No.4 voltage must always be greater than grid-N0.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 

Average-Sensitivity Operation (Live-Scene Pickup) 
10 Footcandles on Faceplate 
Faceplate Illumination 
(Highlight)   10 fe 

Target Voltage  25 to 60 V 

Dark Current'  0.02 pA 

Signal-Output Current: 

Typical   0,3 pA 

Minimum-Lag Operation (Film Pickup) 
100 Footcandles on Faceplate 
Faceplate Illumination 
(Highlight)   100 fe 

Target Voltage r's   12 to 30 

Dark Current'  0.004 pA 

Signal-Output Current: s 

Typical   0.3 µA 

This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Electronic DATA 2 
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8572A 
is 6/10, and most uniform signal output when the ratio is-
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

i With no blanking voltage on grid No.l. 

Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

"I For initial signal-output current of 0,3 microampere and a 
dark current of 0.004 microampere. 

n Amplitude response is the signal amplitude from a given 
TV line number(fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency (large-, 
area) picture element. In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

q The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

r The target voltage for each 8572A must be adjusted to that 
value which gives the desired operating dark current. 

s Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

t The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 

o 
•0 
o 

Electronic 
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8572A 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct 
proportion to the change in scanning velocity. 

u Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECTING, 

FOCUSING, AND ALIGNMENT COMPONENTS TO OBTAIN 
MINIMUM BEAM-LANDING ERROR 

316 

2 

 2-
2 

Dimensions in Inches 

Note: Cross-hatching indicates wound portion of focusing coil. 

eiefeig 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 
Pin 2: Grid No.1 
Pin 3: Grid No.4 
Pin 4: Internal Connection — 

Do Not Use 
Pin 5: Grid No.2 
Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater 
Flange: Target 
Short Index Pin — Internal Connection — 

Make No Connection 

04 

GI 

92C5-1224251 

TARGET 
IC 4 02 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT , 
INTO FACE END OF TUBE 

SME 

IJUCEZ1 Electronic Components 
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8572A 
DIMENSIONAL OUTLINE - Dimensions in Inches (mm) 

1.125±.010 
(28.58 3.25) 

DIA. 

6.250 
1..125 
(158.75 

3.18) 

BASE 
JEDEC 
No.E8-II 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

1.020 +21,3305 

(25.91 +161 -.89 
DIA. 

Note 1: Straight sides of 
masked portions are 
parallel to the plane 
passing through tube 
axis and short index 
pin. 

oto 2: Faceplate glass is 
Corning No.7056 
having a thickness 
of 0.094" ± 0.012". 

• 92cs-1225116 

RANGE OF DARK CURRENT 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER 1/2 x 3/8« 
FACEPLATE TEMPERATURE • 30* C APPROX 
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8572A 
LIGHT TRANSFER CHARACTERISTICS 

o 
ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER.' 

•,-.:FSCANNED AREA OF PHOTOCONDUCTIVE LAYER. 1/2x34 
::---FACEPLATE TDAPERATURE=30.0 APPROX. 

0.001 
• 6• e 468 2 460 2 468 2 46 

0.01 0.1 10 00 1000 

ma K TUNGSTEN ILLUMINATION ON TUBE FACE —FOOT-CANDLES 
92C5-9495 

TYPICAL CHARACTERISTIC 
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ILLUMINATION: 21370. K INCANDESCENT. 
, HIGHLIGHT SIGNAL-OUTPUT MICRO - 
1 AMPERES =0.3 
. SCANNED AREA OF eHOTOCONDUCTIVE 

LAYER = 1/2"x 3/8 
FACEPLATE TEMPERATURE:730. C APPROX. 
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DARR CURRENT —MICROAMPERES 
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8572A 
TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES . 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER I/2" x 3/8" 
FACEPLATE TEMPERATURE . 30"C APPROX. 
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8572A 
TYPICAL RCA TYPE I SPECTRAL RESPONSE 

FOR EQUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1/2"x 3/8'.0.02 

DARK CURRENT (MICROAMPERES)= 0.02 
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8572A 
N*9' 

HORIZONTAL SQUARE-WAVE RESPONSE 

• 0.40 PEAK (HIGHLIGHT) SIGNAL MICROAMPERES 
DARK CURRENT (MICROAMPERES • 0.02 
TEST PATTERN: TRANSPARENT SLANT-LINE BURST. 
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8573A 
Vidicon 

Short, High-Resolution Type Having High Sensitivity 
and Low Log for Live Scene Pickup in Transistorized 
Black-and-White and Color TV Cameras in Industrial 

and Other Closed-Circuit TV Systems. 

GENERAL 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% V 

Current at 6.3 volts   0.1 A 
Direct Interelectrode Capacitance:a 

Target to all other electrodes  4.6 pF 

Spectral Response   See RCA Type 11 Spectral 
Photoconductive Layer: Response at front of this 

section 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)  0.62 in 

Orientation of quality rectangle-Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 
The straight sides are parallel to the plane passing through 
the tube axis and short index pin. The masking is for 
orientation only and does not define the proper scanned 
area of the photoconductive layer. 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Overall Length  5  12" + 0.06" 

Greatest Diameter 1  125" ± 0.010" 
Bulb T8 

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

Socket  Cinch's No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-

Alignment Coil Assembly . . Cleveland Electronics"' 
No.VYFA-355-2, or equivalent 

Operating Position   Any 

Weight (Approx.)  2 oz 

MAXIMUM RATINGS, Absolute-Maximlan Values: 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltagef  1000 max. V 
Grid-No.3 Voltagef  1000 max. V 

Grid-No.2 Voltage  750 max. V 

IMEM Electronic Components 
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• 8573A 
Grid-No.1 Voltage: 

Negative bias value   300 max. V _ 

Positive bias value   0 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  125 max. V 

Heater positive with 
respect to cathode  10 max. V 

Target Voltage  100 max. V 

Dark Current   0.25 max. µA 

Peak Target Currentg  0.75 max. µA 

Faceplate: 

Illumination"  5000 max. fe , 

Temperature   71 max. OC- 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 

Faceplate temperature of 30° to 35° C and Standard TV 

Scanning Rate 

Low- High-

Voltage Voltage 

Mode Mode 

Grid-No.4 (Decelerator) 

Voltages  500 900 

Grid-No.3 (Beam-Focus 

Electrode) VoltageS   300 540 

Grid-No.2 (Accelerator) 

Voltage   300 300 V 

Grid-No.1 Voltage for 

Picture Cutoffi   -65 to .65 to 
-100 -100 

Average "Gamma" of 

Transfer Characteristic 

for signal-output current 

between 0.02 µA and 

0.2 µA   0.65 0.65 

Visual Equivalent Signal-

to-Noise Ratio 

(Approx.)"  300:1 300: 1 
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8573A 
Lag-Per Cent of Initial 

Value of Signal-Output 

1 Current 1/20 Second 

After Illumination is 

Removed"  20 20 

Minimum Peak-to-Peak 

Blanking Voltage: 

' When applied to grid No.1   75 75 V 

When applied to cathode .. 20 20 V 

Limiting Resolution: 

At center of picture   1000 1100 TV lines 

At corner of picture   600 700 TV lines 

Amplitude Response to a 

400 TV line Square-

Wave Test Pattern at 

Center of Picture"   50 60 

Field Strength at Center 

of Focusing Coil P  40 ± 4 58 ± 4 G 

Peak Deflecting-Coil 

Current: 

Horizontal   350 480 mA 

Vertical  28 28 taA 

Field Strength of 

Adjustable Alignment 

Coilq   0 to 4 o to 4 G 

' Maximum-Sensitivity Operation — 
0.1 Footcandle on Faceplate 

Faceplate Illumination (Highlight) .. . 0.1 fc 

Target Voltage''   35 to 70 V 

Dark Current"  0.2 PA 

Signal-Output Current:" 

Typical   0.14 MA 

Intermediate-Sensitivity Operation — 
0.5 Footcandle on Faceplate 

Faceplate Illumination (Highlight)   0.5 fc 

Target Voltager's   30 to 60 V 

Dark Cunene  0.10 PA 

Signal-Output Current:" 

Typical   0.27 PA 
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8573A 
Average-Sensitivity Operation — 
1.0 Footcandle on Faceplate -

Faceplate Illumination (Highlight) • • • 1.0 fc ) 

Target Voltage"' 8   20 to 40 V 

Dark Current'  0.02 11A 

Signal-Output Current:" 

Typical   0.20 

High-Light Level Operation — 
10 Footcandles on Faceplate 

Faceplate Illumination (Highlight)  10 fc 

Target Voltage"   10 to 22 V 

Dark Currentt  0.005 ILA 

Signal-Output Current:" 

Typical   0.3 ktA 

° This capacitance, which effectively is the output impedance 
of the 8573A, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, IL 60007. 

I c Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, OH 44087. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the re-
commended position along the tube axis. 

f Grid-No.4 voltage must always be greater than grid-No.ej 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is / - 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused L___) 
overentire tube face. 

i With no blanking voltage on grid No.l. 

DUCEII Electronic Components 
DA TA 2 



8573A 

k Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to nus noise 
current, multiplied by a factor of 3. 

m For initial signal-output current of 0.3 microampere and a 
dark current of 0.02 microampere. 

'I Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency (large-
area) picture element. In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 

number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

II The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

r The target voltage for each 8573A must be adjusted to that 
value which gives the desired operating dark current. 

g Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally en-
countered. 

t The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct 
proportion to the change in scanning velocity. 

Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 
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8573A 

COMPONENT LOCATIONS 

II"   

3-, I-
••••••• 

FOCUSING COIL 
(SEE NOTE) 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-12579 
o 

Note: Cross-hatching indicates wound portion of focusing coil. 

DIMENSIONAL OUTLINE 

1.125 t .010 835 ± 035 
(28.581'.28) (21.21,..89) 

DIA. 

.125J 
(3.2) 

2.06 
(130±1.5) 

Electronic 
Components 

FACE PLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

• 30 1.020 0 • DIA 
- 035 

25.91+ 76 

BASE 
JEDEC No ES-II 

92CS-9765R3 
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8573A 
NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No.7056 having a thick-
ness of 0.094" ± 0.012". 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Internal Connection — 
Do Not Use G 

Pin 5: Grid No.2 

Pin 6: Grid No.3 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin — Internal Connection — 
Make No Connection 

RANGE OF DARK CURRENT 

G4 

IC TARGET 
G2 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER x 1/2" x 3/8" 
FACEPLATE TEMPERATURE. 30" C APPROX. 

2 

cc 0.1 
o. 

o 6 
cr 

4 

6 
0.005 

/ r  

2 4 6 8 10 2 4 6 8 100 a 4 
TARGET VOLTS 

92CS-12235 
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8573A 
HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • 0 40 

DARK CURRENT (MICROAMPERES) 002 

TEST PATTERN. TRANSPARENT SLANT LINE BURST. 
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*Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 
the 400 line chevrons. 
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8575 
Photomultiplier Tube 

2"-Diameter, 12-Stage, Head-On Type Having 
Bialkali Photocathode and In-Line Electrostatically-

Focused Dynode Structure 

GENERAL 

Spectral Response   See accompanying Typical 

Photocathode Spectral 

Response Characteristics 

Wavelength of Maximum Response   3850 ± 500 angstroms 

Cathode, Semitransparent   Cesium-Potassium-Antimony 
(Bialkali) 

Minimum projected area   2.54 sq. in 

Minimum diameter   1.80 in 

Window   Pyrex, Corning. No.7740, or equivalent 

Shape   Plano-Concave 

Index of refraction at 5893 angstroms   1.47 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.12   5 pF 

Anode to all other electrodes   6 pF 

Maximum Overall Length   5.71 in 

Seated Length   4.98 ± 0.08 in 

Maximum Diameter   2.10 in 

Bulb   T16 
Base   See Base Drawing 

Socket  RCA AJ2144 or AJ2145b 

Magnetic Shield   See footnote (c) 
Operating Position   Any 

Weight (Approx.)   6 oz 

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

Between anode and cathode: 
With Voltage Distribution A 
shown in Table I   ,{ 3000 max. V 

800 min. V 

With Voltage Distribution B 3000 max. V 
shown in Table I   

1300 min. V 

[le zIE Electronic 
Components 

DATA 1 
2-70 



8575 
With Voltage Distribution C j 3500 max. V 

shown in Table I   1, 800 min. V 

Between anode and dynode No.12   800 max. V 

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

Between consecutive dynodes  400 max. V 

{ 1000 max. V 
Between dynode No.1 and cathode   300 min. V 

Between focusing electrode and cathode .. . 1000 max. V 

Average Anode Currente   0.2 max. mA 

Ambient-Temperature Ranges   -100 to +85 °C 

743.-CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a voltage divider 
providing electrode voltages shown in Table I, and at a temperature 
of 22° C. 

With E = 2000 volts (Except as noted) 

Voltage Distribution A. Table I 

Min. Typicai Max. 

Anode Sensitivity: 

Radiantg at 3850 
angstroms.   - 9.7x105 A/IN 

Luminoush 
(2870° K)   100 850 3000 A/Im 

Current with blue 
light source! 
(2870° K + C.S. 
No.5-58)  1.3x10-6 1.1x10-5 4x10-5 A 

Cathode Sensitivity: 

Radiantk at 3850 
angstroms   - 0.097 A/W 

Luminousm 
(28700 6.2x10-5 8.5x10-5 A/Im 

Current with blue 
light source" 
(2870° K + C.S. 
No.5-58)   8x10-10 1.1x104) A 

Quantum Effi-
ciency at 3850 
angstromsP  — 31 — % 

Current Amplifica-
tion   — 1x107 

Anode Dark 
ciirrenrd _   — 1x10-9 4x1e9 A 

Indicates a change or addition. 
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8575 

Equivalent Anode 
Dark Current In-
putcl   

Equivalent Noise 
Inputs   

sx10-12 2x10-11 Im 

4.4x10-15r 1.8x10-14f 

1.8x10-13 — Im 

1.6x113-16t 

Dark Pulse Sum-
matione: 

1/8 photoelectron to 
16 photoelectrons . — 660 - counts 
See Typical Dark-Pulse Spectrum per seconds 

Anode-Pulse Rise 
Times' at 3000 V .. - 2.1x10-9 

Electron Transit 
Timew at 3000 V .. - 3.1x10-8 

With E = 1100 volts 
(Except as noted) 

Voltage Distribution A, 
Table I 

Pulse Height 
Resolutione   7.5 

Pulse HeightY  4.9x11- 312 1.5x10-11 1.5x10-10 coulombs 

Peak-to-Valley 
Ratio of Pulse 
Height Spectrum 
vv,th Fe5 
Sourcez   38 

Mean Gain De-
viation:aa 

With count rate 
change of 1000 
to 10000 cpsbb... 1 

For a period of 
16 hours at a 
count rate of 
tow cpscc   

With E = 3000 volts 

Voltage Distribution 
C, Table I 

Pulse Current:dd 

Linear ee   0.15 A 

Space-charge . 
limited (saturated) 0.50 A 
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a Made by Corning Glass, Corning, NY 14830. 

The AJ2145 is ordinarily supplied with the tube and is designed 

specifically for chassis mounting. The AJ2144 may be supplied 

as an alternate socket if requested by the user. The AJ2144 is 

designed for use in any desired mounting arrangement. It is sup-

plied with an unattached clamp ring which fits to either the top 

or bottom of its socket body to permit chassis mounting. The 

ring is not normally required for other mounting arrangements 

and can be discarded to make such arrangements more compact. 

C Magnetic shielding material in the form of foil or tape as avail-

able from the Magnetic Shield Division, Perfection Mica Com-

pany, 1322 North Elston Avenue, Chicago, IL, 60622, or 

equivalent. 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

g This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

h These values are calculated as shown below: 

Anode Current (with blue 

light source) (A) 

Luminous Sensitivity (A/Im) 
0.13 x Light Flux of 1 x 10-7 (1m) 

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 tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 10-7 lumen. 

This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

rrl These values are calculated as shown below: 

Cathode Luminous Sensitivity (A/lm) = 

Cathode Current (with blue light source) (A) 

0.13 x Liylii. Flux of 1 x 10-4 (iiii) 

LRCM Electronic Components 
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8575 
The value of 0.13 is an average value. It is the ratio of the cath-

ode current measured under the conditions specified in footnote 

(n) to the cathode current measured under the same conditions 

but with the blue filter removed. 

^ Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness) from a 

tungsten-filament lamp operated at a color temperature of 
28700 K. The value of light flux incident on the filter is 100 

microlumens and 500 volts are applied between cathode and all 

other electrodes connected as anode. 

• Calculated from the cathode current measured with blue light 

source. 

cl 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 sup-

ply voltage E is adjusted to obtain an anode current of 2.6 micro-

amperes. Luminous sensitivity of the tube under these conditions 
is approximately equivalent to 200 amperes per lumen. Dark cur-

rent is measured with incident light removed. 

✓ At 3850 angstroms. These values are calculated from the EADCI 
values in lumens using a conversion factor of 1140 lumens per watt. 

S Under the following conditions: External shield connected to 

cathode, an equivalent bandwidth of 1 Hz, tungsten-light source 

at a color temperature of 28700 K interrupted at a low audio 

frequency to produce incident radiation pulses alternating be-

tween zero and the value stated. The "on" period of the pulse is 

equal to the "off" period. 

At 3850 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 1140 lumens per watt. 

u Measured as shown under (q) and with the tube in complete 

darkness. The pulse height for the single photoelectron equiva-

lent is determined by using a light source operated at a low 
color temperature to assure the high probability of single photo-

electron emission from the photocathode of the tube. The in-

tensity of the light source is adjusted for approximately 104 

photons per second. This light is removed before the dark pulse 

summation is measured. 

• Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variation and is measured under condi-

tions with the incident light fully illuminating the photocathode. 
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W The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

readies peak amplitude. The transit time is measured under 

conditions with the incident light fully illuminating the photo-

cathode. 

X Anode load is a 100 kilohm resistor with a total capacitance of 

100 + 3% pF in parallel. Under pulse conditions, the interstage 

voltages of the tube should not deviate more than 2% from the 

interstage voltage values during no-signal conditions. The 662 

keV photon from a 1 microcurie Cs137 source and a cylindrical 

2" x 2" thallium-activated sodium-iodide scintillator [Nal (TO-

type 8D8S50, Serial No.BR772, or eqi.iivalentl are used. This 

scintillator is manufactured by the Harshaw Chemical Corpora-

tion, 1945 East 97th Street, Cleveland 6, OH, and is rated by the 

manufacturer as having a resolving capability of 8.2 per cent to 

8.3 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 Cornign Corp., Midland, MI, or equivalent. Pulse height 

resolution in per cent is defined as 100 times the ratio of the 

width of the photopeak at half the maximum count rate in the 

photopeak height (A) to the pulse height at maximum photo-

peak count rate (B). 

PHOTO 
PEAK 

92LS- 24K7 

MOM Electronic Components 
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Y Pulse height is defined as the average charge collected at the 
anode from a pulse caused by the photoelectric absorption of a 
662 keV photon from Cs 137 in a thallium-activated sodium-

iodide scintillator, Nal(T1). 

Z Measured using a Harshaw Type HG 0.005" beryllium window 

NaHT') scintillator, 0,04" thick. and rP" in diameter and an 

isotope of iron having an atomic mass of 55 (Fe55) and an ef-

fective activity at the scintillator of one microcurie. 

aa Mean gain deviation is defined as follows: 

i  MGD  1 n 
i 100 

where:5= mean pulse height 

Pi = pulse height at the "ill.'" reading 

n = total number of readings 

bb Under the following conditions: The scintillator and Cs137 radia-
tion source of (x) are employed. The radiation source is initiàlly 
centered, on the major axis of the tube and the scintillator, at a 

point providing a pulse count rate of 1000 cps. The pulse height 
of the photopeak is measured under this condition. Next, the 

radiation source is moved rapidly, in approximately 30 seconds, 

to a new position that is equivalent to a count rate of 10,000 cps. 
The new position is also centered in the major axis of the tube. 
The pulse height under this condition is measured. The dif-

ference in pulse height between these two measurements is typ-

ically 1 per cent. 

C c Under the same conditions as (bb) except the count rate position 

of 1,000 cps is maintained for 16 hours and the pulse height is 

sampled at 1 hour intervals. 

dd The interstage voltages of the tube should not deviate more than 

2 per cent from the specified voltage distribution. Capacitors 
are connected across the individual resistors making up the volt-
age-divider arrangement to insure this operating condition. 

Maximum deviation from linearity is 2 per cent. 

IMELL Electronic Components 
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Table I 

Voltages To Be Provided By Divider 

Between the 

Following 

Electrodes: 

Cathode (K ), 

Dynode (Dy), 

and Anode (PI 

Column A Column B Column C 

6.1% of 

Supply 

Voltage (E) 

multiplied by 

8.06% of 

Dy1 - P 

Voltage (E) 

multiplied by 

4.6% of 

Supply 

Voltage (E) 
multiplied by 

K - Dy1 

Dy1 - Dy2 

Dy2 - Dy3 

Dy3 - Dy4 

Dy4 - Dy5 

Dy5 - Dy6 

Dy6 - Dy7 

Dy7 - Dy8 

Dy8 - Dy9 

Dy9 - Dy10 

Dy10 - Dy11 

Dyll - Dy12 

Dy12 - P 

Dy1 - P 

K - P 

4.0 

1.0 
1.4 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

- 

16.4 

é 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

1.0 

12.4 

4.0 

1.0 

1.4 

1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.5 

2.0 

4.0 

2.0 

- 

21.9 

Focusing Electrode (Pin 17) connec ed to dynode No.1 potential. 

Electron Multiplier Shield (Pin 10) connected to dynode No.5 

potential. 

kathode-to-Dynode-No.1 Voltage maintained at 660 volts. 

TERMINAL CONNECTIONS 

The base pins of the tube fit a 21-contact socket such as 

the RCA-AJ2144 and the AJ2145. 

BASING DIAGRAM 

(BOTTOM VIEW) 

IC 

G 

DY2 

DY6 

DIRECTION OF RADIAI ION. DY - INTO END OF BULB DYI0 lc SHIELD 

IC 

DTI 
DY3 

DY5 

DY7 

DY9 

DTI, 

DY12 

92LS -2812 
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DIMENSIONAL OUTLINE 

REFLECTIVE 
BAND UNDER 

PLASTIC 
LIGHT 
SHIELD 

PHOTOCATHODE-' 

PLASTIC 
LIGHT 
SHIELD 

716 BULB 

  2.10 MAX. 
(HA. 

I Ji 

9 I 
± 05 
R 

„...-USEFUL 
PHOTOCATHODE 
DIA. I BONIN. 

FACE PL AT E 
(SEE NOTE) 

4.98 
i.08 

.65 11111 11 1 1 11 11111 
MM. 1:111J 

5.71 
MAX. 

- OM 

Dimensions in Inches 

..,---.30 MAX. DIA. 
92CS-13038R2 

Note: Deviation from Flatness of External Surface of Faceplate 
will not exceed 0.010" from Peak to Valley. 

The dimensions in millimeters are derived from the basic inch 

dimensions (1 inch = 25.4 mm). 

inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.91 48.5 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 
5.71 145.0 

Electronic 
Components 

DATA 5 
2-70 



DETAIL OF BASE ARRANGEMENT 

  2.10 MAX 
DIA. 

.02-.05 

PIN CONTOUR j 
OPTIONAL 

.043 MAX. 
-17„.1 in_:1111A. 

16.4' 

MI 4° 

16.4° 

L.30 MAX. 
DIA. 

32.13. 

16.4 16.4e 

1.PLAS11C LIGHT 
SHIELD 

.30 
4.04 

.064 * 003 
DIA. 

16.4° 16.4° 

16.4. 

164' 16.4. 

I 3751010 
DIA. 

92[S-13040RX 

Pin 1: Dynode No.1 

Pin 2: Dynode No.3 

Pin 3: Dynode No.5 

Pin 4: Dynode No.? 

Pin 5: Dynode No.9 

Pin 6: Dynode No.11 

Pin 7: Anode 

Pin 8: Dynode No.12 

Pin 9: Internal Connection, 
Do not use 

Pin 10: Electron Multiplier Shield 

Pin 11: Internal Connection, 
Do not use 

16.4 

116.4* 

s6.4° 

16 4° 

16.4. 

16.4. 

Pin 12: Dynode No.10 

Pin 13: Dynode No.8 

Pin 14: Dynode No.6 

Pin 15: Dynode No.4 

Pin 16: Dynode No.2 

Pin 17: Focusing Electrode 

Pin 18: Internal Connection, 
Do not use 

Pin 19: Internal Connection, 
Do not use 

Pin 20: Internal Connection, 
Do not use 

Pin 21: Photocathode 

DUCEM Electronic Components 
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THE SUPPLY VOLTAGE 1E1 IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.1% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No.1 AND DYNODE No. 2 
DYNODE No .2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES 
AS FOLLOWS. 

BETWEEN 6.1% OF E 
MULTIPLIED BY 

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

4.0 
1.0 
1.4 
I 0 

16. 4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No 5 
POTENTIAL. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.1 POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870*K. 
TUBE TEMPERATURE. 22 •C 
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TYPICAL DARK-PULSE SPECTRUM 

MEASURED UNDER THE FOLLOWING 
TRANSMIT TED THROUGH A 
POLISHED TO 1/2 STOCK THICKNESS) 
MICROLUMEN VOLTAGE DISTRIBUTION(A)IS 
VOLTAGE ADJUSTED TO OBTAIN 
AMPERES LIGHT IS EXCLUDED 

FOCUSING ELECTRODE IS CONNECTED 
ELECTRON MULTIPLIER SHIELD 
TUBE TEMPERATURE • 22*C 
ONE PHOTOELECTRON PULSE 
INTEGRATING TIME CONSTANT 

CONDITIONS LIGHT ON CATHODE IS 
BLUE FILTER (CORNING CS No 5-58, 

LIGHT ON FILTER IS 0 1 
USED AND SUPPLY 

AN ANODE CURRENT OF 26 MICRO-
DURING MEASUREMENT 

TO DYNODE-No I POTENTIAL 
IS CONNECTED TO DYNODE -No 5 POTENTIAL 

HE GHT • 8 COUNTING CHANNELS 
• lOus (R-1001(0, C • 10C1pF ) 

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

_
 

to
 

•
 

a
 

or
 

N
 

o
 

o
 

e
 

a
 

a
 

M
 

e
l
 

.
 

cr,
 

N
 

 
.
 

S
 
 

PHOTOELECTRONS 
E. 

PHOTOELECTRON 
40,000 COUNTS PER MINUTE (660cot) 
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\%*** 11 
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PULSE HEIGHT -PHOTOELECTRON EQUIVALENTS 
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DIFFERENTIAL FE 55 SPECTRUM 
( 

4 55 SOURCE, ACTIVITY 1 p. CURIE 
SCINTILLATOR: HARSFIAW, TYPE HG 0.005" BERYLLIUM WINDOW, 

NoIntl, 7/8" DIAMETER, 0.040" THICK 
CATHODE-TO-DYNODE-No.1 VOLTS • 420 
DYNODE-No. 1-TO-DYNODE-No. 2 VOLTS • 105 
DYNODE-No. 2-70-DYNODE-No. 3 VOLTS • 155 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 105 
ANODE-TO-CATHODE VOLTS • 1700 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 

C
O
U
N
T
I
N
G
 R
A
T
E
—
E
V
E
N
T
S
 P
E
R
 
M
I
N
U
T
E
 

b
e
a
r

. 
IV
 
a
m
 c
ee
' 

N
 

e
a
,
 c
e'

' 
r.

 
e
a
.
 c
e.
"'
 

ru
 

•
 
•
 
•
 

N
 

•
 
O
N
 

N
 

•
 
0
“
0
  

..— 
/ \ 

VALLEY PEAK 
PEAK 

VALLEY ee 38 
El t 

2 

e 5 5 
o 2 4 6 

PULSE HEIGHT—Kw 

SUS-13047 

IMEDO Electronic Components 
DATA 8 

2-70 



8575 

TYPICAL DYNODE MODULATION CHARACTERISTIC 

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

BETWEEN 
6.1% OF E 

MULTIPLIED BY 

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

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 

/ -
 

N(
 Z
 

o 

-900 -850 -800 -750 -700 _ 

DYNODE-Na 5 VOLTS (REFERRED TO ANODE) 
92CM-13044 
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TYPICAL ANODE CHARACTERISTICS 

CATHOOE-TO-DYNODE -No.I VOLTS • 488 
DYNODE-No.I - TO- DYNOOE-No.2 VOLTS •I22 
DYNODE - No.2- TO-DYNODE -No 3 VOLTS •I75 
EACH SUCCEEDING DYNODE-STAGE VOLTS -122 
ANODE -TO-CATHODE VOLTS • 2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-Ne I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No .5 POTENTIAL 
LIGHT SOURCE SA TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 

TEMPERATURE OF 2870•K. 

 •••••••••IMMININ••••••••••••••••••••••••••••••••••••••  
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

VOLTAGE DISTRIBUTION (A) OR (8) AS SHOWN ON CURVE, TABLE I. 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE -No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 

POTENTIAL. 
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8575 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT 

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

BETWEEN , 6 I % OF E 
MULTIPLIED BY 

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

4.0 
10 
1.4 
1.0 
164 

FOCUSING ELECTRODE IS CONNFcTrD TO DYNODE-No ; POTENTIAL. 
tLEL I HON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No.5 
POTENTIAL 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE VALUE OF H IN 
DIRECTION SHOWN, 

( I ). ..(2)1 OR (3)--• 

* DIRECTION (I) IS OUT OF PAPER 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT (Coned) 

(3) 
SUPPLY VOLTAGE (E). 3000V 
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AU 1000V 
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MAGNETIC FIELD INTNSITY - OERSTEDS 921M-2924 

TYPICAL FOCUSING-ELE CTRODE CHARACTERISTIC 

FOCUSING-ELECTRODE VOLTAGE 
IS VARIED By ADJUSTMENT 
Cf POTENTIOMETER CONNECTED 
BETWEEN DYNODE No.I AND CATHODE. 

I --3•JiL• • 
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RELATIVE ANODE CURRENT — PER CENT 
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8605/V18605/V2, 8606 

Image Intensifier Tubes 

Fiber-Optic Input and Output Faceplates 

Integrated Voltage Multiplier Incorporated in 8606 

Ruggedized Construction 

S-20 Spectral Response with Extended Red Sensitivity 

P20 Phosphor Screen 

GENERAL 

Each Type 

Spectral Response   S-20 with extended red 
response 

Wavelength of Maximum Response. 4700 +woo R 
- 500 R 

Photocathode: 

Material  Na-K-Cs-Sb(Multialkali) 

Minimum useful area 
Type 8606   11.1 cm2 (1.70 in2) 

Types 8605/V1, 8605/V2 12.6 cm2 (1.96 in2) 

Minimum useful diameter 

Type 8606.  37.5 mm (1.47 in) 

Types 8605N1, 81305N2. . . . 40 mm (1.58 in) 

Image surface: 

Shape  Flat, Circular 

Material   Fiber-Optic e 
Fluorescent Screen: 

1 Minimum useful area  3.8 cm2 (2.14 in2) 
Minimum useful diameter   42 mm (1.65 in) 
Phosphor   P20, Aluminized 

Fluorescence and phosphorescence Yellow-Green 
Persistence  Medium to Medium 

Short 
Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 
Focusing Method   Electrostatic 

*Note: The 8605/V1 is equivalent to the image intensi-
fier designated 8605-1 by the military and the 8605/V2 
is equivalent to the image intensifiers designated 
8605-2 and 8605-3. 

IMEM Electronic Components 
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8605/V1,8605V2, 8606 

Tube Dimensions: 

Maximum overall length 

Type 8606   

Types 8605N1, 8605N2   

Maximum diameter 

Type 8606   

Types 8605N1, 8605/V2 

Operating Position   

Weight ( Approx.) 

Type 8606  

Types 8605N1, 8605/V2  

12.028 in (302.51 mm) 

3.705 in (94.2 mm) 

3.737 in (95.10 mm) 

3.05* in (77.5 mm) 

Any 

4 lbs 8 oz (2.04 kg) 

14 oz (0.396 kg) 

MAXIMUM RATINGS, Absolute-Maximum Values 

Peak-to-Peak AC Input Voltageb 

Type 8606   

DC Anode-to-Cathode Voltage 

Types 8605N1, 8605N2  

Screen Luminance ( Brightness) 

Types 8605/V1, 8605N2  

Each Type 

Ambient-Temperature Range: 
Non-operating   -54° to +6e c 

_ Operating 

2.8 kV, 1200 to 2000 Hz 

16 kV 

125 fL 

  -54° to +52 ° C 

ELECTRICAL CHARACTERISTICS, Type 8606 Only 

Min. Typical 

Input Capacity`   22 

*Excluding exhaust tubulation cap. 

o 

o 

Max. 0 

55 

MBA Electronic Components 

DATA 1 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Characteristic 

Type 8606 
- Under conditions with 2.7 

± .05 kV 1500 Hz applied 
and at an ambient temper- 
ature of 22° C, unless 
otherwise noted. 

Type 8605/V1 
Underconditions with aDC- 
anode voltage of 15 kV and 
at an ambient temperature 
of 22°Ç, unless otherwise 
notes'. • 

Type 8605/V2 
Under conditions with aDC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 
noted. 

_..... .. 

Min. . -. «typical Max. Min. Typical Max. Min. Typical Max. Units 
Resolution: 

Centers  
, , 
25 35 — 57 70 — SI 70 — Line-

- Pairs/mm 
Edit« • 
(Peripheral)  23 30 — 45 — — 45 — — Line. 

Screen Luminance 
Pa irs/mm 

(Brightness) .. . — — f 
125 — — 

Luminance Gain:g 

At22 ° C   3.5 x 1Q4 — — 65h — — — — — fL/fe 
At-54 °C  2.8 x 104 — — — — 

— — — — ' fL/fc 
With green light ' 
soiree   — — — — — — 22 1 — — fL/ fc 



TYPICAL PERFORMANCE CHARACTERISTICS (Coned, 

Characteristic 

Type 8606 
Under conditions with 2.7 
± .05 kV 1500 Hz applied 
and at an ambient temper-
ature of 22° C, unless 
otherwise noted. 

Type 8605/V1 
Under c ond itions w ith a DC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22°C, unless otherwise 
noted. 

Type 8605/V2 
Under conditions with a DC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 
noted. 

Eeivalent Screen 
Backgrdend Input: 

Luminous". • • • 

Photocathode 
Sensitivity: 

Radiant: 

At4700 Xm. . 

At8000 R 6 x 10-3 

At8500R. . .  1 x 10 -3 — 

Luminous". . .  1.75 x104 2 x 10-4 

Luminance 
Uniformity  - 3:I1P 

Modulation Transfer 
Function(MTF):s 
(g”e next page) 

- 2 >t 10 -11 

- 4.6 x 10-2 1-

1-

4.6 x 10-2 — 

6 x 10-3 

1 x 10-3 

1.75 x104 2 x 10- -4 

- 2 x 1040 

— 4.6 x 10-2 — 

— 1.6 x 104  — 

— 1.4:1 1 2:1 r 

1m/c m2 

A/W 

A/W 

A/W 

A/Im 
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o o 
TYPICAL PERFORMANCE CHARACTERISTICS (Coned) 

o 

Choonetariatte 

Type 8606 
Under conditions with 2.7 
± .05 kV 1500 Hz applied 
and at an ambient temper- 
ature of 22° C. unless 
otherwise noted. 

Type 8605/V1 
Underconditions with aDC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 
noted. 

Type 8605/V2 
Under conditions with aDC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22°C, unless otherwise 
noted. 

For 2.5 Line-
Pairs/mm   90 95 — — — — — — — 

, 

% 

For 7.5 Line-
Pairs/mm   55 80 — — — — — — 

For 16 Line-
Pairs/mm . .   10 20 — — — — — — — % 

Paraxial Image 
Magnification 
(CnuOt   0.82 — 1.0 0.94 — 1.0 0.94 — 1.0 

Edge Image 
Magnification"   1.0 — 1.06 — — — — — — 

Image Align-
ment   — _ 0.06 — — 0.02 — — 0.02 in 

Image Stalg)ity in 
30 seconds".   — — 0.005 — — 0.005 — — 0.005 in 

Distortionx  — — 25 — — 8 - - 8 % 



b Suitable oscillators providing this input voltage are avail-
able from the Microsemiconductor Corporation, Culver City, 
CA; Varo, Inc., Plano, TX 75074; or Venus Scientific Inc., 
25 Bloomingdale Road, Hicksville, NY 11801. 

C At the maximum rated peak-to-peak ac input voltage of 
2.8 kV, 1200 to 2000 Hz, the maximum dc charging current 
will not exceed 200 microamperes. Charging current is 
defined as the peak value of the rectified charging current 
after the sinusoidal component has been subtracted. See 
waveshape below. Input capacity is measured at a tem-
perature of +52° C, with operating voltage applied, no light 
incident on the photocathode, and the tube shielded in a 
close-fitting, grounded metallic cylinder. 

efts —M°4 

d The resolution, both horizontal and vertical, is determined 
with a test pattern consisting of alternate black and white 
lines of equal width. Any two adjacent lineaste designated 
a "line-pair." 

e This minimills value applies at el die-fence mm from 
the major (optical) axis of the tube. 

IWith 1 x 10-3 footcandle or greater on the photocisthode.The 
8606 must be protected from overload by the use of a low 
power output oscillator when exposed to illumination 
levels above the specified value. Oscillators meeting the 
Military Specification 052374 are satisfactory. Vendors see 
footnote (b). 

o 

o 
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8605/V1 ,8605/V2, 8606 

9 Luminance Gain is defined as the quotient of screen bright-
ness in footlamberts by the photocathode illumination in 
footcandle s provided by a tungsten-filament lamp having 
a lime-glass envelope. The lamp is operated at a color 
temperature of 2854 ° K. The value of light input radiation 
on the photocathgde image surface is in the range of 
1 x 10-5 to 3 x 10 footcandle. 

h 
Under same conditions of footnote (g) except input radia-
tion on photocathode is 5 x 10-2 footcandle. Anode voltage 
is 15 kV. 

i Under the same condeions of footnote (g) except that a 
light input of 5 x 10"e footcandle is incident on Corning 
C.S. No.3-71 and C.S. No.4-67 interposed between the 

light source and the tube. Anode voltage is 15 kV. Use of 
these filters in conjunction with the 2854° K source 
closely approximates the P20 spectral distribution. 

k Defined as the equivalent value of luminous flux from it 
tungsten-filament lamp operating at 2854° K that would be 
required to cause an increase in screen brightness equal to 
screen background brightness. 

m For incident radiation at the wavelength of maximum re-
sponse of the spectral sensitivity characteristic. 

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

is operated at a color temperature of 2854° K. The light 
spot has a minimum diameter of 1.1". 

P The light source is a tungsten-filament lamp having a lime-
glass envelope. The lamp is operated at a color temperature 
of 2854° K. Luminance uniformity will not vary more than 
the ratio stated over a circular area 32.5 mm in diameter 
centered on the image screen. No distinct line of demarca-
tion between light and dark areas is permitted. Alterna-
tively, tubes will conform to MIL-I-55493 (EL) Uniformity 
Specification dated 26 November, 1968. 

The light source is a tungsten-filament lamp having a lime-
glass envelope. The lamp is operated at a color temperature 

of 2854 ° K. Luminance uniformity will not vary more than 
the ratio stated over a circular area 38 mm in diameter 
centered on the image screen. No distinct line of demarca-
tion between light and dark areas is permitted. 

F Under the same conditions as shown in footnote (q) except 

that Corning C.S. No.3-71 and C.S. No.4-67 filters are 
interposed between the light source and the tube. 

Electronic 
Components 

DATA 4 
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s A two-dimensional resolution pattern, providing constant 
illumination in the Y direction, and sinusoidal variation of 
intensity in the X direction is projected on the photoc athode. 
Per cent image modulation M may then be defined as; 

W - B 
M = - x 100 

w + B 

where W = maximum illumination in white line 
B= minimum illumination in black line 

Output image brightness is also a sinusoidal function of 
the distance across one direction of the pattern, and the 
output modulation is equal to or less than the input modula-
tion. The modulation transfer function (MTF) is defined as 
the ratio of the output modulation to input modulation ex-
pressed as a function of the spatial frequency of the inci-

dent illumination pattern. MTF for type 8606 is measured 
using Modulation Transfer Function Analyzer Model No.K1-b, 
a product of Optics Technology, Inc., Belmont, CA, using 
the specified procedure for that instrument. 

Paraxial Image Magnification (Cmx) is defined as the ratio 
of the separation of two diametrically opposite image 
points on the screen to the separation of the two corres-

ponding image points on the photocathode. The image 
points on the photocathode are separated by a distance of 
2 mm and are located equal distances from the major axis 

of the tube. 

Under the same conditions as shown in footnote (t) except 
the test points on the photocathode are separated by 32 mm. 

v The center of an image produced on the screen by focusing 
a test pattern on the optical axis of the photocathode will 
fall within a circle concentric with the optical axis of the 
screen having the specified diameter. 

W The center of the image produced on the screen of the tube 

as specified in footnote (v) will not shift more than the 
specified value during 30 seconds of operation. 

X A second magnification value (Emx) is obtained as stated 
in footnote (v) except the image points on the photocathode 
are separated by a distance of 32 mm. Per-cent distortion 

is defined by the equation 

Per-cent Distortion = 
Emx-Cmx 

Cmx 
x 100 

MCEDU Electronic Components 
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8605/V1 ,8605/V2, 8606 

OPERATING CONSIDERATIONS 

n, Magnetic Shielding 
Magnetic shielding of these tubes may be required to 
minimize the effects of extraneous fields on tube perfor-
mance. It is to be noted that ac magnetic fields are 
particularly objectionable in that they seriously impair 

Í tube resolution. If an iron or steel case is used, care 
should be taken to insure that the case is completely 
demagnetized. 

High Humidity for Types 8605/V1 and 8605/V2 
To avoid possible corona effects, it is recommended 
that these tubes not be operated under conditions of 
high humidity unless potted in silicone rubber, or equiv-
alent, and that sharp bends in terminal connection 
leads be avoided. 

DC Power Supply for Types 8605/V1 and 8605/V2 
The dc supply voltage for these tubes may be obtained 
from a suitable high-voltage power-supply unit. Such 
units are offered commercially by several manufacturers 
listed in buyers' guides. 

I 

DIMENSIONAL OUTLINE 

TYPE 8606 

DETAIL 'A' 

SPHERICAL R 

040±.005 
DU. 

093t.003 
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8605/V1,8605/V2, 8606 
DIMENSIONAL OUTLINE 
TYPE 8606 

o 

RETICLE 
PLATE - 

Note: Dimension applies with 1" of tube end. 
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8605/V1,8605/V2, 8606 

DIMENSIONAL OUTLINE 
TYPE 8606 

V 
U 

DETAIL "El' 

FIBER -OPTIC 
SCREEN IMAGE 
SURFACE 

$2 La - 3109 

Dimen- 
sions 

Inches mm 

Min. Max. Min. Max. 

A 11.906 12.028 302.512 305.511 

B 11.025 11.115 280.035 282.321 
C 2.372 2.398 60.249 60.909 

D 3.742 Dia. 3.747 Dia. 95.047 Dia. 95.174 Dia. 

E 2.095 Dia. 2.105 Dia. 53.213 Dia. 53.467 Dia. 
Fe .237 .243 6.020 6.172 

G .082 .092 2.082 2.336 
tl .093 .113 2.362 2.870 

K 3.737 Dia. 3.747 Dia. 94.92 Dia. 95.10 Dia. 

M 2.950 Dia. 3.050 Dia. 74.930 Dia. 77.470 Dia. 

N .620 Dia. .630 Dia. 15.748 Dia. 16.002 Dia. 

t 0 .120 Dia. .123 Dia. 3.048 Dia. 3.124 Dia. 

P .208 .218 5.283 5.537 

,Q .370 .380 9.398 9.652 

.R 2.51 Dia. 2.55 Dia. 63.75 Dia. 64.77 Dia. 

,'S 2.781 Dia. 2.791 Dia. 70.637 Dia. 70.891 Dia. 
T 2.979 Dia. 2.994 Dia. 75.666 Dia. 76.047 Dia. 

U 3.083 Dia. 3.098 Dia. 78.308 Dia. 78.689 Dia. 
V 3.245 Dia. 3.260 Dia. 82.423 Dia. 82.804 Dia. 

W 3.297 Dia. 3.312 Dia. 83.743 Dia. 84.124 Dia. 

X 3.500 Dia. 3.520 Dia. 88.900 Dia. 89.408 Dia. 

Y 3.54 Dia. 3.58 Dia. 89.91 Dia. 90.93 Dia. 

Z .183 .193 4.648 4.902 

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 mm). 
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OSCILLATOR 
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FIBER 
OPTICS 

PHOTOCATHODE 
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8605/V1, 8605/V2,8606 

DIMENSIONAL OUTLINE 
TYPES 8605N1 AND 8605N2 

EXHAUST 
TUBULATION 

CAP 

C 

ANODE 
TERMINAL 

FIBER-OPTIC SCREEN 

 7C1N 

IMAGE SURFACE 

E 

FIBER -OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

PHOTOCATHODE 
T [KM INAL 

1 
H 

92L5 - 3094 

Dimen sions Inches mm 

A 3.690 ± .015 93.7 ± .4 
B 3.337 84.8 
C 2.600 ± .015 Dia. 66 ± .4 Dia. 
D 3.00 ± .05 Dia. 76.2 ± 1.3 Dia. 
E 1.15 29.2 
F .320 ± .020 8.13 ± .51 
G .042 ± .02 1.1 ± .5 
H .70 17.8 
J .77 ± .03 19.6 ± .8 
K 2.100 ± .005 Dia. 53.3 ± .13 Dia. 
L 2.50 Dia. 63.5 Dia. 
M 1.575 Min. Dia. 40 Min. Dia. 
N 1.70 Max. R. 43.2 Max. R. 
P .55 Dia. 14 Dia. 

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 rum). 
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8605/V1,8605/V2, 8606 

  III MUM BBBBBBBBB 
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8605/V1 ,8605/V2, 8606 
LUMINANCE GAIN AS A FUNCTION OF VOLTAGE FOR 

TYPE 8606 
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8605/V1,8605/V2, 8606 
TYPICAL SPECTRAL RESPONSE CHARACTERISTIC FOR 

ALL TYPES 

2 
ABSOLUTE SENS TIVITY 

EL AT VE SENSITIVITY 

1 

2500 3500 4500 5500 6500 7500 6500 9500 

WAVELENGTH —ANGSTROMS 

ULM-310S 
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8605/V1, 8605/V2, 8606 

TYPICAL MODULATION TRANSFER FUNCTION 

VERSUS FREQUENCY FOR TYPE 8606 

2 4 6 8 2 
10 

4 

SFATIAL FREQUENCY-LINE PAIRS/MILLIMETER 

1121M-5101 
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8605/V1,8605/V2, 8606 

CONTRAST TRANSFER CHARACTERISTICS FOR 

TYPES 8605/V1 AND 8605/V2 
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CONTRAST TRANSFER CORRESPONDS TO MODUL-
ATION TRANSFER FUNCTION (MTF)EXCEPT THE 

i RESOLUTION PATTERN EMPLOYED HAS A SQUARE 
, WAVE VARIATION OF INTENSITY IN THE X 

.1 DIRECTION 
  .-.1-- CONTRAST TRANSFER IS SLIGHTLY HIGHER THAN 

.'' MTF SEE REFERENCE BELOW FOR METHOD OF 
--•   .-.1-- CONTRAST TRANSFER IS SLIGHTLY HIGHER THAN 

.'' MTF SEE REFERENCE BELOW FOR METHOD OF 

:-:: 

CONVERTING ONE CHARACTERISTIC TO THE OTHER. 

II 
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8644, 8645 
Photomultiplier Tubes 

3/4 Inch Diameter, 10-Stage, Head-On Types 
Multialkali Photocathode of High Quantum Efficiency 
In-Line Electrostatically-Focused Dynode Structure 

For miniaturized low-level light detection and measurement 

systems and laser detection equipment to approximately 8000 
angstroms. Typical quantum efficiency of these tubes at 6943 
angstroms, is 2.5 per cent. 

_ 
GENERAL 
Spectral Response   S-20 
Wavelength of Maximum Response.. . . 4200 ± 500 angstroms 
Cathode, Semitransparent  Potassium-Sodium-Cesium-

Antimony (Multialkali) 
Shape Sperical Section 

Minimum area 0  2 sq.in (129 sq.mm) 
Minimum diameter  0.5 in.(12.7 mm) 

Window  Borosilicate, Corning° No.7056, 
or equivalent 

Shape Plano-Concave 
Index of refraction at 5893 angstroms  1.49 

Dynodes: 

Substrate  Copper-Beryllium 
Secondary-Emitting Surface Beryllium-Oxide 

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

Anode to dynode No.10 2  4 pF 
Anode to all other electrodes 3  6 pF 

Maximum Overall Length (Excluding leads): 

8644 39 in (99 mm) 
8645 455 in (115.6 mm) 

Maximum Diameter: 

8644 078 in (19.8 mm) 
8645  0.95 in (24.1 mm) 

Bulb T6 

Lead Connections  (See Dimensional Outline) 
Temporary Base  Small-Shell Duodecal, JEDEC B12-43 
Magnetic Shield   See footnote (b) 
Operating Position  Any 
Weight (Approx.): 
8644 

With temporary base 1.7 oz (48.2 g) 
—0- Without temporary base 0.9 oz (25.5 g) 

8645  4.5 oz (127.6 g) 
Indicates a change. 
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8644, 8645 
ABSOLUTE-MAXIMUM RATINGS 

8644 8645 
Supply Voltage (DC or Peak AC): 
Between Anode and Cathode .  2100 max. 1800 max. V 

Between Anode and 
Dynode No.10  300 max. 300 max. V 

Between Consecutive Dynodes..   200 max. V 

Between Dynode No.1 
and Cathode  400 max. V 

—.Average Anode Currentd  0.5 max. 0.1 max. mA 
—.Ambient Temperature  85 max. 55 max. °C 

CHARACTERISTICS RANGE VALUES 
Under conditions with dc supply voltage (E) across a voltage 

divider as shown in Table I. This voltage distribution is pro-
vided ,by the integral voltage-divider network of type 8645. 

With E = 1500 volts dc (Except as noted) 

For Both Types: Min. Typ. Max. 

Sensitivity: 
Radiant, at 
4200 angstroms  — 5.1 x 103 — A/W 

Cathode radiant, 
at 4200 angstroms ..   — 0.064 — A/W 

Luminousf  4 12 60 A/lm 
Cathode luminous: 

With tungsten — A/lm 
light sourceg . . .. 1.2 x 10-4 1.5 x 10-4 

With blue 
light sourceh . . . . 5.5 x 10-8 8.5 x 10-8 — A 

With red 
light sourcei   4 x 10-7 5.2 x 10-7 — A 

Current Amplification   . — 8 x 104 — 
Equivalent Anode- j— 4 x 10-11 6 x 10-10 lm 
Dark-Current Inputk'm ‘ — 9.4 x 10-14" 1.4 x 10-12" W 

—0.- Amide Dark Currentk‘m . — 1.2 x le - A 
Equivalent Noise InputP { — — 2.5 x 10-12 n — — lm 

6 x 10-15 W 

Anode-Pulse Rise Time (' — 1.8 x 10-9 — s 

Electron Transit Timer.* — 2 x 10-8 — s 
With E = 2000 volts dc (Except as noted) 

For Type 8644 Only: Min. Typ. Max. 

Sensitivity: 
Radiant, at 
4200 angstroms  — 4.7 x 104 — A/W 

—e- Indicates a change. 
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8644, 8645 

- 

Cathode radiant, 

at 4200 angstroms — 0.064 — A/W 

Luminousf  110 — A/lm 

Cathode luminous: 

With tungsten 

light sourceg . ... 1.2 x 104  1.5 x 104  — A/1m 

With blue 

light sourceh 5.5 x 10-8 8.5 x 10-8 A 
With red 

light source   4 It 10-7 5.2 x 10'7 A 

Current Amplification .. ••• 7.3 x 105 

Equivalent Anode- 4 x 10'11 6 x 10'10 1m 

Dark-Current Inputh,m 1— 9.4 x 10-14" 1.4 x 10-12n W 
Anode Dark Current.   . 5 x A 

Anode-Pulse Rise Time* — 1.5 x 10-9 

Electron Transit Time r.. — 1.7 x 10-8 

• Made by Corning Glass Works, Corning, New York. 
b Magnetic shielding material, for type 8644, in the form of foil or 
tape as available from the Magnetic Shield Division, Perfection 
Mica Company, 1322 North Elston, Chicago 24, Illinois, or equiv-
alent. Type 8645 has an integral magnetic shield. 

d Averaged over any interval of 30 seconds maximum. 

• Tube operation at room temperature or below is recommended. 

f Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 2870° K and a light input of 1 microlumen is 
used. 

Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 2870°K. The value of light flux is 0.01 lumen 

and 200 volts are applied between cathode and all other electrodes 
connected as anode. This characteristic can not be measured 
after type 8645 is encapsulated in its potting compound. 

h Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter (Corning C.S. No.5-58, polished 
to 1/2 stock thickness—Manufactured by the Corning Glass Works, 
Coming, New York) from a tungsten-filament lamp operated at a 
color temperature of 2870° K. The value of light flux incident on 
the filter is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected as anode. This characteristic 
can not be measured after type 8645 is encapsulated in its potting 
compound. 

i Under the following conditions: Light incident on the cathode is 
transmitted through a red filter (Corning C.S. No.2-62—Manufac-
tured by the Corning Glass Works,Corning, New York) from a tung-
sten-filament lamp operated at a color temperature of 2870° K. 

MODE Electronic Components 
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8644, 8645 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all other electrodes con-
nected as anode. This characteristic can not be measured after 
type 8645 is encapsulated in its potting compound. 

k At a tube temperature of 22° C. Dark current may be reduced by 

use of a refrigerant. 

m With supply voltage (E) adjusted to give a luminous sensitivity of 
30 amperes per lumen. 

At 4200 angstroms. This value is calculated using a conversion 
factor of 428 lumens per watt. 

P Under the following conditions: Supply voltage (E) is as shown, 
22° C tube temperature, external shield connected to cathode, 
bandwidth 1 cycle per second, tungsten-light source at a color 
temperature of 2870°K interrupted at a low audio frequency to pro-
duce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off" 
period. 

q 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. 

r The electron transit time is the time interval between the arrival 
of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal reaches 
peak amplitude. The transit time is measured under conditions 
with the incident light fully illuminating the photocathode. 

OPERATING CONSIDERATIONS 
Terminal Connections and Mounting Considerations: 

Type 8644 

The 8644 is supplied with a small-shell duodecal 
base attached to semiflexible leads to facilitate test-
ing. After testing, the attached base should be removed 
prior to installing the 8644 in a given system. 

The semiflexible leads of the 8644 may be soldered 
or welded into the associated circuit. However, extreme 
caution must be exercised when making such connec-
tions to the leads to prevent tube destruction due to 
thermal stress of the glass-metal seals. A heat sink 
placed in contact with the semiflexible leads between 
the point being soldered, or welded, and the glass 
button is recommended. 
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8644, 8645 
Excessive bending of the leads—especially in the 

region close to the glass button—must be avoided. 
Direct clamping to the bulb for mounting purposes 

is not recommended. It is suggested that a resilient 
material, such as Silastic* RTV 881, RTV 882, or 
equivalent, be used between the bulb and clamp. 

The application of high voltage, with respect to 
cathode, to insulating or other materials supporting or 
shielding the 8644 at the photocathode end of the tube 
should not be permitted unless such materials are 
chosen to limit leakage current to the tube envelope to 
1 x10-12 ampere or less. In addition to increasing dark 
current and noise output because of voltage gradients 
developed across the bulb wall, such high voltage may 
produce minute leakage current to the cathode through 
the tube envelope and insulating materials which can 
permanently damage the tube. 

Type 8645 
Support for the 8645 may be effected by clamping 

directly to the magnetic shield. However, only that 
amount of uniformly distributed pressure necessary to 
hold the tube firmly in position should be employed. 

Shielding: 
Type 8644 

Electrostatic and magnetic shielding of the 8644 
is usually required. When a shield is used it must be 
at cathode potential. 

See accompanying curves which show the effect 
of magnetic fields on anode current of the 8644 under 
the conditions indicated. The effects of hysteresis 
due to residual magnetism of the materials used in the 
tube structure have been neglected. 

Type 8645 

The 8645 is encapsulated with an insulating 
plastic potting compound in a magnetic shield and has 

* Trademark of Dow Corning Corporation, Midland, Michigan. 
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8644, 8645 
an integral voltage-divider network. The magnetic 
shield is electrically connected to the photocathode. 

See accompanying curve which shows the effect 
of magnetic fields on anode current of the 8645 under 
the conditions indicated. The effects of hysteresis 
due to residual magnetism of the materials used in the 
tube have been neglected. 

See accompanying voltage-divider network and 
supply voltage connections for the 8645. 

Dark Current: 
A very small anode dark current is observed when 

voltage is applied to the electrodes of these tubes in 
complete darkness. Among the components contributing 
to dark current are ohmic leakage between the anode 
and adjacent elements and pulses produced by elec-
trons thermionically released from the cathode, secon-
dary electrons released by ionic bombardment of the 
dynodes, support rods, or cathode, and by cold emission 
from the electrodes. 

Typical anode dark current as a function of lumi-
nous sensitivity at a temperature of +22° C is shown 
in accompanying Typical-Dark Current and EADCI 
Characteristic s. 

A temporary increase in anode dark current by as 
much as 3 orders of magnitude may occur if these 
tubes are exposed momentarily to high-intensity ultra-
violet radiation from sources such as fluorescent room 
lighting even though voltage is not applied to the tubes. 
The increase in dark current may persist for a period 
of 24 to 48 hours following such irradiation. 

For optimum tube performance it is also recommend-
ed that the 8644 and 8645 be operated ator below room 
temperature. Dark current may be reduced by use of a 
refrigerant such as dry ice. 

Operating Stability: 
The operating stability of the 8644 and the 8645 

is dependent on the magnitude of the anode current. 
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8644, 8645 
The use of an average anode current well below 

the maximum rated value of 0.5 milliampere is re-
commended when stability of operation is important. 
When maximum stability is required, operation at an 
average anode current of 0.5 microampere is recom-
mended. 

Operating Voltage s: 

The 8645 is supplied with an integral voltage-
divider network. The following considerations, ac-
cordingly, apply only to type 8644. 

The voltage applied between cathode and dynode 
No.1 should be nearly constant and have a value of at 
least 150 volts to insure high conversion efficiency, 
i.e., high photon quantum efficiency, high collection 
efficiency, and high first dynode gain. Zener diodes, 
or other constant voltage sources, may be employed 
across these elements to provide constant voltage in 
applications where tube sensitivity is varied by ad-
justing the supply voltage. 

The operating voltage between dynode No.10 and 
anode should be kept as low as will permit operation 
over the knee of the accompanying anode characteris-
tic curves. With low operating voltage between dynode 
No.10 and anode, the ohmic leakage current to the 
anode is reduced. Operation over the knee occurs in 
the approximate range of 100 to 150 volts for the 
light level range shown. Under high pulse current 
conditions, saturation due to space-charge limitations 
will occur and higher voltage will be required. To 
obtain the suggested operating voltage between dynode 
No.10 and anode, it is necessary to increase the supply 
voltage between these electrodes by an amount equal 
to the voltage drop across a particular output load. 

The operating voltages for the 8644 can be sup-
plied by spaced taps on a voltage divider across a re-
gulated de power supply. The current through the volt-
age divider will depend on the applied voltage and the 
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linearity required by the application. In general, the 
current in the divider should be at least 5 times great-
er than the maximum average value of anode current. 
The resistance value of the voltage divider should be 
adequate to prevent variation of dynode potentials by 
signal current. Resistance values greater than 10 meg-
ohms should not be employed between adjacent tube 
elements. Location of the voltage-divider arrangement 
should be such that the power dissipated in the re-
sistor string does not increase the temperature of the 
tube. In pulse applications requiring low-noise opera-
tion, it is recommended that the negative high-voltage 
terminal be grounded. 

See Typical voltage-divider arrangement for use 
with the 8644. The choice of resistance values for the 
voltage-divider string is usually a compromise. If low 
values of resistance per stage are utilized, the power 
drawn from the supply and the required wattage rating 
of the resistors increase. Phototube noise may also 
increase, due to heating, if the divider network is 
mounted near the tube. The use of high values of re-
sistance per stage may cause deviation from linearity 
if the voltage-divider current is not maintained at a 
value of at least 5 times that of the maximum average 
anode current and may limit anode current response to 
pulsed light. 

When the ratio of peak anode current to average 
anode current is high, non-inductive high-quality ca-
pacitors should be employed across the latter stages 
of the tube. The values of these capacitors should be 
chosen so that sufficient charge is available to prevent 
a change of more than a few per cent in the interstage 
voltages throughout the pulse duration. 

Damping resistors in series with each of the dynode 
leads of the latter stages of the tube may be used to 
suppress spurious oscillations under high peak current 
conditions. Typical values for these resistors are in 
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the range of 5 to 50 ohms. These values are chosen to 
provide sufficient damping while minimizing the volt-
age drop across the resistors. 

The high voltages at which these tubes are oper-
ated are very dangerous. Care should be taken in the 
design of apparatus to prevent the operator from coming 
in contact with these high voltages. Precautions should 
include the enclosure of high-potential terminals and 
the use of interlock switches to break the primary cir-
cuit of the high-voltage power supply when access to 
the apparatus is required. 

In the use of the 8644 and the 8645, as with other 
tubes requiring high voltages, it should always be 
remembered that these high voltages may appear at 
points in the circuit which are normally at low po-
tential, because of defective circuit parts or incorrect 
circuit connections. Therefore, before any part of the 
circuit is touched, the power-supply switch should be 
turned off and both terminals of any capacitors grounded. 

TABLE I 

TYPICAL VOLTAGE DISTRIBUTION 

8.33% of Supply 
Between: Voltage (E) 

Multiplied by: 

Cathode and Dynode No.! 1.1 
Dynode No.! and Dynode No.2 1.2 
Dynode No.2 and Dynode No.3 1.7 
Dynode No.3 and Dynode No.4 1.0 
Dynode No.4 and Dynode No.5 1.0 
Dynode No.5 and Dynode No.6 1.0 
Dynode No.6 and Dynode No.7 1.0 
Dynode No.7 and Dynode No.8 1.0 
Dynode No.8 and Dynode No.9 1.0 
Dynode No.9 and Dynode No.10 1.0 
Dynode No.10 and Anode 1.0 
Anode and Cathode 12.0 
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8644, 8645 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR TYPE 8644 

R1 

+0 
TO 

REGULATED 

DC POWER R 
SUPPLY 

(SEE NOTE) 
-0 

DYNODE N210 

DYNODE N2 9 

CI 

 VV.),  
R12 

C2 

RI 

DYNODE NM 8 

(13 
LOAD 

CONNECTION 

DYNODE N27 

DYNODE N12 6 

ANODE 
RETURN 

DYNODE Ng 5 

DYNODE NI) 4 

DYNODE NS) 3 

DYNODE N12 2 

DYNODE N4 I 

14 

16 

3 

2 

PHOTOCATHODE 

NOTE: Adjustable between approximately 500 and 
2100 volts dc. 

C1' C2 '• 0.01 µF, non-inductive type, 400 volts 
(dc working) 

TYPE 
8644 

920.1 -1176 

RI: 51 kilohms, 5%, 1 watt 
R2: 56 kilohms, 5%, 1 watt 
R3: 82 kilohms, 5%, 2 watt 

R4 through R11: 47 kilohms, 5%, 1 watt 
R12, R13: 10 to 50 ohms, 10%, 1/2 watt 

(See Damping resistors under Operating Considerations, 
Operating Voltages) 
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8644, 8645 
INTEGRAL VOLTAGE-DIVIDER NETWORK OF TYPE 8645 

o 

"C» LEAD (BLACK) 
»- 0 

TO REGULATED POWER SUPPLY 
+0 • B" LEAD (RED) 

0 

o 

CATHODE PHOTO- e l.\  

 (1 DY 2 

 (1 DY 3 MAGNETIC SHIELD (CONNECTED TO PHOTO-CATHODE) ( I04 

( ID" 

 (1 DY 6 
CI: 68 pF ± 10%, 

500 volts (dc workipg) 

( I Dy 7 C2: 270 pF ± 10%, 

500 volts (dc working) 

RI: 220 lulohms, 

 (f DY 8 5%, 1/4 watt 

R2: 240 kilohms, 

5%, 1/4 watt 

y (1 ors R3: 330 kilohms, 

i 5%, 1/4 watt c 

R4 to R11: 200 kilohms, 

  DY 10 5%, 1/4 watt 

C2 

//ANODE 
 <  .A« LEAD 

921.10-11, 
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DIMENSIONAL OUTLINE (TYPE 8644) 

INICITOCATMOOE 

0.685 2 0.035   
(17.3 ± '0.89 1 I.R. 

T8 BULB 

0.28(7.)) 
MAX. 

0.755 
((9.2) 

MAX. DIA. 
lo+-

0.5 
(12.7) 

NOTE 3 
MIN. D IA. FACEPLATE 

3.26 20.15 
(82.82 3.8) 

3.8 
(96.5) 
MAX. 

0.5 
(12.7) 
NOTE 2 

0.30(7.6)MAX. 

0.78 ((9.8) 
MAX. DIA. 
NOTE 2 

.16 (4) 
MAX. DIA. 

L5 138.1) MIN. TEMPORARY BASE 
— No. B2-43 

12 SEMIFLEXIBLE 1 
GOLD PLATED 

1 I •028 2 .004n, . , 

(0.7+0.1) `'."'• L-rtrfrr,r7TrIrri.r I 
il »i t .II: 
I 11(111-. 1 ;1; lI I It, 
! U  -'I 924M- 11782 

0 

o 
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8644, 8645 
DIMENSIONAL OUTLINE (TYPE 8645) 

• 0.921 0.3 
1- (23.41 0.13) DIA. —1 
-.I 0.5 02.7) 

MIN. DIA, 

4.50±05 
114.3± 1.3) 

24 (6* (I. 3.05) DIA. 
MIN. 

PHOTOCATHODE 

MAGNETIC 
SHIELD 
NOTE 2 

INSULATING 
PLASTIC 
MATERIAL 

VOLTAGE 
DIVIDER NETWORK 

.155 (3.9) DIA. 

921.5-1179R1 

NOTE 1: Dimensions are in inches unless otherwise stated. 
Dimensions in parentheses are in millimeters. 

NOTE 2: Wall thickness of magnetic shield ig 0.020" (0.5 
mm) Netic* and 0.014" (0.355) Conetic*. 

PHOTOCATHODE LEAD.C. 

(BLACK) 

) No.24 AWG (19 STRANDS 

OF No.36 WIRE, TEFLON 

INSULATED I 

MIL - W-1613780 
1,21A-11113141 

165. 

.615 (15.6) DIA. 

NODE LEAD •A• 
COAXIAL CABLE PG 195/U 

ANODE RETURN LEAD 

(RED) 

NO. 24 AV/G (19 STRANDS OF 

NO. 36 WIRE, TEFLON IN 

MIL-W-168780 

* Made by Magnetic Shield Division, Perfection Mica Comp-
any, 1322 North Elston, Chicago 24, Illinois, or equiv-
alent material. 
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8644, 8645 
LEAD ORIENTATION (Bottom View) 

_ 12 SEMIFLEXIEILE 
INDEX 20 •GOLD PLATED LEADS 
(NOTE 4) .0282.004 

20* (0.22. 0.1) DIA. 20, 

20):N 

4 -  -- 

:422.01 20 
(11.94 20* 

DIA. 1 

• --NOTES 

20. 

20* sms. MPS 

NOTE 1: Dimensions are in inches unless otherwise stated. 
Dimensions in parentheses are in millimeters. 
NOTE 2: Within this length, maxi mum diameter of tube is 
0.78 inch (19.8 mm). 
NOTE 3: Deviation from flatness within a concentric circle, 
0.55 inch (14 mm) diameter will not exceed 0.006 inches 
(0.15 mm) peak to valley. 
NOTE 4: Lead is cut off within 0.06 inch (1.5 mm) of glass 
button for indexing. 
NOTE 5: Leads 6, 7, 15, 16, and 17 are cut off within 0.06 
inch (1.5 mm) of glass button. 

TERMINAL DIAGRAM With Temporary Base, 
JEDEC 812-43, Bottom View 

Pin 1: Dynode No.1 p 0140 Pin 9: Dynode No.6 
Pin 2: Dynode No.3 DY 6 7 DYE' Pin 10: Dynode No.4 
Pin 3: Dynode No.5 Dy 0 6 Pin 11: Dynode No.2 
Pin 4: Dynode No.7 7 Pin 12: Photocathode 
Pin 5: Dynode No.9 ,y 5 i 

DY4 

Pin 6: Anode DIRECTION OF LIGHT: 

Pin 7: Dynode No.10 DY3 I 2 0,2 INTO END OF BULB 

Pin 8: Dynode No.8 DY K 

LEAD TERMINAL CONNECTIONS (Bottom View) 

Lead 1: Dynode No.1 
Lead 2: Dynode No.3 
Lead 3: Dynode No.5 me Dye 
Lead 4: Dynode No.7 DY6 

Lead 5: Dynode No.9 DY4 
Lead 8: Anode otz 
Lead 9: Dynode No.10 
Lead 10: Dynode No.8 
Lead 11: Dynode No.6 
Lead 12: Dynode No.4 
Lead 13: Dynode No.2 
Lead 14: Photocathode 

EN3 

DY3 

DTI 

DIRECTION OF LIGHT. 
INTO END OF BULB 

) 
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SPECTRAL RESPONSE CHARACTERISTICS 
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8644, 8645 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SEE TABLE I FOR VOLTAGE D STRIBUTION. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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e Teal 
WOO ISOD 2000 22 3000 

SUPPLY VOLTS CE) BETREEN ANODE AND CATHODE 

AVERAGE ANODE CHARACTERISTICS FOR TYPE 8644 

DYNODE -Nal -TO-CATHODE VOLTS 38 

DYNODE No. 1 - TO- DYNODE No.2 VOLTS • 150 
DYNODE No.2- TO- DYNODE No. 3 VOLTS • 213 

EACH SUCCEEDING - DYNODE- STAGE VOLTS .125 

LIGHT SOURCE S A TUNGSTEN-FILAMENT LAMP OPERATE° 

AT COLOR TEMPERATURE OF 2870 K. 
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Photomultiplier Tube 
Ruggedized, 2"-Diameter, 10-Stage Type 

GENERAL 

Spectral Response  See accompanying 
Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 51 

Cathode, Semitransparent.... Cesium-Potassium-Antimony 
(Bialkali) 

Minimum area 254 in2 (16.4 cm2) 

Minimum diameter   1.8 in (4.6 cm) 

Window   UV-Grade Sapphire 

Shape   Plano-Plano 

Index of refraction   See Table I 

Dynodes 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface  Beryllium-Oxide 

Structure  Venetian-Blind 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10 
and guard ring   9.5 pF 

Anode to all other electrodes   9.5 pF 

Maximum Overall Length   4.00 in (10.2 cm) 

Maximum Diameter   2.06 in (5.2 cm) 

Magnetic Shield   See footnote a 

Operating Position   Any 

Weight (Approx.)   7 oz (190 g) 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   2000 max. V 

Between anode and dynode No.10  300 max. V 

Between anode and guard ringe "  300 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   600 max. V 

Average Anode Currentd   2 max. mA 

Ambient-Temperature Range*  -100 to + 75 max. °C 
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Under conditions with de supply voltage (E) across a voltage 
divider providing 3/13 of E between cathode and dynode No.1; 
1/13 of E for each succeeding dynode stage; and 1/13 of E 
between dynode No.10 and anode. The guard ring is operated 
at or near anode potential. 

With E = 1500 Volte (Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiantf at 4000 
angstroms   — 1.8x104 — A/W 

Luminousg (2870°K) 7 17 165 A/lm 

Current withdplue 
light §ource" 
(2870"K +C.S. No. 
5-58)   9x1Cr6 2x10-5 2x10-4 A 

Cathode Sensitivity: 

Radianti at 4000 
angstroms   — 6.9 x 10-2 A/W 

Luminousk 
(2870° K)   5.8 x 10-5 6.7 x 10-5 A/1m 

Current with blue 
light sourcem 
(2870° K +C.S.. 
No.5-58)   7x10-11 8x10-11 A 

Quantum Effi-
ciency" at 3750 
angstroms .  _ 22 - - — %— 

Current Amplification — 2.6x105 

Anode Dark Currentg — lxicr9 9x10-9 A 

Equivalent Anode — 1.3x10-10 1.2x10-9 lm 
Dark Current Input — 1.3x10-12q 1.2x10-1241 W 

Equivalent Noise I 
( : 1.4x10- 12 - lm Input'    

1.4 x 10-15" W 

Peak-to-Valley Ratio 
of Pulse Height 
Spectrtim with Fe' 
Source   

Dark Pulse Spectrum 

Anode-Pulse Rise 
Time" at 2000 V . . 

Electron Transit 
Time' at 2000V . . 

10 30 

See accompanying Typical Dark 
Pulse Spectrum 

- 7x10-9 
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r "..) 

With E = 1100 Volts 

Pulse Height Reso-
lution."  

Pulse Height*   6,10.'12 

7.7 8 

— coulombs 

Under conditions with dc supply voltage (E) across a voltage 
divider providing the following cathode-to-anode voltage dis-
tribution: 2, 1, 1, 1, 1, 1, 1, 4, 3.5, 4, and 4.8. The guard ring 
is connected at or near anode potential. 

With E = 2000 Volts 

Min. Typical Max. 

Pulse Current: 

Space-Charle Limited 
(Saturated)'.... — 

Linear'  

0.5 

0.033 

A 

A 

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

60622, or equivalent. 

C The guard ring is an electrode located between dynode 
No.10 and anode. Its function is to minimize leakage cur-
rent flowing to the anode. 

d Averaged over any interval of 30 seconds maximum. When 

stability of operation is important, the use of an average 
anode current well below the maximum rated value is 

recommended. 

e Tube operation at room temperature or below is recom-

mended. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1030 lumens 

per watt. 

g These values are calculated as shown below: 

Anode Current (with blue 
light source) (A) 

Luminous Sensitivity (A/1m) — 
0.12 x Light Flux of 
1 z le (1m) 

lECEM Electronic DATA 2 
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8664 
The value of 0.12 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (h) to the anode current measured under the same 
conditions but with the blue filter removed. 

h Under the following conditions: Light incident on the 

cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness — Manufactured 
by the Corning Glass Works, Corning, New York) from a 
tungsten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
1 x 10-5 lumen. 

This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1030 lumens 
per watt. 

k These values are calculated as shown below: 

Cathode Current (with blue light 

Cathode Luminous source) (A) 

Sensitivity (A/1m) =  

0.12 x Light Flux of 1 x 10-5 (1m) 
The value of 0.12 is the average value of the ratio of the 

cathode current measured under the conditions specified 
in footnote (m) to the cathode current measured under the 
same conditions but with the blue filter removed. 

In Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning 
C. S. No.5-58, polished to 1/2 stock thickness — Manu-
factured by the Corning Glass Works, Corning, New York) 
from a tungsten-filament lamp operated at a color tempera-
ture of 2870° K. The value of light flux incident on the 
filter is 1 x 10-5 lumen and 250 volts are applied between 
cathode and all other electrodes connected as anode. 

a Calculated from the typical cathode radiant sensitivity 
value. 

P At a tube temperature of 22° C. Light incident on the 
cathode is transmitted through a blue filter (Corning C. S. 
No.5-58, polished to 1/2 stock thickness). The light flux 
incident on the filter is 10 microlumens. The supply volt-
age (E) is adjusted to obtain an anode current of 9 micro-
amperes. Sensitivity of the 8664 under these conditions 
is approximately equivalent to 7.5 amperes per lumen. 
Dark current is measured with no light incident on the tube. 

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

-• 1030 lumens per watt. 

✓ Under the following conditions: Supply voltage (E) is as 
shown, 22° C tube temperature, external shield connected 
to cathode, bandwidth 1 Hz, tungsten light source at a color 
temperature of 2870° K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between 
zero and the value stated. The "on" period of the pulse 
is equal to the "off" period. 

s At 4000 angstroms. This value is calculated from the 
ENI value in lumens using a conversion factor of 1030 
lumens per watt. 

) 

r Light incident on the photocathode is obtained from a 
Harshaw Type HG 0.005" beryllium window Nal(T1) scin-
tillator, 0.04" thick and 7/8" in diameter (or equivalent) 
and an isotope of iron having an atomic mass of 55 (Fe55) 
and an effective activity of 1 µcurie. 

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

" The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance 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. 

W With a supply voltage E of 1100 volts. Anode load is a 

100-kilohm resistor in parallel with a total capacitance 
of 100 pF. Under pulse conditions, the interstage voltages 
of the tube should not deviate more than 2% from the inter-
stage voltage values during no-signal conditions. The 662 
keV photons from a one-microcuire Cs 137 source and a cylin-
drical 2" x 2" thallium-activated sodium-iodide scintillator 
Nal(T1)-type Harshaw Type 8D8S50, Serial No. CJ-156, or 
equivalent, are used. The Cs 1 37 source is in direct con-
tact with the metal end of the scintillator container. The 
faceplate end of the crystal is coupled to the faceplate of 
the tube using a coupling fluid such as Nujol mineral oil, 
or equivalent. Pulse-height resolution in per cent is de-

MCOM Electronic Components 
DATA 3 

8-70 



8664 
fined at 100 times the ratio of the width of the photopeak 
at half the maximum count rate in the photopeak height 
(A) to the pulse height at maximum photopeak count rate 

(B). 

PULSE HEIGHT 19 

PHOTO 
PEAK 

9 2L S - 2487 

x Pulse height is defined as the average charge collected at 
the anode from a pulse caused bz the photoelectric absorp-

tion of a 662 keV photon from Cs 137 in a thallium-activated 
sodium-iodide scintillator, Nal(T1). 

Y The interstage voltages of the 8664 should not deviate 
more than 2 per cent from the recommended voltage dis-

tribution. Capacitors are connected across the individual 
resistors making up the voltage-divider arrangement to in-

sure the operating condition. 

x Maximum deviation from linearity is 5 per cent. 

TABLE 1 

Wavelength- i 1830 2652 3021 4046 5461 6438 7065 

Index of Re-
fraction for Sap- 
phire Window 

3.0 1.83 1.81 1.79 1.77 1.77 1.76 

For additional information on this type write for Technical Bulletin 

to RCA Commercial Engineering, Harrison, N. J. 07029 

[liCELM Electronic Components 
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8664 
TYPICAL ELECTRON TRANSIT TIME DIFFERENCE AS A 

FUNCTION OF SPOT POSITION OF INCIDENT RADIATION 
ON TUBE FACEPLATE 

10 

9 

I 

DYNODE No.I - TO -CATHODE INCIDENT 
VOLTS • 462 RADIATION 

EACH SUCCEEDING DYNODE-
STAGE VOLTS • 154 --6. DIRECTION OF 

ANODE - TO- DYNODE No.I0  LIGHT SPOT 
VOLTS • 154 MOVEMENT 

GUARD RING OPERATED AT TYPICAL 
OR NEAR ANODE POTEN- ELECTRON 
TIAL. TRAJECTORIES 

LIGHT SPOT MOVEMENT IS 
PERPENDICULAR TO THE 
FACEPLATE AND PASSES 
THROUGH THE X+, T-

AXIS OF THE TUBE. SEE FIGURE 2. 
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DISTANCE FROM CATHODE CENTER — INCHES 92Led -29" 

PARTS LIST FOR TYPICAL VOLTAGE-DIVIDER 
ARRANGEMENT 

C1: 0.005 µF, 20%, 1000 V dc, ceramic disc 
C2: 0.01 MF, 20%, 1000 V dc, ceramic disc 
C3, C4: 0.01 µF, 20%, 3000 V de, ceramic disc 

RI: 10 MQ, 5%, 1/2 Watt 
R2 through R11: 3.3 MQ, 5%, 1/2 Watt 

R 12: 1 MQ, 1/2 Watt 
Note: The value of the load elements, RL and CL , depaad 
on the application: 

RLCL = 10 microseconds for most applications 

MOM Electronic Components 
DATA 4 

8-70 



TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

 o 

OUT - 
PUT 

 0 

DY I I)  

DY D F3-

DY 3 

DY 4 

DY 5 

DY I)  

DY 10 I)  

GUARD 
RING 

:R 6 

7 

: 88 

E, 89 

Rio 

G3 

TO 
REGULATED 
DC POWER 
SUPPLY 

— C4 

0+ 

I 

42LM- 2448 
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8664 
DIMENSIONAL OUTLINE 

FACEPLATE 
SEE NOTE I 

 D 

p GEE NOTE 

1 EXHAUST TIP COVERS _ 
SEE NOTE 2 - 

PHOTOCATHODE - 
DTI   
DY2  
DY3  
074 
DVS   
DY6 
DY7 
DYE 
DY9 
DY 10 

GUARD - RING 
ANODE 

 Lç   J 

CERAMIC 

it 

TERMINAL CONNECTIONS 

EF 

92UF-2909 

The dimensions in millimeters are derived from the basic 

inch dimensions (1 inch = 25.4 mm) 

Note 1: Deviation from flatness of external surface of face-
plate will not exceed 0.005" from peak to valley. 

Mete 2: The maximum dimension of both exhaust tip covers 
will not extend beyond the maximum diameter of the tube. 
Care should be exercised not to subject these covers to any 
stress or strain. 

Note 3: Minimum useful photocathode diameter. 

[REM Electronic Components 
DATA 5 

8-70 



OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 4.00 Max. 101.6 Max. 

B 1.45 36.8 
C .73 _ 18.5 
D 2.06 Max. Dia. 52.3 Max. Dia. 
E 2.00 Dia. 50.8 Dia. 
17 1.80 Max. Dia. 45.7 Max. Dia. 

G 1.80 Max. Dia. 45.7 Max. Dia. 

H .02 .5 
J .03 .8 
L .06 1.5 
M .18 4.6 
N 1.37 Dia. 34.8 Dia. 
P 1.075 27.3 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

DYNODE No 1 -TO-CATHODE VOLTS = 3/13 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS. 1/13E 
ANODE -TO-DYNODE No .10 VOLTS = 1/13 E 
GUARD RING OPERATED AT OR NEAR ANODE POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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SPECTRAL RESPONSE CHARACTERISTICS 
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8664 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) ACROSS A 
VOLTAGE DIVIDER PROVIDING 3/13 OF E BETWEEN CATHODE AND 

DYNODE No I; 1/13 OF E FOR EACH SUCCEEDING DYNODE STAGE, 
AND 1/13 OF E BETWEEN DYNODE No 10 AND ANODE THE GUARD 
RING IS OPERATED AT OR NEAR ANODE POTENTIAL 
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8664 
TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 3/13 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/13 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/13 OF E BETWEEN DYNODE 
No.I0 AND ANODE. THE GUARD RING IS OPERATED AT OR NEAR 
ANODE POTENTIAL. 

TUBE TEMPERATURE . 22 °C 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870°K. 
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8664 
TYPICAL DARK PULSE SPECTRUM 

CATHODE -TO- DYNODE No. I VOLTS = 3 4 6 
EACH SUCCEEDING DYNODE-STAGE VOLTS =115 
DYNODE No.10- TO-ANODE • 115 
GUARD RING OPERATED AT ANODE POTENTIAL. 
ANODE -TO-CATHODE VOLTS •I500 
TUBE TEMPERATURE = 22'C 
ONE PHOTOELECTRON PULSE HEIGHT • 4 COUNTING CHANNELS 
INTEGRATING T ME CONSTANT = 10,.• 

(R =I001(11 , C=100pF) 
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8664 

DIFFERENTIAL Fe 55 SPECTRUM 

Fe" SOURCE, ACTIVITY I µCURIE 
SCINTILLATOR. HARSHAW, TYPE HG 0.005" BERYLLIUM WINDOW, 

Nol (TO, 7/8" DIAMETER, 0.040" THICK. 
CATHODE -TO-DYNODE No.1 VOLTS = 346 
EACH SUCCEEDING DYNODE - STAGE VOLTS • 115 
DYNODE No.10 - TO - ANODE vOLTS.115 
GUARD RING OPERATED AT ANODE POTENTIAL . 
ANODE -TO-CATHODE VOLTS • 1500 
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8664/VI 

Photomultiplier Tube 

RCA-8664/VI is a variant of type 8664 incorporating in 
its design a scintillation-crystal holder and a voltage-
divider network. Ratings and characteristics for the 
8664/Vi are the same as shown for type 8664. 

DIMENSIONAL OUTLINE (Front View) 

SEE DETAIL"A"--I 

STAINLESS 
STEEL 
CRYSTAL 
HOLDER 

FACEPLATE 

EXHAUST 
TIP 
COVERS 

PHOTOCATHODE 

DTI  

DY2 

DY3 

054 

055 

DT6 
DY7 

DY9  

DY9 

D510 

GUARD RING 

ANODE 

Ro 

R3 

R4 

R5 

CIRCUIT BOARD — 

Ro 

RIO s-t-

Ril   

R13  

A 

3 LEADS MIL-W-168780 
19 STRANDS No 36 
LENGTH 25 

nmai Electronic 
Components 

DATA 1 
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8664/VI 
DIMENSIONAL OUTLINE (Bottom View) 

RED LEAD 

DETAIL "A" 

Electronic 
Components rliCEM DATA 1 



8664/VI 

OUTLINE DIMENSIONS 

Dimensions Inches mm 

A 6.99 Max. 177.5 Max. 
B 2.352 ± .005 59.740 ± .127 
C 4.00 Max. 102 Max. 
D 2.250 ± .010 Dia. 57.15 ± .25 Dia. 
E 2.210 ± .005 Dia. 56.134 ± .127 Dia. 
F 2.150 ± .005 Dia. 54.610 ± .127 Dia. 
G 2.190 ± .005 Dia. 55.626 ± .127 Dia. 
H 2.120 Dia. 53.85 Dia. 
J .098 ± .005 2.499 ± .127 
K .188 ± .005 4.775 ± .127 
L .280 + .005 7.112 + .127 

M 1.406 4. *°3° 4- '76 310.31 
. 00 

PARTS LIST FOR ACCOMPANYING TYPICAL VOLTAGE-
DIVIDER ARRANGEMENT 

C1: 0.005 tiF, 20%, 1000 V dc, ceramic dise 

C2: 0.01 µF, 20%, 1000 V dc, ceramic disc 

C3, C4: 0.01 MF, 20%, 3000 V dc, ceramic disc 

R1'• 22 M2, 5%, 1/2 Watt 

R2 through R10: 8.2 MQ, 5%, 1/2 Watt 

R11 '• 2.4 MQ 5% 1/2 Watt 

R12• 1 MQ 5% 1/2 Watt ' °'  
R13• ' 1 1 MQ 5% 1/2 Watt '  
R14 *• 10 MQ, 5%, 1/2 Watt 

o 
Electronic 
Components 

DA TA 2 
8-70 



8664/VI 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

DV' I) 

DY2 ) 

DY3 ) 

DY4 I ) 

D'te I) 

D're I) 
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I)  
GUARD' 
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RH 

R13 

GND 
H , (BLACK 

 - o LEAD) 

R 

CA. 

 O 

NV (RED LEAD) 

  SIG. 
'our 

(BLUE LEAD) 

92L1.1 -2974 
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12CT3 

Half-Wave Vacuum Rectifier 
9-Pin Miniature Type 

The 12CT3 is the same as the 6CT3 except for: 

Heater Characteristics and Ratings 

Current   0.600± 0.040 A 
Voltage (ac or dc) at 0.600 A 126 V 
Warm-up time (Average)   11 s 

12CU5/12C5 

Beam Power Tube 
7-Pin Miniature Type 

The 12CU5112C5 is the same as the 6CU5 except for: 

Heater Characteristics and Ratings 

Current   0.600 ± 0.040 A 
Voltage (ac or dc) at 0.600 A 126 V 
Warm-up time (Average)   11 s 

[ECM Electronic Components 
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8644, 8645 

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT 

OF THE SUPPLY VOLTAGE (E1 AS SHOWN IN 
TABLE I. 

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

TUBE TEMPERATURE • 22* C. 
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8644, 8645 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

THE SUPPLY VOLTAGE (E ) IS ACROSS 
WHICH PROVIDES VOLTAGES AS SHOWN 

A VOLTAGE DIVIDER 
IN TABLE I. 
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2 4 6 e 
MAGNETIC FIELD INTENSITY-GAUSS 

8644, 8645 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT FOR TYPE 8644 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS SHOWN IN TABLE I. 

E .1000 VOLTS 

MAGNETIC Fi EL° PARALLEL TO MAJOR AXIS OF TUBE. 
 MAGNETIC FIELD PERPEND CULAR TO DYNODES. 
 MAGNETIC FIELD PARALLEL TO DYNODES. 

10 

92LS-1174R1 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT FOR TYPE 8645 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS SHOWN IN TABLE I. 

E 1000 VOLTS 

MAGNETIC FIELD PARALLEL AND PERPENDICULAR TO MAJOR 
AXIS OF TUBE. 

O 20 40 60 80 

MAGNETIC FIELD INTENSITY-GAUSS 

100 

92L5-1175R1 

—0- Indicates a change 

Frn r pifin Electronic 
LJ 1_1 Components 

!DATA 10 
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8644, 8645 

SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 

SOURCE AFTER PASSING THROUGH RED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 2870° 6 
SOURCE AFTER PASSING THROUGH RED FILTER 
(CORNING C. S No. 2 - 62) 
MAXIMUM FILTER TRANSMISSION OCCURS AT WAVELENGTH 
) 6500 ANGSTROMS AND IS APPROXIMATELY 87 PER CENT 
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For Spectral Energy Distribution of 2870° K Light Source 
after passing through Blue Filter, see front of this section. 
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8673 

Image Orthicon 
k. 

.^, 

3-INCH DIAMETER LONG-LIFE TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Exceptionally High-Quality Perforaance inColor and Black-
and-White Studio Television 

The 8673 isdestgnedtoreplace types 4513, 7513, 7513/L, 8093, 
80934, and 8093A/L 

GENERAL 

Neater, for Unipotentlal Cathode 
Voltage (AC or DC)   6.3 ± e V 
Current at 6.3 V   0.600 

Direct Interelectrode Capacitance 
Anode to all other electrodes  12 pF 

Target-to-Mesh Spacing 0  001 (0.0254 mm) in 
Spectral Response  See Typical Spectral 

Sensitivtty Characteristic 
Window Material Corning No.7056, or equivalent 
Photocathode Material   Bialkali (Cs-K-Sb) 

Photocathode Semitransparent 
Rectangular image (4 x3 aspect 
Use.l 3i 

ratio): b 
1  8-inch max.diagonal 

Magnetic 
Magnetic 

Overall Length   15.2 in (386 mm) 0.25 in 
Greatest Diameter of Bulb . . .   3.00 in (76.2 mm) 0.06 in 
Minimum Deflecting Coil Inside Diameter  2-3/8 in 
Deflecting Coil  Cleveland Electronics, OV-Series,d 

or equivalent 
Deflecting-Coil Length   5 in 
Focusing Coil  Cleveland Electronics, OF-Series,d 

or equivalent 
Focusing-Coil Length   10 in 
Alignment Coil   Cleveland Electronics, 0A-Series,d 

or equivalent 
Length   15/16 in 
Location   Axially centered II inches to rear 

of tube faceplace 
Photocathode Distance Inside End of Focusing Coil. . . . 1/2 in 
Operating Position . • • The tube should never be operated in 
a vertical position with the diheptal-base end up nor in any 
other position where the axis of the tube with base up makes 
an angle of less than 20° with the vertical. 
Socket   Cinch Part No.3M14,' or equivalent 
Weight (Approx.)   1 lb 6 oz (600 g) 

Focusing Method  
Deflection Method  

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TERMINAL DIAGRAM (Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 
DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Pin 1 -Grid No.6 
Pin 2-Photocathode 
Pin 3 -Do Not Use 
Pin 4 -Do Not Use 
Pin 5 -Grid No.5 
Pin 6 -Target 
Pin I-Do Not Use 

WHITE INDEX LINE 
ON FACE 

End Base: Small-Shell Diheptal I4-Pin (JEDEC No.B14-45) 

Pin 1-Heater Pin 8-Dynode No.5 
Pin 2-Grid No.4 & Field Pin 9-Dynode No.3 

Mesh Pin 10-Dynode No.1, Grid 
Pin 3 -Grid No.3 No.2 
Pin 4 -Do Not Use Pin 11-Do Not Use 
Pin 5-Dynode No.2 Pin 12-Grid No.1 
Pin 6  _Dynode No.-4  Pin 13 -Cathode & Suppressor 
Pin 7-Anode Grid 

Pin 14-Heater 

Note: In the tube symbol, the suppressor grid connected to the cathode, 
and the field-mesh grid connected to grid No.4, are intentionally with-
out numbers to avoid upsetting industry practice of associating functional 
camera control knobs with specific grid number.. For example, beam-focus 
control is generally associated withknob identified es 64 (grid No.4). 

ABSOLUTE-MAXIMUM RATINGS 
Voltages are utth respect to theruionic 

cathode unless otherwise specified 

Photocathode 
( .) Volt age -600 V 

Illumin,tior   50 fc (538 lux) 
Operating Temperature 

Of any part of bulb  50 GC 
Of bulbat largeend of tube (target section) . .   35 min °C 

Temperature Difference   5 0C 
Between target section and any part of bulb 
hotter than target section 

Orid-No.6 Voltage -550 

o 
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Target Voltage 
Positive value  10 V 
Negative value  10 V 

Grid-No.5 Voltage   200 V 
Grid-No.4 Voltage   300 V 
Grid-No.3 Voltage   400 V 
Grid-No.2 & Dynode-No.I Voltage   350 V 
Grid-No.I Voltage 

Ne9,,t;v,-L;,,, v.lue   125 V 
Positive-bias value   0 V 

Peak Neater-Cathode Voltage 
Heater negative with respect to cathode. 125 V 
Heatr po ,it ,y. with respect to cathode. 10 V 

Anode-Supply Voltage  1350 V 
Voltage Between Consecutive Dynodes   400 V 

TYPICAL OPERATING VALUES 

Photocathode Voltage (Image focus) f . . . . -400 to -540 V 
Grid-No.6 Voltage (Accelerator)--
Approx. 59% to 60% of photocathode voltageg -235 to -325 V 

Target Voltage Above Cutoff'  2 V 
Grid-No.5 Voltage (Decelerator)   0 to 150 V 
Grid-No.4 Voltage (Beam focus) f   140 to 180 V 
Grid-No.3 Voltagei  260 to 300 V 
Grid-No.2 & Dynode-No.I Voltage   300 V 
Grid-No.I Voltage for Picture Cutoff. -45 to -115 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltage   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 Voltage   1200 V 
Anode Voltage   1250 V 
Target-Temperature Range  35 to 45 °C 
Peak-to-Peak Target Blanking Voltage. 6 V 
Field Strength at Center of Focusing 
Coil (Approx.)k  75 e 
Field Strength of Alignment Coil (Approx.) 0 to 3 6 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values, picture 
highlights at the "knee. of the light-transfer characteristic, 
525-line scanning, interlaced 2:1, frame time of 1/30 second, 
and 1.8-inch picture diagonal with 4:3 aspect ratio. Charac-
teristics are measured in an RCA Model TK-31A camera, or 
equivalent. 

Hin Typ Max 
Cathode Radiant Sensitivity 
at 4000 angstroms  0.08 - PAblgi 

Cathode Luminous 
Sensitivitym   60 100 - PA 

Signal-Output Current (Peak 
to Peak)   5 32 grk 

Signal-to-Noise Ration. .   38:1 45:1 - 
(31.6 d8) (33.1 d8) 

0 RADIO CORPORATION OF AMERICA 
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Kin Typ Max 
Photocathode Illumination at 
2870°K Required to Reach 
"Knee of Light-Transfer 
Characteristic  

Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area black 
to large-area white)P   38 55 

Uniformity 
Ratio of Shading (Background) 
Signal to Highlight Signal. . - 0.15 

Variation of Highlight Signal 
(Per cent of maximum high-
light signal) q . 25 

- 0.035 fc(left2) 

▪ Made by Corning Glee. Week.. Corning, New York. 

P Proper orientation is obtained when the vertical scan is eeeentielly 
parallel to the plane peening through center of faceplate and pin 7 
of the shoulder base. The horizontal and vertical scan ahould preferably 
start at the corner of the rester near.. t pin 6 of the shoulder base. 

C The aine of the optical image focused on the photocathode should be 
adjusted so that its maximum diagonal does not exceed the specified 
value. The corresponsing electron image on the target should have • 
nine such that the cornera of the rectangle just touch the target ring; 
• condition that may be echieved in acme camera design,' with a 1.6 inch 
diagonal image on the photbcethode. 

d Made by Cleveland Electronics Inc., 1974 Emit 61st St., Cleveland, Ohio. 
e Made by Cinch Manufncturing Company, 1026 South Homan Ave., Chicago 24,I11. 

f Adjust for bent focus. 

0 For minimum highlight flare of "ghoet" the grid-No.6 voltage should be 
59% of the photocathode voltage. 

h Normal setting of target voltage is .2 volts from target cutoff. The 
target supply voltage should be edjustable from -3 volt. to +5 volts. 

.1 Adjust to give themost uniformly shaded picture near maximum signal. 

bi Direction of current should be such that north-aeeking pole is attracted 
to the image end of the focusing coil, with the indicator located out-
side of and at the image end of the focusing coil. 

-6 Under the following conditions; The light aource is • tungaten-filament 
lamp having a lime-glass envelope. It iii operated at a color temperature 
of 287002. The value of light flux ie 1 x 10 -A lumen and -90 to -175 
volt. are applied between photocathode and grounded gridNo.6 and target. 

n With anejan equivalent bandwidth of 4.5 MHz. Peak signal output is 
measured with respect to "picture" black. Signal-to-noise retio in 
dependent upon tube operatingconditions anden the method ofmeesurement. 
Significant factors effecting this ratio include target voltage, band-
width, system line number and frame time, and the choice of reference 
signal black level. 

P Measured with amplifier having flat frequency reeponsea. 

CI Variation of responee over ecanned ere. 

OPERATING TECHNIQUES 

With lens uncapped and lens iris opened, proper voltagea 

should beapplied to the 8673, and the grid-No.1 voltage should 

immediately be adjusted to produce a small amount of beam 

current. This prevents the meall from being electrostatically 

pulled into contact with theglasa disc. Adjust the deflection 

circuits so that the beam "overscans" the target, i.e., so 

that the area of the target scanned is greater than its 
sensitive area. Note that overscanning the target results in 

a smaller-than-normal picture on the monitor. The lens should 

; 
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8673 
be capped and the tube should be allowed to warm up for 10 
minutes before used or before adjustments are made. 

Care should be taken to avoid operating the camera with 
the lens turret removed, or swinging the tube and focusing 
coil away from the optical system of a color camera, when 
voltages are applied to the tube. Excessive illumination for 
short periods of time under these conditions may damage the 
photocathode of the 8673. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 
monitor. Then adjust beam focus, image focus, and optical 
focus until detail can be discerned in the picture. Adjust 
alignment-coil current controls until picture response is 
maximum. If picture appears in negative contrast, increase 
the beam current. Further adjust the alignment-coil current 
so that the center of the picture does not move when the beam-
focus control (grid No.4) is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 
operating of the tube, always keep the beam current as low as 
possible to give the beat picture quality and also to prevent 
excessive noise. 

Next, focus the camera on • test pattern. The camera-to-
test pattern distance should be set so that the corners of 
the test-pattern image jurt touch the inside of the target 
ring. The deflection circuits are next adjusted so that the 
entire test pattern just fills the TV raster. The target 
voltage is then advanced or reduced to the point where a 
reproduction of the test pattern is just discernible on the 
monitor. This value of target voltage is.knownas the "target_ 
cutoff voltage". The target voltage should then be raised 
exactly two volts abore the cutoff-voltage value, and the 
beam-current control adjusted to give just sufficient beam 
current to discharge the highlights. 

Then adjust the lens to produce best optical focus, and 
the voltage os the photocathode as well as the voltage on grid 
No.4 to produce the sharpest picture. Grid No.4 should be 
adjustable inthe range of 140 to 180 volts. There are several 
voltage values outside of this range which will provide beam 
focus. However, such focus modes are not recommended. 

Proper adjustment for suppression of highlight flare or 
"ghost" and proper geometry is obtained when the grid-No.6 
voltage is accurately set at 59 per cent of the photocathode 
voltage. This adjustment may be effected by positioning a 
small bright spot of light on the edge of the field to be 
viewed and then adjusting the grid-No.6 voltage so that the 
"ghost" that appears on the viewing monitor disappears as the 
image section is brought into sharpest focus. Improper 
adjustment is evident when a light spot that is observed on 
the right edge of the viewing monitor produces a "ghost" that 
appears above the spot and when a light spot observed on the 
left edge of the viewing monitor produces s "ghost" that 
appears below the spot. 

Grid No.5 should thenbe adjusted toproduce bestuniformity 
of signal, i.e., the absence ofdark corners. Such uniformity 
is hest obtained while viewing a uniform white card, or test 
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with the picture monitor adjusted for low brightness. 

After adjustment of the image section voltages, grid-No.3 
voltage should be set for maximum signal output. The de-
flecting yoke and 8673 should be rotated, if necessary, so 
that the horizontal scanning of the camera is parallel to the 
horizontal plane of the scene. 

Finally, readjust the target voltage so that it is accu-
rately set to 2 volts above target cutoff. In black-and-
white service, the lens iris should be opened to 1/2 or 1 lens 
stop beyond the point where the highlights of the scene reach 
the knee of the light transfer characteristic. In color 
camera service, each tube should be operated with white-
scene highlights at the knee. 

Do and Don'ts on Use of RCA-8673 

Dos 

1. Allow the 8673 to warm up prior to operation. 

2. Hold temperature of the 8673 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 8673's by operating several hours once 
each month. 

6. Determine proper operating point with target voltage 
adjusted to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 8673. 

8. Turn off thecamera orthe image-section highvoltage supply 
if -nhe lees. turret or the yoke and 11673 muet he newung 
out" to clean the lens of the tube faceplate. 

Don'ts 

1. Don't force the 8673 into its shoulder socket. 

2. Don't operate the 8673 without scanning. 

3. Don't operate an 8673 having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynodes, and anode during 
warmup or standby operation. 

6. Don't remove the lens turret or lens when the camera is 
turned on, or when voltages are applied to the image section 
of the 8673, unless the light level incident on the tube 
can be reduced below 50 footcandles. 
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DIMENSIONAL OUTLINE 

3.00" .135" 

(76.2 mm) (3'43 mm) 

r— 
tom' 

2.504 
(63.5 mm) 

t.06" 

.425" 
±.025" 

.040" 
t.002" DIA. 
6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

200" 
(50.8 mm) 
t.04" 

DETAIL or BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315"R.M1N. 

/ 1.185" R. MAX. 

15.20" 
(386 met) 
t25' 

BASE 
JEDEC GROUP 4 
NI 1314- 45 

2.500`DIA.  

25 43' 

SEE NOTE .5' MIN. 

92CM-10154R3 

Note: Dotted area is flat or ex-
tends towarddiheptal-base end of 
tube by 0.060 inch max. 

ANNULAR BASE GAUGE 

Angular variations between pins 
as well as eccentricity of neck 
cylinder with respect to photo-
cathode cylinder are held to 
tolerances such that pins and 
neck cylinder will fit flat-
plate gauge with: 

it. Six holes having diameter of 
0.065 t 0.001 inch and one hole 
having diameter of 0.150t 0.001 
inch. All holes have depth of 
0.265 inch t 0.001 inch. The 
six 0.065 inch holes are enlarged 
by 45° taper to depth of 0.047 
inch. All holes are spaced at 
angles of 51 ° 26' t 5'oncircle 
diameter of 2.500 t 0.001 inches. 

b. Seven stops having height of 
0.187 ± 0.001 inch, centeredbe-
tween pin holes, to bear against 

38.5°± 10 .093" t .003' flat areas of base. 
DIA. 

ENLARGED BOTTOM VIEW  
c. Rim extending out aminimum of 

0.125 inch from 2.812 inch diameter 
and having height of 0.126 t 
0.001 inch. 

d. Neck-cylinder clearance hole 
having diameter of 2.200 t 0.001 
inches. 
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SCHEMATIC ARRANGEMENT OF TYPE 8673 

IMOTOCATNOOE TARGET 

TELMSED CAMERA 
SCENE LENS 

ISEC3- 131117 
NAAGE 
SECTION 

SCANNING 
SECTION 

MULTIPLICII 
SECTION 

HOR,ZONTAL 

tereVeidt 'C'Egisee  ..gettwr cLicuerm 
OCCELCRATOR GRID •••• I GRID N.3 GRID N*2 
GRID Nt 5 AND 

e'NNed N• I Ue...41.121 

Basic Light Transfer Characteristic 
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Typical Spectral Sensitivity Characteristic 
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Image Orthicon 
3-INCH DIAMETER LONG-LIFE, HIGH-SENSITIVITY TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Superior Studio orRenote TV Pickup at Light 
Levels Available in Black-and-White TV Studios 

The 8674 is designed to replace types 4415, 4416, 7293, 7293.4, 
and 7293A/L. 

GENERAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC)  6.3 ± 10% V 
Current at 6.3 V  0.600 A 

Direct Interelectrode Capacitance 
Anode to all other electrodes   12 pF 

Target-to-Mesh Spacing  0.002 in 
(0.051 mum) 

Spectral Response  See Typical Spectral Sensitivity 
Characteristic 

Window Material   Corning' No.7056, or equivalent 
Photocathode Material   Bialkali (Cs-K-Sb) 

Photocathode Semitransparent 
Rectangular image (4 x 3 aspect ratio):b 
Useful Sizec  I  8-inch max. diagonal 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  2 in (386 mm) , 0.251n 
Greatest Diameter of Bulb 3  00 in (76.2 eve) 0.06 in 
Minimum Deflecting-Coil Inside Diameter   2-3/8 in 
Deflecting Coil  Cleveland Electronics, OV-Series,d 

or equivalent 
Deflecting-Coil Length  5 in 
Focusing Coil  Cleveland Electronics, OF-Series,d 

or equivalent 
Focusing-Coil Length  10 in 
Alignment Coil Cleveland Electronics, 0A-Series, d 

or equivalent 
Length  15/16 in 
Location  Axially centered 11 inches to rear 

of tube faceplate 
Photocathode Distance Inside End of Focusing Coil . . .1/2 in 
Operating Position. . . .The tube should never be operated in 
a vertical position with the diheptal-base end up nor in any 
other position where the axis of the tube with base up makes 
an angle of less than 20° with the vertical. 
Socket Cinch Part No.3M14,' or equivalent 
Weight (Approx  )  1 lb 6 oz (600 g) 

Ci) RADIO CORPORATION OF AMERICA 
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TERMINAL DIAGRAM (Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Pin 1-Grid No.6 
Pin 2-Photocathode 
Pin 3-Do Not Use 
Pin 4-Do Not Use 
Pin 5-Grid No.5 
Pin 6 - Target 
Pin 7-Do Not Use 

V 
WHITE INDEX LINE 

ON FACE 

End Base: Small-Shell Diheptal (JEDEC No.814-45) 

Pin 1-Heater Pin 9-Dynode No.3 
Pin 2-Grid No.4 & Field Mesh Pin 10-Dynode No.1, 
Pin 3-Grid No.3 Grid No.2 
Pin 4-Do Not Use Pin 11-Do Not Use 
Pin 5-Dynode No.2 Pin 12-Grid No.1 
Pin 6-Dynode No.4 _Pi_n_larz_Cathocte& _ 
Pin 7-Anode Suppressor Grid 
Pin 8-Dynode No.5 Pin 14-Heater 

OOTE: In the tube symbol, the suppressor grid connected to the cathode, 
end the field-mesh grid connected to grid No.4, are intentionelly without 
numbera to sound upsetting industry practice of a000tieting functional 
camera control knobs with specific grid numbers. For example, beam-focus 
control is generally associated with knob identified as Gx (grid No.4). 

ABSOLUTE-MAXIMUM RATINGS 

Voltages are moth respect to thernionic 
cathode unless otherwise specified 

Photocathode 
Voltage   -600 V 
Illumination  50 fc (538 lux) 

Operating Temperature 
Of any part of bulb   50 oc 
Of bulb at large end of tube 
(Target section)   35 nib oc 

Temperature Difference  5 oc 
Between target section and any part 
of bulb hotter than target section 

Grid-No.6 Voltage   -550 V 

) 
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Target Voltage 
Positive value  10 
Negative value  10 

Grid-No.5 Voltage   200 
Grid-No.4 Voltage   300 
Grid-No.3 Voltage   400 
Grid-No.2 & Dynode-No.I Voltage   350 
Grid-No.I Voltage 

Negative-bias value   126 
Positive-bias value   0 

Peak Neater-Cathode Voltage 
Heater negative with respect to cathode . 125 
Heater positive with respect to cathode • 0 

Anode-Supply Voltage  1350 
Voltage Between Consecutive Dynodes . . . 400 

TYPICAL OPERATING VALUES 

Photocathode Voltage (Image focus) f . . . . -400 to -540 V 
Grid-No.6 Voltage (Accelerator)--
Approx. 59% to 60% of photocathode voltageg -235 to -325 V 

Target Voltage above Cutoff"  2 y 
Grid-No.5 Voltage (Decelerator)   0 to 150 V 
Grid-No.4 Voltage (Beam focus)  140 to 180 V 
Grid-No.3 Voltageg  260 to 300 V 
Grid-No.2 & Dynode-No.I Voltage   300 y 
Grid-No.I Voltage for Picture Cutoff. . -45 to-115 V 
Dynode-No.2 Voltage   600 y 
Dynode-No.3 Voltage   800 V 
Dynode-No.4 Voltage   1000 y 
Dynode-No.5 Voltage   1200 V 
Anode Voltage   1250 y 
Target-Temperature Range  35 to 45 °C 
Peak-to-Peak Target Blanking Voltage- • • 6 V 
Field Strength at Center of Focusing Coil 
(Approx.) k   75 e 

Field Strength of Alignment Coil (Approx.)  0 to 3 e 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values, picture 
highlights at the "knee" of the light-transfer characteristic, 
525-line scanning, interlaced 2:1, frame time of 1/30 second, 
and 1.8-inch picture diagonal with 4x3 aspect ratio. Charac-
teristics aremeasured in an FICAModel TK-31A camera, or equiva-
lent. 

Min Typ Max 

Cathode Radiant Sensitivity 
at 4000 angstroms. . . . . - 0.08 

Cathode Luminous Sensitivity ° 60 100 
Signal-Output Current 
(Peak to Peak)   5 32 

pA 
pA 
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Mtn Typ Max 

Signal-to-Noise Ratio". . . 35:1 40:1 - 
(31 dB) (32 dB) 

Photocathode Illumination 
at 28700K Required to Reach 
"Knee" of Light-Transfer 
Characteristic   0.022 fc(1m/ft2) 
Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white)P 40 60 

Uniformity 
Ratio of Shading (Back-

ground) Signal to 
Highlight Signal. . . . 0.15 

Variation of Highlight 
Signal (Per cent of 
maximum highlight 
signal)   25 % 

é Made by Corning Glass Works, Corning, New York. 

• Proper orientation is obtained when the vertical scan is eeeee tinily 
parallel to the plane passing through center of faceplate and pin 7 of 
the shoulder base. The horizontal and vertical scan should preferably 
start at the corner of the raster nearest pin 6 of the shoulder base. 

C The else of the optical image focused on the photocathode should be 
adjusted so that its maximum diagonal does not exceed the specified 
value. The corresponding electron image on the target should have aise 
such that the corners of the rectangle just touch the target ring; • 
condition that may be achieved in some c aaaaa designs with • 1.6-inch 
diagonal image on the photocathode. 

d Made by Cleveland Electronics Inc., 1974 East 61st St., Cleveland. Ohio. 

e Made by Cinch Manufacturing Company, 1026 South Human Ave., Chicego 24, 

Adjust for best foco.. 

g For minimum highlight flare or "ghost 5 the grid-No.6 voltage should be 
59% of the photocathode voltage. 

Normal setting of target voltage in 42 volts from target cutoff. The — 
target supply voltage should be adjustable from -3 volts to 45 volt.. ( 

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

Direction of current ehould be such that a north-seeking pole is st-
tracted to theimageendofthe foctitsing coil, with the indicator located 
outside of and ut the image end of the focusing coil. 

▪ Under the following condition*: The light source is • tungsten-fila-
ment lamp having • lime-glass envelope. It is operated at • color 
temperature of 2870°W. The value of light flux is 1 x 10-4 lumen and 
-90 to -175 volts are applied between photocathodeandgroundedgridNo. 6 

and target. 

n With a noise equivalent bandwidth of 4.5 MHz. Peak signal output is 
measured with respect to .picture . black. Signal-to-noise ratio is 
dependent upon tube operating conditions and on the method of measure-
ment. Significant factors affecting this ratio include targetvoltme, 
bandirldth, system line number and frame time, and the choice of refer-
ence signal black level. 

P Measured with amplifier having flat frequency remponarus. 

q Variation of reaponee over scanned ere.. I 
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8674 

OPERATING TECHNIQUES 
With lens uncapped and lens iris opened, proper voltages 

should be applied to the 8674, and the grid-No.1 voltage should 
immediately be adjusted to produce a small amount of beam 
current. Adjust the deflection circuits so that the beam 
"overscans" the target, i.e., so that the area of the target 
scanned is greater than its sensitive area. The lens should 

be capped and the tube should be allowed to warm up for 10 
minutes before used or before adjustments are made. 

Care should be taken to avoid operating the camera with 
the lens turret removed, or swinging the tube and focusing 
coil away from the optical system of a color camera, when 
voltages are applied to the tube. Excessive illumination 
for short periods of time under these conditions may damage 

the photocathode of the 8674. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 
monitor. Then adjust beam focus, image focus, and optical 

focus until detail can be discerned in the picture. Adjust 
alignment-coil-current controls until picture response is 
maximum. If picture appears in negative contrast, increase 
the beam current. Further adjust the alignment-coil current 
so that the center of the picture does not move when the beam-
focus control (grid No.4) is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 
operation of the tube, always keep the beam current as low 
as possible to give the best picture quality and also to pre-
vent excessive noise. 

Next, focus the camera on a test pattern. The camera-
to-test pattern distance should be set so that the corners 
of ch. test-pattern image just touch the inside of the target 
ring. The deflection circuits are next adjusted so that the 
entire test pattern just fills the TV raster. The target 
voltage is then advanced or reduced to the point where a re-
production of the test pattern is just discernible on the moni-
tor. This value of target voltage is known as the "target-
cutoff voltage". The target voltage should then be raised 
exactly two volts above the cutoff-voltage value, and the 
beam-current control adjusted to give just sufficient beam 
current to discharge the highlights. 

Then adjust the lens to produce beat optical focus, and 
the voltage on the photocathode as well as the voltage on 
grid No.4 to produce the sharpest picture, Grid No.4 should 
be adjustable in the range of 140 to 180 volts. There are 
several voltage values outside of this range which will pro-
vide beam focus. However, such focos modes are not recommended. 

Proper adjustment for suppression of highlight flare or 
"ghost" and proper geometry is obtained when the grid-No.6 
voltage is accurately set at 59 per cent of the photocathode 
voltage. This adjustment may be effected by positioning a 
small bright spot of light on the edge of the field to be 
viewed and then adjusting the grid-No.6 voltage so that the 
"ghost" that appears on the viewing monitor disappears as 
the image section is brought into sharpest focos. Improper 
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8674 

adjustment is evident when a light spot that is observed on 
the right edge of the viewing monitor produces a "ghost" that 
appears above the spot and when a light spot observed on the ( ) 
left edge of the viewing monitor produces a "ghost" that 
appears below the spot. 

Grid No.5 should then be adjusted to produce best uni-
formity of signal, i.e., the absence of dark corners. Such 
uniformity is best obtained while viewing a uniform white 
card, or test pattern, with the exposure on the tube well 
above the knee and with the picture monitor adjusted for low 
brightness. 

After adjustment of the image section voltages, grid-No.3 
voltage should be set for maximum signal output. The de-
flecting yoke and the 8674 should be rotated, if necessary, 
so that the horizontal scanning of the camera is parallel to 
the horizontal plane uf the scene. 

Finally, readjust the target voltage so that it is accu-
rately set to 2 volts above target cut-off. In black-and-
white service, the lens iris should be opened to 1/2 or 1 lens 
stop beyond the point where the highlights of the scene reach 
the knee of the light transfer characteristic. In color 
camera service, each tube should be operated with white-scene 
highlights at the knee. 

Dos and Don'ts on Use of RCA-8874 

Dos 

1. Allow the 8674 to ware up prior to operation. 

2. Hold temperature of the 8674 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4,. Adjust beam-focus control for best usable resolution. 

5. Condition spare 8674's by operating several hours once 
each month. 

6. Determine pioper operating point with target voltage ad-
justed to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 8674. 

8. Turn off the camera or the image-section high voltage 
supply if the lens turret or the yoke and 8674 must be 
"swung out" to clean the lens of the tube faceplate. 

Don'ts 

1. Don't force the 8674 into its ehoulder socket. 

2. Don't operate the 8674 without scanning. 

3. Don't operate the 8674 having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynodes, and anode during 
warmup or standby operation. 
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8674 

6. Don't remove the lens turret or lens when the camera is 
turned on, or when voltages are applied to the image 
section of the 8674, unless the light level incident on 
the tube can be reduced below 50 footcandlea. 

3£0" J35" 
mm) ram) ,002. 

,015' 
DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

2.5e1 CROSS-HATCHED 1.315"R.MIN. AREA IS FLAT / 

(63.5 mm) I JS5" R. MAX. toe. 

.425" 
1.025" 

.04o. 
1.002" DIA. 
6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

2.00" 
(50.8 min) 

t.04" 

-/ 

SEE NOTE I 

15.2d 

.5" MIN. 

(388 mm) Note I: Dotted area is flat or extends 
t25' 

toward diheptal-base end of tube by 
0.060 inch max. 

BASE 
JEDEC GROUP 5, 
NI B14-45 

ANNULAR RASE CANE 

Angular variations between pina as well 
as eccentricity of neck cylinder with 
respect to photocathode cylinder are held 
to tolerances such that pina and neck 
cylinder will fit flatplate gauge with: 

a. Six holes having diameter of 0.065 t 
0.001 inch and one hole having diameter 
of 0.150 t 0.001 inch. All holes have 
depth of 0.265 t 0.001 inch. The six 
holes are enlarged by 45° taper to 
depth of 0.047 inch. All holes are 
spaced at angles of 51° 26' ± 5' on 
circle diameter of 2.500 t 0.001 inches. 

b. Seven stops having height of 0.187 t 
0.001 inch, centered between pin holes, 
to bear against flat areas of base. 

c. Rim extending_out a minimum of 0.125 
inch from 2.812 inch diameter and hav-
ing height of 0.126 t 0.001 inch. 

X1.3t d. Neck-cylinder clearance hole having 9" 
36.0*± 10 .00.e. diameter of 2.200 t 0.001 inches 

ENLARGED BOTTOM VIEW  92CM-10154R3 
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SCHEMATIC ARRANGEMENT OF TYPE 8674 
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8748 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE ELECTRONICALLY- MAGNETIC FOCUS 
CONDUCTING GLASS TARGET MAGNETIC DEFLECTION 

Por Extremely Nigh-Quality Performance inBlack-and-White 
StudioandTelevision Tape-Recording Operations. The 8748 
is Directly Interchangeable with the 7389, 7389A, 7389D, 
and 7389C. 

The 8748 is the saae as the 7389B except for the following 
paragraph, Performance Data, and Typical Spectral Sensitivity 
Characteristic. 

Compatibility of the bialkali photocathode and the glass 
target of the 8748 results in constant high-resolution through-
out tube life. The glass target is characterized by stable 
long-life, resistance to "burn-in", and the absence of granular 
structure. Charge transport through this target is electronic 
rather than ionic. Tube life is therefore extended and stable 
sensitivity is achieved. Other important advantages of this 
target are that the undesirable characteristics of scene re-
tention or "sticking picture" and raster burn-in are signifi-
cantly reduced. As a result, the need for an orbiter, or the 
necessity of continually moving the camera when focused on a 
stationary scene, is eliminated. 

PERFORMANCE DATA 

Bin Typ Max 

Cathode Radiant Sensitivity 
at 4000 angstroms  - 0.08 A/W 
Cathode Luminous Sensitivity 
(2870°K)   - 85 - mA/Iw 
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Typical Spectral Sensitivity Characteristic 

FOR EQUAL VALUES OF INCIDENT RADIANT POWER 
AT ALL WAVELENGTHS. 

ii 

Zr
Mf
fl
ZI
MM
:M
[C
1H
7 

loo 

80 

BBB 

60 

40 

20 

O 

• a. • a • u.  • 

1011n1011011  

3000 4000 5000 6000 
WAVELENGTH-e.NGSTRONIS 

w 
• ..J 
1- 0 0 
e>; 

MIS Be 

7000 

92L101-1550R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and OevK Hanison, N. j. 



8749 

Image Orthicon 

"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE ELECTRONICALLY- FIELD-NESH TYPE 
CONDUCTIVE GLASS TARGET MAGNETIC DEFLECTION 

MAGNETIC FOCUS 

For Very High-Quality Performance in Black-and-White Studio or 
Remote 7V Cameras. The 8749 is Directly Interchangeable with 
the 7295, 7295A, 72956, and 7295C. 

The 8749 is the same as the 72958 except for the following para-
graph, Performance Data, and Typical Spectral Sensitivity Charac-
teristic. 

Compatibility of the bialkali photocathode and the glass target 
of the 8749 results in constant high resolution throughout tube 
life. The glass target is characterized by stable long-life, re-
sistance to "burn-in", and the absence of granular structure. Charge 
transport through this target is electronic rather than ionic. Tube 
life is therefore extended and stable sensitivity is achieved. Other 
important advantages of this target are that the undesirable char-
acteristics of scene retention or "sticking picture" and raster 
burn-in are significantly reduced. As a result, the need for an 
orbiter, or the necessity of continually moving the camera when 
focused on s stationary scene, is eliminated. 

PERFORMANCE DATA 

Min Typ Max 

Cathode Radiant Sensitivity at 
4000 angstroms  - 0.08 - 8/W 

Cathode Luminous Sensitivity (2870°E) . . .   - 86 - mAiln 
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Typical Spectral Sensitivity Characteristic 
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8775 
Image Orthicon 

3-Inch Diameter, Bialkali Photocathode Long-Life Type 
For Remote and Studio Television Service 

Types 8775 is designed tore place types 5820, 5820A, 5820A/L, 
and 5830B 

GENERAL 

Direct Interelectrode Capacitance: 

Anode to all other electrodes   12 pF 
Target-to-Mesh: 

Spacing 0  0022 in (0 056 min) 
Capacitance   100 pF 

Photocathode, Semitransparent: 

Spectral Response  See Typical Bialkali Spectral 
Sensitivity Characteristic 

Window material ... Corning° No.7056, or equivalent 
Photocathode material  Bialkali (Cesium-Potassium-

Antimony) 
Rectangular image (4 x 3 aspect ratio): 

Useful size of 1  8 in (46 ram) max. diagonal 
Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should 
have a size such that the corners of the rectangle 
just touch the target ring. 

Orientation of .. Proper orientation is obtained when 
the vertical scan is essentially parallel to the plane 
passing through center of faceplate and pin 7 of the 
shoulder base. The horizontal and vertical scan 
should preferably start at the corner of the raster 
nearest pin 6 of the shoulder base. 

Focusing Method   
Deflection Method  
Overall Length   
Greatest Diameter of Bulb   
Shoulder Base   
End Base   

Magnetic 
Magnetic 

15.20 in (386 ram) ± 0.25 in 
3.00 in (76.2 mm)± 0.06 in 
Keyed Jumbo Annular 7-Pin 
Small-Shell Diheptal 14-Pin 
JEDEC Group 5, No.814-45 

Socket   Cinch Part No.3M14,b or equivalent 
Operating Position   The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 
any other position where the axis of the tube with the 

base up makes an angle of less than 20° with the vertical. 
Weight (Approx.)  1 lb 6 oz (600g) 
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Minimum Deflecting-Coil 
Inside Diameter   2-3/8 in (61.3 mm) 

Deflecting Coil   Cleveland Electronics, DV-Series', 
or equivalent 

Deflecting-Coil Length   5 in (127 mm) 
Focusing Coil   Cleveland Electronics, OF-Seriesc, 

or equivalent 

Focusing-Coil Length   10 in (254 mm) 
Alignment Coil  Cleveland Electronics, OA-Series', 

or equivalent 

Alignment-Coil Length   15/16 in (23.8 mm) 
Alignment-Coil Location. Axially centered 11 inches to rear 

of tube faceplate 

Photocathode Distance Inside 
End of Focusing Coil   1/2 in (12.7 mm) 

ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

Voltages are with respect to thermionic cathode un-
less otherwise specified. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) applied between 

end base pin No.1 and pin No.14 .... 6.3 t 10% V 
Carrent   0.6 A 

Operating Temperature: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 

(Target section)   35 min. °C 
Temperature Difference: 

Between target section and 
any part of bulb hotter than 
target section   5 max. °C 

Photocathode: 
Voltage   -550 max. V 
Illumination  50 max. 1m/ft2 (fc) 

538 lux 

Grid-No.6 Voltage   -550 max. V 

Target Voltage: 
Positive value   10 max. V 
Negative value   10 max. V 

Grid-No.5 Voltage   150 max. V 
Grid-No.4 Voltage   300 max. V 
Grid-No.3 Voltage   400 max. V 
Grid-No.2 & Dynode No.1 Voltage   350 max. V 

Grid-No.1 Voltage: 
Negative bias value   125 max. V 
Positive bias value   0 max. V 

C) 
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8775 
Peak Heater-Cathode Voltage: 

Heater negative with 

respect to cathode   125 max. V 
Heater positive with 

respect to cathode   10 max. V 
Anode-Supply Voltage   1350 max. V 
Voltage Between Consecutive 

Dynodes   350 max. V 

TYPICAL OPERATING VALUES 

Heater Voltage, for Unipotential 
Cathode   6.3 V 

Photocathode Voltage 
(Image Focus)°   -400 to -540 V 

Grid-No.6 Voltage (Accelerator)-
Approx. 75% of photocathode 
voltage  -300 to 405 V 

Target Voltage Above Cutoff9   2 V 
Grid-No.5 Voltage (Decelerator)  0 to 125 V 
Grid-No.4 Voltage (Beam Focus).   140 to 180 V 
Grid-No.3 Voltage"   225 to 330 V 
Grid-No.2 8z Dynode-No.1 Voltage   300 V 
Grid-No.1 Voltage for 

Picture Cutoff   -45 to -115 V 
Dynode-No.2 Voltage  600 V 
Dynode-No.3 Voltage  800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage   1250 V 
Target Temperature Range   35 to 45 °C 
Target Blanking Voltage 

(Peak to Peak)   5 V 
Field Strength at Center of 

Focusing Coil (Approx.)I   75 G 
Field Strength of Alignment Coil  0 to 3 G 

PERFORMANCE CHARACTERISTICS RANGE VALUES 

With conditions shown under Typical Operating 
Values, picture highlights at the "knee" of the 
light transfer characteristic, 525 line scanning, 
interlaced 2:1, frame time of 1/30 second, and 1.8" 
picture diagonal with 4 x 3 aspect ratio. Character-
istics are measured in an RCA Model TK-31A cam-
era, or equivalent Min. Typ. Max. 

Cathode Radiant Sen-
sitivity at 4000 
angstroms   0.072 A/W 
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8775 
Cathode Luminous 

Sensitivityk  90 ktAilm 
Signal-Output Current 

0 (Peak-to-Peak)   3 12 30 
Signal-to-Noise Retie  32 34 dB 
Photocathode Illumination 

at 2870° K Required to 
Reach "Knee" of Light 
Transfer Characteristic - 0.010 0.020 1m/ft2 

Amplitude Response at 400 
TV Lines per Picture 
Height (per cent of large 
area black to large-area 
whiter  35 50 

Uniformity: 
Ratio of Shading (Back-

ground) Signal to 
Highlight Signal   0.12 0.15 

Variation of Highlight 
Signal (Per cent of 
maximum highlight 
signal)P   20 25 

o Made by Corning Glass Works, Corning, New York. 

Made by Cinch Manufacturing Company, 1026 South Homan 
Ave., Chicago 24, Ill. 

• Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

e Adjust for best focus. 

9 

h 

For minimum highlight flare or "ghost" the grid-No.6 volt-
age should be 75% of the photocathode voltage. 

Test setting of target voltage is +2 volts from target-cut-
off. The target supply voltage should be adjustable from 
-3 to +5 volte to allow user choice of operating target 

voltage. 

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

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

o 

o 

o 

o 

k Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 28700 K. The value of 
light flux is 1 x 10-4 lumen and -90 to -175 volts are 
applied between photocathode and grounded grid No.6 and 
target. 

"1 Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, band-
width, system line number and frame time, and the choice 
of reference signal black level. The value shown is mea-
sured under the following conditions using a Video Noise 
Meter, Model UPSF (North American Version), or equiv-
alent. This meter is manufactured by Rohde and Schwarz, 
Munich, West Germany. 

Signal: Blanked video, 0.7 V peak-to-peak including 
0.07 V set-up. 

Noise Meter: Gated with horizontal and vertical blank-
ing signal of camera system. Video pass band is 
shaped by means of self-contained 100 kHz high-
pass and 4.2 MHz low-pass filters. 

Weighting filters matching the response of the human eye 
(CCIR Rec.421, Annex III) are not used and the color sub-
carrier, 3.58 MHz, is not present during the measurement. 

^ Measured with amplifier having flat frequency response. 

P Variation of response over scanned area. 

DOS and DON'TS On Use of RCA-8775 

Here are the "dos" 

1. Allow the 8775 to warm up prior to operation. 

2. Hold temperature of the 8775 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Select target voltage according to operating needs. 
This freedom of operation results from use of the 
electronically-conducting glass target. 

6. Uncap lens before voltages are applied to the 8775. 
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_ 
age supply as the lens turret or the yoke and 8775 
must be "swung out" to clean the lens of the tube 
faceplate. 

Hereare the "don'ts" 

1. Don't force the 8775 into its shoulder socket. 

2. Don't operate the 8775 without scanning. 

3. Don't operate an 8775 having an ion spot. 

4. Don't use more beam current than necessary to dis-
charge the highlights of the scene. 

5. Don't turn off beam while voltages are applied to 
photocathode, grid No.6, target, dynodes, and anode 
during warmup or standby operation. 

6. Don't remove the lens turret or lens when the camera 
is turned on, or when voltages are applied to the 
image section of the 8775, unless the light level in-
cident on the tube can be reduced below 50 foot-

candles. 

TERMINAL DIAGRAM (Bottom View) 

DIRECTION OF LIGHT: 
PLRF.LNulLuLAR TO 
LARGE END Of TUBE 

V 
WHITE INDEX LINE 

ON FACE 

o 
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8775 

SMALL-SHELL DIHEPTAL 14-PIN BASE 

o 

o 

o 

o 

Pin 1: Heater 

Pin 2: Grid No.4 

Pin 3: Grid No.3 

Pin 4: Internal Connection — Do not use 

Pin 5: Dynode No.2 

Pin 6: Dynode No.4 

Pin 7: Anode 

Pin 8: Dynode No.5 

Pin 9: Dynode No.3 

Pin 10: Dynode No.1, Grid No.2 

Pin 11: Internal Connection — Do not use 

Pin 12: Grid No.1 

Pin 13: Cathode 

Pin 14: Heater 

KEYED JUMBO ANNULAR 7-PIN BASE 

Pin 1: Grid No.6 

Pin 2: Photocathode 

Pin 3: Internal Connection — Do not use 

Pin 4: Internal Connection — Do not use 

Pin 5: Grid No.5 

Pin 6: Target 

Pin 7: Internal Connection — Do not use 

ANNULAR BASE GAUGE 

Angular variations between pins as well as eccentricity of 
neck cylinder with respect to photocathode cylinder are held 
to tolerances such that pins and neck cylinder will fit flat-
plate gauge with: 

a. Six holes having diameter of 0.065" + 0.001" and one hole 
having diameter of 0.150" + 0.001". All holes have depth 
of 0.265" + 0.001". The six 0.065" holes are enlarged by 
450 taper to depth of 0.047". All holes are spaced at 
angles of 51026' + 5' on circle diameter of 2.500" + 0.001). 

b. Seven stops having height of 0.187" + 0.001", centered 
between pin holes, to bear against flat areas of base. 

c. Rim extending out a minimum of 0.125" from 2.812" dia-
meter and having height of 0.126" + 0.001". 

d. Neck-cylinder clearance hole having diameter of 2.200" + 
0.001". 
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8775 
DIMENSIONAL OUTLINE 

3.00" 135" 
(76.2 nun) (343 ern) 

.'216A".. { t002. ,015" 

315.5.± 10 

ENLARGED BOTTOM VIEW  

2.50"I 
(63.5 mm) 

!,D6" 

.425" 
k.025" 

.04o" 
1.002" DIA. 
6 PINS ' 

JUMBO 
, ANNULAR 
7-PIN BASE 

200r 
(50.4 mm) 
±D4' 

DETAIL or BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED ,•-"' „„, 
AREA IS FLAT /'"^.....•••• 

/ 1.185" R. MAX. 

(386 mm) 
t.25' 

BASE 
JE DEC GROUP 5. 
1.42 BI4 - 45 

.09 3"cti.00. 

SEE NOTE I 

• 125 43e 

.5" MIN. 

92CM-XX54R3 

Note 1: Dotted area is flat or extends toward diheptal-base 
end of tube by 0.060" max. 

o 

0 

o 
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o 

o 

TYPICAL BIALKALI SPECTRAL SENSITIVITY 
CHARACTERISTIC 
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BASIC LIGHT TRANSFER CHARACTERISTIC 
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ILLUMINATION 
LIGHT, OR WHITE 

FOR SMALL-AREA 

TUNGSTEN 
FLUORESCENT. 
HIGHLIGHTS. 

L GHT, DAY-

1.1 mum 
2 • 

n oni 
2 46 

0.01 
2 4 6 

0.1 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —F00 A 

92C5-7296R2 
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8850 
Photomultiplier Tube 
2"-Diameter Type 

RCA-8850 is a 12-stage, head-on QUANTACON* Type Having 
Extremely High-Gain Gallium-Phosphide First Dynode and 

High Quantum Efficiency Bialkali Photocathode 

(-\ 

GENERAL 

Spectral Reeponee  See accompanying 
Spectral Response Characteristics 

Wave length of Maximum Response •   3850 ± 500 

Cathode, Semitransparent. Potassium-Cesium-Antimony 
(Bialkali) 

Minimum projected area  2.54 sq in 
Minimum diameter   1.80 in 

Window  Pyrex, Ccrning° No.7740, or equivalent 

Sh ape   Plano-Concave 

Index of refraction at 5893 angstroms  1.47 

Dynode No.1: 

Secondary Emitting Surface ... 

Dynode No.2 through 12: 
Secondary Emitting Surface 

Dynode Structure   In-Line 
Direct Interelectrode Capacitances 

Anode to dynode No.12   
Anode to all other electrodes   

Maximum Overall Length 

.Gallium-Phoephide, GeP 

  Beryllium-Oxide 

Electrostatic Focus-Type 
(Apprcor.): 

5 pF 
6 pF 

  5.71 in 
I Seated Length   4.98 ± 0.08 in 

Maximum Diameter   2.10 in 
Bulb   T16 
Base  See Base Drawing 

Socket   RCA AJ2144 cr AJ2145b 
Magnetic Shield   See footnote (c) 
Operating Position   Any 
Weight (Approx.)   6 oz 

MAXIMUM AND MINIMUM RATINGS, Absolute-MaximumValues 
DC Supply Voltage: 
Between anode and cathode: 

With Voltage Distribution A 
shown in Table I   

With Voltage Distribution B 
shown in Table I   

{3000 max. 
1300° min. {3000 max. 
1800° min. V 

[MOM Electronic Components 
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8850 
Between anode and dynode No.12 . . 

Between dynode No.12 and dynode No.1 L 

Between consecutive dynodes   

Between dynode No.1 and cathode . . 

Between focusing electrode andcathode  

Average Anode Curra nt   

Ambient-Temperature Rangeg   

800 max. V 

800 max. V 

400 111111X. V 

{1000 max. V 
600e min. V 

1000 max. V 

0.2 max. mA 

-100 to +85 °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,Col-
umn A. 
With E = 2000 volte (Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radiant ' at 
3850 angstrom   

Luminous' 
(2870°K)  46 620 1500 A/1m 

Current withLblue 
light source" 
(2870°K +C.S. 
No.5-58)   6x10 7 8x 10 -6 

Cathode Sensitivity: 

Radiantm at — — — - ---
3850 angstroms . . — 0.097 — A/W 

Luminous" 
(28700 K) ' 7 7 x10-5 8.5x10 — A/lin 

-5 

Current with blue 
light sourceP 

(2870° K + C.S.  No.5-58)   1 x10-8 1.1x 10-8 — A 

Quantum Efficiency 
at3850 angstrorre q 28 31 — % 

Current Amplifi-
cation   — 7.3x10" — 
Anode Dark 
Current'   — 4) 6 x10-10 4  x10 A 
Equivalent-Anode-

{ 2.6 x10-15° 1.8 x10-145 
3x 10-12 2 x 1041 lm 

Input'  
1/1 

Dark-Current 

Single Photoelectron 
Pulse He ight Resolu-
tion at Full-Width-Half-
MaximumPointt. . . — 40 — % 

- 7.1 x105 - A/W 

A 

o 
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8850 
Min. Typical Max. 

Peak-to-Valley Ratio 
Between Single and 
Double Photoelectron 
Pulse Height*. . . . 1.4 1.6 
Peak-to-Valley Ratio 
of Pulse Heigtit Spec-
trum with Fe 
Source"   50 
Dark Pulse Summationv 
at 2500 V: 

1 to 128 channels — 150 660 cps 
(See Typical Dark-Pulse Spectrum) 

Pulse Height 

Resolution: v. 

Cs137 source, No( T1) 
scintillator . — 7.5 8.0 

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

With E = 1100 volts (Except as noted) 

Pulse Heightw'x 

Cs 137 source,NaI(T1){--
scintillator . . — 

Mean Gain Deviation:'  

With count rate 
change of 1000 to 
10000 cpsz  1 

For a period of 16 
hours at a count 
rate of 
1000 cps"  1 

Anode-Pulse Rise 
Timebb at 3000 
Volts   - 2.1 x10 -9 

Electron Transit 
Time" at 3000 
Volts   3.1 x10-8 8 

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: dd 

Linear°°. . . - 0.25 A 

Saturated . . . . - 0.75 A 

0.15 

1.5 x10-11 

V 

cou-
lombs 

n )r-p /In Electronic DATA 2 
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Table I 

Voltage Distribution 

Eieween th• 
following 
Electrodes: 

Cathode (K), 
Dynode (Dy), 
and Anode (P) 

Column A Column 8• 

8.06% of Dyl-P 
Voltage (E) 
Multiplied 
By: 

5:45% of 
K-P Voltage 
(E) Multiplied 
By: 

K - Dy 1 
Dy 1 - Dy2 
Dy2 - Dy3 
Dy3 - Dy4 

Dy4 - Dy5 

4 
1 

1.4 
1 

1 

6 
1 

1.4 
1 

1 

Dy5 - Dy6 

1-,Y6 - liY7 
DY7 - DY8 

DY8 - DY9 
Dy0 - Dy 10 

1 
1 
1 

1 

1 

1 
1 
1 

1 

1 

Dy10 - Dyll 
Dyll - Dy12 
Dy12 - P 
Dy 1 - P 
K - P 

1 
1 
1 

12.4 
— 

1 
1 
1 
_ 

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. 
di Cathode-to-Dynode-No.1 Voltage maintained at 660 volts. 
To take full advantage of the operating capabilities of the 
8850 it is required that the cathode-to-dynode No.1 voltage 
be a minimum of 600 volts. 

PHOTOELECTRON PULSE HEIGHT SPECTRUM 
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GRAPHIC 

-VALLEY 
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*QUANTACON is the RCA designation for photomulti-
plier tubes employing group IIVV compounds as sec-
ondary emitters and/or photocathodes. A typical com-
pound is gallium-phosphide. 

Made by Corning Glass Works, Corning, NY 14830. 

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. 

C 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. 

e To take full advantage of the perfcrmance capability of the 
8850, tube operation at voltage values below these minimum 

specified values is not recommended. 

Averaged over any interval of 30 seconds maximum. 
g Tube operation at room temperature or below is recoil:-
mended. 

h 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) 

LUIlliII01111 Sensitivity 
0.13 x Light Flux of 

-4 1 x 10 (1m) 
The value of 0.13 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (k) to the anode current measured under the same 
conditions but with the blue filter removed. 

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 
2)370° e. The value of light flux incident on the filter is 
1 x 10'f lumen. 

Electronic 
Components 
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m . 

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

n These values are calculated as shown below: 
Cathode Luminous Sensitivity(A/lm). 
Cathode Current (with blue light source)(A)  

0.13 x Light Flux of 1 x104  (1m) 
The value of 0.13 is an average value. It is the ratio cf 
the cathode current measured under the conditions specified 
in footnote (p) to the cathode current measured under the 
same conditions but with the blue filter removed. 

P Light incident on the cathode is transmitted through a blue 
filter (Corning C.S. No.5-58, polished to 1/2 stock thick-
ness) from a tungsten-filament lamp operated at a cola-
temperature of 2870 ° K. The value of light flux incident 
on the filter is 100 microlumens and 660 volts are applied 
between cathode and all other electrodes connected as 
anode. 

q Calculated from the cathode current measured with blue 
light source. 
At a tube temperature of 22° C. Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness). The light flux 
incident on the filter is 0.1 microlumen. The supply voltage 
E is adjusted to obtain an anode current of 2.6 micro-

amperes. Luminous sensitivity of the tube under these 
conditicns is approximately equivalent to 230 amperes 
per lumen. Dark current is measured with incident light 
removed. 

s At 38511 aneetrnma ThPRP vel,ieg ere relenInterl frnm the 
EADCI values in lumens using a conversion factor of 1140 
lumens per watt. 

Measured under the following conditions: Dark noise is 
eliminated by use of a coincidence circuit. As a result, 
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 ap-
proximately 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 1.18. 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. 

rsiœz)Til Electronic 
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U Measured using a Harshaw Type HG 0.005" beryllium win-
dow Na! (Ti) scintillator, 0.04" thick and 7/8" in diameter 
and an isotope of iron having an atomic mass of 55 (Fe55) 
and an effective activity at the scintillator of one micro-
curie. 

v 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. 

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

Pulse height is defined as the amplitude of the anode pulse 
voltage (referred to anode) measured across a 100 Idlohm 
resistor and a total capacitance of 100 + 3% pF in parallel. 
Under pulse conditions, the interstage voltages of the tube 
should notdeviate 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 
(Cale) and a cylindrical2" x thallium-activated sodium-
iodide scintillator [Na! (TD-type 3D8S50, Serial No.AJ651, 
or equivalent] are used. This scintillator is manufactured 
by the Harshaw Chemical Corporation, 1945 East 97th 
Street, Cleveland 6, OH, and is rated by the manufacturer 
as having a resolving capability of 8.2 per cent to 8.3 per 
cent. The Csle source is in direct contact with the metal 
end of the scintillator. The faceplate end of the crystal is 
coupled tothe tube by a coupling fluid such as Dow Corning 
Corp. Type DC200 (Viscosity of 60,000 centistokes)— 
Manufactured by the Dow Corning Corp., Midland, MI, or 
equivalent. 

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

Z Under the following conditions: The scintillator and c. 137 
radiation source of (x) are employed. The radiation souroe 

/7-. 1 F!.ntronic 
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8850 
is initially centered, on the major axis of the tube and the 
scintillator, at a point providing a pulse count rate of 1000 
cps. The pulse height of the photopeak is measured under 
this condition. Next, the radiation source is moved rapidly, 
in approximately 30 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 betweenthese two measurements is typically 
1 per cent. 

"Under the same conditions as (z) except the count rate 
position of 1,000 cps is maintained for 16 hoirs and the 
pulse height is sampled at 1 hour intervals. 

bb Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time 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. 

dd The interstage voltages of the tube should not deviate 
more than 2 per cent from the specified voltage distribu-
tion. Capacitcrs are connected across the individual resis-
tors making up the voltage-divider arrangement to insure 
this operating condition. 

ee Maximumdeviationfrom linearity is 2 per cent. 

TERMINAL DIAGRAM 
(Bottom View) 

Pin i: Dynode No.1 
Pin 2: Dynode No.3 
Pin 3: Dynode No.5 
Pin 4: Dynode No.7 
Pin 5: Dynode No.9 
Pin 6: Dynode No.11 
Pin 7: Anode 
Pin 8: Dynode No.12 
Pin 9: Internal Connection, 

Do not use 

iC 

G 

DY2 

"4 

DY6 

"8 DYFO /c SHIELD C 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Pin 10: Electron MultiplierShield 
Pin 11: Internal Connection, 

Pin 18: Internal Connection, Do not use 
Pin 12: Dynode No.10 Do not use 
Pin 13: Dynode No.8 Pin 19: Internal Connection, 

Pin 14: Dynode No.6 Do not use 
Pin 15: Dynode No.4 Pin 20: Internal Connection, 
Pin 16: Dynode No.2 Do not use 
Pin 17: Focusing Electrode Pin 21: Photocathode 
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8850 
DIMENSIONAL OUTLINE 

REFLECTIVE 
BAND UNDER 

PLASTIC 
LIGHT 
SHIELD 

PHOTOCATHODE 

PLASTIC 
LIGHT 
SHIELD 

716 BULB 

•  2.10 MAX. 
DIA. 

!«. 

j..• /7 • 

Dimensions in Inches 

I 91 
05 
1 R 

USE FUL 
PHOTOCATHODE 
DIA I 80M1N 

FACEPLATE 
(SEE NOTE) 

4.98 

5.71 
MAX. 

..--.30 MAX. DIA. 

92C5-1303eR 2 

Note: Deviation from Flatness of External Surface of Face-
plate will not exceed 0.010" from Peak to Valley. 

The dimensions in millimeters are derived from the basic 
inch dimensions (1 inch = 25.4 mm) 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.91 48.5 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 
5.71 145.0 

Electronic 
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8850 
DETAIL OF BASE ARRANGEMENT 

  2.10 MAX.   
DIA. 

.65 
MAX. 

.02-.06 

.045 MAX. 
1 -1 1 

16.4* 

16.4* 

16.4* 

16.4* 

32Ar 

16.4* 

151. \\ 

16.4* 

I 375* 010 

I6.4* 16.4* 

DIA. 

1-PLAS11C LIGHT 
SHIELD 

.30 
6.04 

.064 à.003 

.30 MAX. 
DIA. 

16.4' 

16.4 

DIA. 

16.4* 

16.4* 

I6.4* 

16.4* 

16.4* 

92C1-13040R2 

0 
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8850 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

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

BETWEEN 
6.1%0F E 

MULTIPLIED BY 

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

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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92CM-13042 

Electronic 
Components 

DATA 6 



8850 

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 1 

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

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE 
CURRENT 

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

TUBE TEMPERATURE • 22° C. 
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TYPICAL SECONDARY-EMISSION RATIO OF FIRST 

DYNODE AS A FUNCTION Of CATHODE-TO-DYNODE NCO 
VOLTAGE 

200 400 600 800 i000 

CATHODE-TO-DYNODE No.I VOLTAGE—VOLTS 

CI 

92LS-2804 
TYPICAL DARK-PULSE SPECTRUM 

VOLTAGE DISTRIBUTION,TABLE I . COWMN A 
SUPPLY VOLTAGE • 2500 VOLTS 
TUBE TEMPERATURE • 22-C 
ONE PHOTOELECTRON PULSE HEIGHT .8 CC:10171HG CHANNELS 
INTEGRATING TIME CONSTANT • 10µ s 
(R• 100 MI C•100pF) 

MEASURED AFTER 24 HOUR OPERATION OF TUBE IN DARKNESS 
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8850 

DIFFERENTIAL Fe55 SPECTRUM 

Fs" SOURCE, ACTIVITY I µ CURIE 
SCINTILLATOR: HARSHAW, TYPE HG 0.005" BERYLLIUM WINDOW. 

NoI(T11), 7/6" DIAMETER, 0.040" THICK 
CATHODE-TO-DYNODE No.1 VOLTS • 660 
DYNODE No. 1- TO- DYNODE No 2 VOLTS •I08 
DYNODE No.2-70- DYNODE No.3 VOLTS -151 
EACH SUCCEEDING DYNODE-STAGE VOLTS •I08 
ANODE - TO- CATHODE VOLTS • 2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.I POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No 5 
POTENTIAL 
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8850 

TYPICAL DYNODE MODULATION CHARACTERISTIC 

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

BETWEEN 6.1% OF E 
MULTIPLIED BY 

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

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 
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8850 
TYPICAL ANODE CHARACTERISTICS 

CATHODE—TO—DYPLODE—No. 1 VOLTS • 880 
DYNODE—No. 1—TO—DYNODE—No. 2 VOLTS • 108 
DYNODE—No. 2—TO—DYNODE—No. 3 VOLTS. 151 
EACH SUCCEEDING DYNODE—STAGE VOLTS. 108 
ANODE—TO—CATHODE VOLTS. 2000 
FOCUSISG ELEL: I RODE IS CONNECTED TO DYNODE—No. 1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE—No. 5 POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2810° K. 
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8850 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

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

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL 
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8850 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT 

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

BETWEEN , 6 I % OF E 
MULTIPLIED BY 

CATHODE AND nyNonF Nn I 

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

4.0 
1.0 
L4 
10 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE VALUE OF H IN 

DIRECTION SHOWNRl : 

(1 )%, (2) i OR (3) --. 

° DIRECTION ( I 115 OUT OF PAPER 
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8850 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT (Cont d) 
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SUPPLY VOLTAGE (E). 3000V 
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MAGNETIC FIELD INTENSITY - OERSTEDS 92Lm-21124 

TYPICAL FOCUSING-ELECTRODE CHARACTERISTIC 
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8851 
Photomultiplier Tube 

2"- Diameter Type 

RCA-8851 is a 2"-diameter, 12-stage, head-on QUANTA-
CON* photomultiplicr tube having a bialkali photo-
cathode and a pyrex entrance window. It is identical in 
all respects to type 8850, except for the shape of its 
window which is a spherical segment. 

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

See Dimensional Outline on Reverse Skie. 
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8851 
DIMENSIONAL OUTLINE 

SURFACE OF 
ENTRANCE 
WINDOW IS 
UNPOLISHED 
PYREX 
(NOTE) 

PLASTIC 
UNIT 
SHIELD 

T-II SUL/ 

1.10 MAX. DIA. 

piloM AUL 

1.110 
TI400E 

.30 MAX. INA. 

• W.- UM 

Dimensions in Inch•s 
Note: Caution must be employed when handling this tube be-
cause of the thinness of the entrance window. 

The dimensions in millimeters arederived from the basic inch 
dimensions (1 inch = 25.4 mm). 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.93 49.0 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 
5.71 145.0 

) 
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8857/V1,V2, 8858 
Image Intensifier Tubes 
18-mm Types Having Fiber-Optic 

Input and Output Faceplates 

GENERAL 

All Types 

Spectral Response   S.20 with extended red response 

Wavelength of Maximum Response  4700 + 1000 
-500 

Photocathode: 

Material   Na-K-Cs-Sb (MuWeikel° 

Minimum useful area   2.5 cm2 (0.4 in2) 

Minimum useful diameter   18 mm (0.71 in) 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 

Fluorescent Screen: 

Minimum useful area     2.5 cm2 (0.4 in2) 

Minimum useful diameter     18 mm (0.71 in) 

Phosphor  P20, Aluminized 

Fluorescence end phosphorescence  Yellow-Green 

réi b (erica   Medium to Medium Short 

Image surface: 

Shape     Flat, Circul« 

Material   Fiber-Optics 

Focusing Method     Electrostatic 

Tube Dimensions: 

Maximum overall length 

Type 8858  5.93 in 

Types 8857N1, 8857N2   1.926 in 

Maximum diameter 
Type 8858   2.08 in 

Types 8857/V1, V2   1.480 in& 
Operating Position Any 

( Weight (Approx.) 

Type 8858   1 lb 

Types 8857/V1, V2   3 oz 

Electronic 
Components 

DATA 1 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Type 8358 

Under conditions with 2.65 V 
dc applied, and an ambient 
temperature of 220 C, unless 
otherw se noted. 

Type 8857N1 Type 8857N2 

Under conditions with a dc 
anode voltage of 12 kV, and 
an ambient temperature of 
220 C, unless otherwise noted. 

Resolution: 

Centerd   

Min. «nt13- 

32 36 

Max. 

— 

Min. 

64 

Typ. 

73 

Max. 

— 

Min. Typ. Max. 

64 73 — 

Units 

Line-
Pairs/mm 

Edgee (Peripheral).  30 36 — 64 73 — 64 73 — Line-
Pairs/mm 

Screen Luminance (Brightness)f. — 1 125 — — — — — — fL 

Luminance Gain:9 

At 220 C  3x104 5x104 — 65h _ _ _ _ — f L/fc 

With green light source   — -l- — — — — 22) — — f L/fc 

Equivalent Screen Background 
Input: 

Luminousk  — 5)(1042 2x10-11 — — 2x10-11 — — 2x10-10 Im/cm2 
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TYPICAL PERFORMANCE CHARACTERISTICS (Coned) 

Type 8858 Type 8857N1 Type 8857N2 

Photocathode Sensitivity: Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units 

Radiant: 

At 4700 gm   — 4.6x10-2 — — 4.6x10-2 — — 4.6x10-2 — A/W 

At 8000 g   1x10-2 1.3x10-2 — 1x10-2 1.3x10-2 — — — — A/W 

At 8500 g   3x10-3 7x10-3 — 3x10-3 7x10-3 — — — — A/W 

Luminous^   1.75x104  2.1x104  — 1.75x104  2.1x104  — — 1.6x10-4 — A/Im 

Luminance Uniformity   — 3:1P 4:1P _ 1.4:1q 2:1q — 1.4:1" 2:1" 

Modulation Transfer Function 
(MTF):s (See Figures 3 and 7) 

For 2.5 Line-Pairs/mm   93 95 — — — — — — — % 

For 7.5 Line-Pairs/mm   65 73 _ _ _ _ _ _ — % 

For 16 Line-Pairs/mm  25 31 — — — — — — — % 

Paraxial Image Magnification 
(Cmx)t   0.82 0.84 1.0 0.94 — 1.0 0.94 — 1.0 

Image Alignmentu  — — 0.06 — — 0.02 — — 0.02 in 

Image Stability in 30 Secondsv — 0.005 — — 0.005 — — 0.005 in 

Distortionw  — 12 20 — — 6 — — 6 % 
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8857/V1,V2, 8858 

MAXIMUM RATINGS, Absolute-Maximum Values 
DC Input Voltage 

Type 8858   

DC Voltage: 
Anode with respect to photocathode 

Types 8857N1,V2     13 max. kV 
Average Photocathode Currentc (Continuous operation) 

Types 8857N1. V2  0.25 max. MA 
Ambient-Temperature Range: 

Non-operating   -54 to +680 C 

Operating   -54 to -1520 C 

3.0 V 

a Excluding exhaust tip. 

C The specified value is the maximum permitted average anode 

current with the photocathode uniformly illuminated. This value 
is averaged over any interval of 10 seconds maximum. 

d The resolution, both horizontal and vertical, is determined with 
a test pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated a "line pair." 

e This minimum value applies at a distance of 7 mm from the 
major (optical) axis of the tube. 

f Maximum screen luminance (brightness) is limited automatically 
by the oscillator power supply and occurs when the input illum-

ination is equal to or greater than 10-3 footcandle. Typical values 

are measured at 2 x lo-5 footcandle using a 28540 K tungsten 
lamp. 

9 Luminance Gain is defined as the quotient of screen brightness 

in footlamberts by the photocathode illumination in footcandles 
provided by a tungsten-filament lamp having a lime-glass envel-

ope. The lamp is operated at a color temperature of 28540 K. 
The value of light input radiation on the photocathode image 

surface is in the range of 1 x 10-5 to 3 x 10-5 footcandle and il-

luminates uniformly a 0.5"-diameter spot on the photocathode. 

The output is measured with a photometer centered on a 10-mm 
diameter spot on the screen. 

h Under same conditions of footnote (g) except input radiation on 
photocathode is 5 x 10-2 footcandle. Anode voltage is 15 kV. 

j Under the same conditions of footnote (g) except that a light in-
put of 5 x 10-2 footcandle is incident on Corning C.S. No 1-71 

and C.S. No.4-67 interposed between the light source and the 

tube. Anode voltage is 12 kV. Use of these filters in conjunction 

with the 28540 K source closely approximates the P20 spectral 
distribution. 

('‘ 

O 
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8857/V1,V2, 8858 

Defined as the equivalent value of luminous flux from a tungsten-

filament lamp operating at 2854° K that would be required to 

cause an increase in screen brightness equal to screen background 

brightness. 

m For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

n Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 2854° K. The value of light flux is 0.03 

lumen. The light spot has a nominal diameter of 0.5", and 300 

volts are applied between anode and photocathode. 

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

envelope. The lamp is operated at a color temperature of 28540 

K. Luminance uniformity will not vary more than the ratio stated 

over a circular area 17 mm in diameter centered on the image 

screen when the photocathode is illuminated uniformly with 

1 x 1 0-5 to 3 x 10-5 footcandle and the output is scanned with a 

1 milli meter aperture in a spiral pattern. 

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

envelope. The lamp is operated at a color temperature of 28540 

K. Luminance uniformity will not vary more than the ratio stated 

over a circular area 17 mm in diameter centered on the image 
screen. 

r Under the same conditions as shown in footnote (q) except that 

Corning C.S. No.3-71 and C.S. No.4-67 filters are interposed be-

tween the light source and the tube. 

a A two-dimensional resolution pattern, providing constant illumi-

nation in the Y direction, and sinusoidal variation of intensity in 

the X direction is projected on the photocathode. Per cent image 

modulation M may then be defined as: 

W — B 
M- x 100 

where W = maximum illumination in white line 

B = minimum illumination in black line 

Output image brightness is also a sinusoidal function of the dis-

tance across one direction of the pattern, and the output modu-

lation is equal to or less than the input modulation. The modula-

tion transfer function (MTF ) is defined as the ratio of the output 

modulation to input modulation expressed as a function of the 

spatial frequency of the incident illumination pattern. MTF for 

the tubes is measured using Modulation Transfer Function 

Anaylzer Model No.K1-b, a product of Optics Technology, Inc., 

Belmont, CA, using the specified procedure for that instrument. 

jnœ/ I Electronic 
Components 
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8857/V1,V2, 8858 
Modulation is recorded with a square-wave resolution pattern for 

types 8857/V1 and 8857/V2. 

In this case, modulation is expressed as a function of line fre-

quency and is called "contrast transfer characteristic". MTF is 

calculated from the contrast transfer data using the following re-

lationship. 

C(314) C(5N) C(7N) 
M(N) =-4—[• C(N) + + —5— 

where M(N) is the MTF value at line frequency N 

and C(N) is the contrast transfer value at line frequency N 

Paraxial Image Magnification (Cmx) is defined as the ratio of the 
separation of two diametrically opposite image points on the 

screen to the separation of the two corresponding image points 
on the photocathode. The image points on the photocathode are 

separated by a distance of 1 mm and are located equal distances 

from the major axis of the tube. 

U The center of an image produced on the screen by focusing a 

test pattern on the optical axis of the photocathode will fall with 

in a circle concentric with the optical axis of the screen having 
the specified diameter. 

• The center of an image produced on the screen by focusing a test 

pattern on the optical axis of the photocathode will not shift 

more than the specified value during 30 seconds of operation. 

w A second magnification value (Emx) is obtained as stated in foot-

note (m) except the image points on the photocathode are separ-

ated by a distance of 14 mm. Per-cent distortion is defined by 

the equation. 

Per-Cent Distortion = 
Emx-Cmx 

Cmx 

o 

o 

o 

o 
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8857/V1,V2, 8858 
DIMENSIONAL OUTLINE FOR TYPE 8858 

FIBER-OPTIC 
PHOTOCATHODE 20752.00501A. 

DIA TERMINAL (2.65 V 
i POSITIVE) 

IMAGE SURFACE 
— 060200301A 

USEFUL DIA..I8mm-\ oso  11 DC INPUT 

2.004 

.030i 3.02 
±.003 

5.815 
2.115 

OPTICAL 
DISTANCE 
.110(NOTE1 

FIBER-OPTIC— 
SCREEN IMAGE 1.050 
SURFACE 2 004 
USEFUL DIA DIA 
18mm 

I 400 
2.020 
DIA. 

.06 

GLASS WINDOW 

92LN-326282 

Note: This distance is measured with a depth microscope. 

Dimensions in Inches 

IMM&I Electronic Components 
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8857/V1,V2, 8858 
DIMENSIONAL OUTLINE FOR TYPE 8858 

CATHODE GROUND 
(NEGATIVE)   

AND ALIGNMENT 
PIN .060 DIA. 

.844R. 

60* 

9 HOLES 
250MIN 
.100 MIN 

60• DEPTH 

DIMENSIONAL OUTLINE FOR TYPES 8857N1, 8857N2 

.270 REF 

EXHAUST 
TUB ULATION 
CAP 

.910 MAX R. 

  1.4581.022 

I-1.050±.004 --

DIA. 

FIBER-OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 
USEFUL DIA •.710 
MIN. 
PHOTOCATHODE 
TERMINAL 
I,- 2001.010 

520 REF. 

0 

1.926 
MAX. 

325t035 

1.350 t .010 D1A .300 REF 

ANODE TERMINAL   

.070 I 
FIBER-OPTIC SCREEN- 1.010 
IMAGE SURFACE 
USEFUL DIA- 795MIN, 

1050±.004 
DIA. 

92LS-3256413 

Dimensions in Inches 

) 
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8857/V1,V2, 8858 

TYPICAL RESOLUTION AS A FUNCTION OF RADIAL 
DISTANCE ON PHOTOCATHODE FOR TYPE 8858 
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RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE 
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SeLS -333i 

TYPICAL RESOLUTION AS A FUNCTION OF RADIAL 

DISTANCE ON PHOTOCATHODE FOR TYPES 8857N1, 8857M 

' 

0.1 02 03 04 0.5 
INCHES 

214 
S16 7.62 

MILUMETERS 
RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE 

FROM CENTER TOWARD EDGE LS 5320 
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8857/V1,V2, 8858 

TYPICAL RESOLUTION AS A FUNCTION OF ANODE 

VOLTAGE FOR TYPES 8857/V1, 8857N2 
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TYPICAL MODULATION TRANSFER FUNCTION AND 

CONTRAST TRANSFER CHARACTERISTICS FOR TYPES 

8857/V1, 8857N2 
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8857/V1,V2, 8858 

TYPICAL MAGNIFICATION AND DISTORTION 

CHARACTERISTICS FOR TYPE 8858 

0 2 4 6 8 lO 
RADIAL D STANCE ON PHOTOCATHODE MAGE SURFACE 

FROM CENTER TOWARD EDGE—MILLIMETERS 
42LS-3681 

TYPICAL MAGNIFICATION AND DISTORTION 

CHARACTERISTICS FOR TYPES 8857N1, 8857N2 

0.4 o 0 0.2 0.3 
INCHES 

254 508 762 Idle 
MILLIMETERS 

RADIAL DISTANCE ON PHOTOCATHODE IMAM SURFACE 
FROM CENTER TOWARD EDGE 

92 L m-33n 
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8857/V1,V2, 8858 

TYPICAL MODULATION TRANSFER FUNCTION FOR TYPE 8858 
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JEDEC PHOSPHOR P20 FOR ALL TYPES 

8857/V1,V2, 8858 
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8857/V1,V2, 8858 

RELATIVE LIGHT OUTPUT CHARACTERISTIC FOR TYPES 

0 8857/V1, 8857N2 

100 

C' 

O 

( •) 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT A COLOR TEMPERATURE 
OF 2854* K 

4 6 e 10 
DC ANODE VOLTAGE-KILOVOLTS 

12 

tes.e-ene 

LEM Electronic Components 
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RCA TUBE 
HANDBOOK 
HB-3 

THYRATRON, 

IGNITRON, & GLOW-

DISCHARGE TUBE 

SECTION 

This Section contains data on thyratrons, 

ignitrons. and glow-discharge (cold-

cathode) tubes used for voltage-regulator. 

relay, and voltage-reference applications. 

For further Technical Information, write lo 
Commercial Engineering, Tube Division, 
Radio Corporation of Imerica. IMrrison. IV. .I 

2-57 SEPARATOR 
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RCA THYRATRON, GLOW-DISCHARGE, 
IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

THYRATRONS 

Triodes 

MAXIMUM RATINGS 

Anode Tempera- Peak Filament-F 
Current ture Inverse or RCA Type 

Av Peak Range Anode Heater-H 
Amp Amp oc Volts Volts Amp 

Mercury-Vapor Types 

0.5 2 40 to50 5000 2.5 F 5 5557 
0.64 2.5 25 to 70 2500 2.5 F 6 627 
1.8 10 25 to55 15000 5.0 F 10 5563A 
2.5 15 40 to80 1000 5.0 H 4.5 5559 4 16 30 to 50 10000 5.0 H 10 677 
6.4 40 40 to80 2500 5.0 H 10 676 

Gas Types 

0.04 0.2 -40 to +70 350 2.5 H 
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Cr
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0.045 35 -50 to +90 3000 6.3 H 6I30/3C45 
0.075 0.3 -75 to+90 350 6.3 H 884 
0.075 0.3 -75 to +90 350 2.5 H 885 
1 8 -55 to +75 1250 2.5 F CIK/6014 
2.5 30 -55 to +75 1250 2.5 F C3J/5632 
2.5 30 -55 to +75 1250 2.5 F C3JA/5684 
2.5 30 -55 to +75 1250 2.5 F C3JL 
6.4 77 -55 to +75 1250 2.5 F C6J/5C2I 
6.4 77 -55 to +75 1250 2.5 F C6JA/5685 
18 100 -55 to +75 1250 2.5 F CI6J/5665 

Gas and Mercury-Vapor Types 

1 3 -40 to +80 1250 2.5 F 5 714/7021 
1 8 -40 tu +80 1250 2.5 F 6.3 716/6855 
1.5 6 -40 to+80 1250 2.5 F 7 3C23 
2.5 30 -40 to+80 1500 2.5 F 9 710/6011 
6.4 77 -40 to+80 1500 2.5 F 21 760/6858 

Tetrodes 

Mercury-Vapor Types 

2.5 15 40 to80 1000 5 H 4.5 5560 
2.5 30 40 to80 1500 5 H 5 632B 
3.2 40 40 to80 2500 5 H 5 672A 
6.4 40 40 to80 2000 5 H 10 172 
6.4 40 40 to80 2500 5 H 10 105 

Gas Types 

0.025 0.1 -55 to+90 500 6.3 H 0.15 5696' 
0.1 0.5 -75 to +90 1300 6.3 H 0.6 2021' 
0.1 0.5 -75 to +150 1300 6.3 H 0.6 5727' 
0.1 1 -55 to +90 1300 6.3 H 0.5 502A 

(III) THY, GLOW-DIS, RADIO CORPORATION OF AMERICA ION, tr VAC-GA 
Electromc Components and Devices figffisoft N. j. 'TUBE GUIDE I 
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RCA THYRATRON, GLOW-DISCHARGE, 

IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

Tetrodes (Cont'd) 

MAXIMUM RATINGS 

Anode 
Current 

Tempera- 
ture 

Peak 
Inverse 

F i lament-F 
or RCA Type 

Av Peak Range Anode Heater-11 

Amp Amp °C Volts Volts Amp 

Gas Typos (Cont'd) 
0.1 1 -75 to +90 1300 6.3 H 0.6 2050 
0.1 1 -75 to +90 1300 6.3 H 0.6 2050A 
0.5 5 -75 to +90 1300 6.3 H 2.6 6012 
0.8 8 -75 to +90 1500 6.3 H 2.6 3D22A 

GLOW-DISCHARGE TUBES 

Average DC 
Operat ing 

Volts 

DC Operat ing 
Current Range 
Milliamperes 

Average DC 
Start ing 
Vol ts 

RCA Type 

Voltage-Regulator Types 

59 0.4 to 2 61 991 
75 5 to 30 105 0C2° 
75 5 to 40 100 0A3 
78 5 to 40 100 0A3A 

108 5 to 30 115 0925 
108 5 to 30 115 6074°' b 
110 5 to 40 115 0C3A 
150 5 to 40 160 OD3A 
151 5 to 30 156 0A2 a 
151 5 to 30 156 6073c 
153 5 to 40 160 OD3 

Voltage-Reference Types ---------

86.5 1.5 to 3.5 107 5651 Aa,d 

97 1.5 to 3.5 107 5651° 

Relay Types 

Max imum Peak Maximum Cathode 
Inverse Anode Milliamperes 

Volts Peak Average 
RCA Type 

180 100 25 IC2l e 
200 100 25 5823 a' f 
225 100 25 OALtG f 

THY, GLCW—DIS, 
IGN, 6 VAC—GA RADIO CORPORATION OF AMERICA 
Ile GUIDE I Electronic Components and Devices Harrison, N. J. 



RCA THYRATRON, GLOW-DISCHARGE, 
IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

IGNITRONS 

MAXIMUM RATINGS 

For power-supply frequenctes of 25 to 60 Hz 

Anode Current Peak 

Time Demand RMS Anode 

Av for Inter- 
vals 

Peak Power Supply Inverse 

Of 

RCA Type 

Forward 
Amp Sec Amp KVA Volts Volts 

Resistance-Welding Control Serviceh 

4.86 27.8 846 15u 250 
4.86 11.6 354 150 600 5550 
12.1 22 1692 300 250 
12.1 9.2 708 300 600 

30.2 18 3400 600 250 - 
30.2 7.5 1410 600 600 555IA 
56 18 1130 200 250 
56 7.5 466 200 600 

75.6 14 6800 1200 250 
75.6 5.8 
140 14 

2830 
2260 

1200 
400 

600 
250 

5552A 

140 5.8 ',15 .1"(' 600 - 

Intermittent Rectifier Service and 
Frequency-Changer Welder Service 

4 10 1500 
5 10 600 - 1200 555IA 
40 6 700 - 500 

100 6 :600 - 500 5552AJ 

Resistance-Welding-Capacitor Discharge Service 

8 Lib 
15 0.66 

1)() 
500 

60 disc igs/sec 
60 dischgs/sec 

k 
u,.*. 

5550 

VACUUM-GAUGE TUBES 

Gas Pressure Range Gauge 
Type RCA Type 

in mm of Hg (Torr) in microns 

1 to 0.0001 
1 to 0.001m 

1000 to 0.1 
1000 to 1° 

'hernio- 
couple 

1946 

1.5 to below 0.01 
0.5 to 0.01. 

1500 to below 10 
500 to 10. 

Pi rani 1947 

0.001 to below 
0.0001 

0.001 and below' 

_ 

1 to below 0.1 

0.1 and below' 

Ionization 
(Hard Glass) 1949 

THY, GLOW—GIS, 
RADIO CORPORATION OF AMFRICA ION. & VAC-GA 
Electronic Components and Devices Harrison, N. J. TUBE GUI DE 2 
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b vvpibration. f 082 intended for application. critical to chock and 

e   .... ion of 0A2 intended for application» critical to chock and 

d Like the 5651 but ha. greeter voltage inability. 

e For operation from • de supply. 
f For operation from se at supply. 

fl Per tube. 

h Two tubes in inveree.perellel circuit. 

Intermittent Rectifier Service only. 

k F d volta . 6000. i  te . 3000. 
• Range of greateat sensitivity. 

THY, GLOW—DI S, RADIO CORPORATION OF AMERICA 
I GN, & VAC—GA Electronic components and Devices Harrison, N. J. 
TUBE GUIDE 2 



GRID-CONTROLLED RECTIFIER CIRCUITS 

Numerical Relationships Among Electrical Quantities 

E . Trans. Sec. Voltage (Res) la, = Average DC Output Current 

Ea, = Average DC Output Voltage 1, = Average Anode Current 

Eb.¡ = Peak Inverse Anode Voltage 1p . Anode Current (VMS) 

E. = Peak DC Output Voltage 1p. = Peak Anode Current 

Er . Major Ripple Voltage (RMS) Pal = Line Volt-Amperes 

f . Supply Frequency Pap = Trans. Pri. Volt-Amperes 

fr • Major Ripple Frequency P.s = Trans. Sec. Volt-Amperes 

Paa .0C Power (E a, x lay ) 

Note: Conditions assumed involve sine-wave supply; zero 

voltage drop in tubes; no losses in transformer and cir-
cuit; no back emf in the load circuit; and no phase-back. 

RATIO Fig.I Fig.2 Fig.3 Fig.4 Fig.5' Fig.6 Fig.? Fig.8 

Voltage Ratios 

E/Eav 2.22 1.11 1.11 0.854 0.854 0.427 0.785 0.74 

E,1/E 1.41 2.83 1.41 2.45 2.45 2.45 2.83 2.83 

Ebmi/Eav 3.14 3.14 1.57 2.09 2.09 1.05 2.22 2.09 

Em /Can 3.14 1.57 1.57 1.21 1.05 1.05 1.11 1.05 

Er/Eav 1.11 0.472 0.472 0.177 0.04 0.04 0.106 0.04 

Frequency Ratio 

yf 1 2 2 3 6 6 4 6 

Current Ratios 

Ipil av 1.57 0.785 0.785 0.578 0.289 0.578 0.5 0.408 

Ibil av 
1 0.5 0.5 0.33 0.167 0.33 0.25 0.167 

Resistive Goad 

ipmfl av 3.14 1.57 1.57 1.21 0.52 1.05 1.11 1.05 

Ipm/1 b 3.14 3.14 3.14 3.63 3.14 3.14 4.5 6.3 

Inductive Load. 

lomfl av 
__ I I I 0.3 i I I 

Power Ratios 

Resistive Load 

as /'dc 

i'-'ap"-cic 

3.49 1.74 1.24 -- -- -- -- --

Pal /Pdc 

Inductive Load. 

Pas/'dc -- .57 1.11 1.71 1.48 1.05 1.57 1.81 

Pao/Pdc -- 1.11 1.11 1.21 1.05 I.85 1.11 I. 

Pal / Pdc __ .11 1.11 1.21 1.05 1.05 1.11 1.05 

s Bleeder current of a full-1 ad current will provide exciting current 
for balance coil and thus avoid poor regulation at light loadIng. 

e The use of a large filter-input choke is assumed. 

4-57 TUBE DIVISION 
RADIO CORPORATICEI OF AMERICA, HARRISON, MEW JERSEY 
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GRID-CONTROLLED RECTIFIER CIRCUITS 

FIG. I HALF—WAVE SINGLE—PHASE 

 *WIWI 

FIG.2 FULL—WAVE SINGLE—PHASE 
PHASE SHIFTER 

SINGLE 
(PHASE 
SUPPLY 

FIG. 3 SERIES SINGLE—PHASE 

j_ 
epee 

e 

PHASE SNIFTER 

—• FI13.4 HALF—WAVE THREE —PHASE 

E 
}PHASE 
SUPPLY 

4 

PNNEUTRAL 

PHASE SHIFTER 

—0 

FIG.5 PARALLEL THREE—PHASE (QUADRATURE OPERATION) 

Devices and arrangements shown or described herein may use patents of RCA 
or others. Information contained herein is furnished without responsi— 
bility by RCA for its use and Without prejudice to RCA's patent rIghts. 

4-57 TUBE DIVE2ON 
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GRID-CONTROLLED RECTIFIER CIRCUITS 

3-PHASE 
SUPPLY 

N.NEUTRAL 

NACB 

FIG.6 SERIES THREE-PHASE (QUADRATURE OPERATION) 

PHASE SHIFTER 

4-PHASE 
SUPPLY 

PHASE SHIFTER 

F1(1.7 HALF-WAVE F OUR-PHASE (QUADRATURE OPERATION) 

PHASE SHIFTER 

N. NEUTR AL 

FIG. 8 HALF-WAVE SIX- PHASE (QUADRATURE 
OPERATION) 

NOTE 

T. PEAKING TRANSFORMER 

92CL - 8340 
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0A2 
VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  

Mechanical: 

Mounting Position  
Maximum Overall Length   
Maximum Seated Length  
Length, BaseSeat toBulbTop(Excluding tip) 
Maximum Diameter   
Weight (Approx.)   
Bulb   
Base   Small-Button Miniature 7-Pin (JETEC No.E7 -1) 

Basing Designation for BOTTOM VIEW   5130 

Cold 

Pin 1-Anode 
Pin 2-Cathode 
Pin 3-Internal 

Connection-
Do Not Use 

Pin 4-Cathode 

Any 
2-5/8" 
2-3/8" 

2" 33/32" 
3/4" 

0.3 oz 
T-5-1/2 

Pin 5-Anode 
Pin 6-Internal 

Connection-
Do Not Use 

Pin 7-Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT*  75 max. ma 
DC CATHODE CURRENT   i30 max. ma 

I 5 min. ma 
FREQUENCY  0 max. cpÊ 
AMBIENT-TEMPERATURE RANGE  -55 to -*90 ° 

Circuit Values: 

Shunt Capacitor 0  1 max. pod 
Series Resistor  See Oberating Considerations 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 
DC Anode-Supply Voltage  185e _ _ volts 
Anode Breakdown Voltage  - 156 185' volts 
Anode Voltage Drop   140° 151 168' volts 
Regulation (5 to 30 ma)  - 2 6' volts 

, Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by asteady—state operating condition of at least 
20 minutes, or tube performance will be impaired. 

" Not less than indicated supply voltage should be provided to insure 
'starting ° throughout tube lofe. 

' Maximum individual tube value during useful life. 

e Minimum individual tube value during useful life. 

-u-indicates a change. 

NOV. 5, 1954 IUME DIVISioN 
LOM COUOIATION On wttICA. MUMS. MW WM 
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OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 
the 0A2 to limit the current through the tube. The value 
for the series resistorisdependent on the maximum anode— 
supply voltage and the ratio of the current through the 
load to the operating current of the 0A2, and should be 
chosen to limit the operating current through the tube to 

30 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 
0A2 is determined by the minimum and maximum values of the 
supply voltage. After the value of series resistor for the 
maximum supply voltage has been calculated as indicated 
above, it is then in order to determine if this value will 
permit adequate starting voltage when the supply voltage 
falls to its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 
be used and the calculations repeated. 'twill be apparent 
from such calculations that the higher the minimum supply 

voltage and the smallerthe difference between its minimum 
and maximum values, the higher will be the load current 
that can be regulated. 

When equipment utilizing the 0A2 is 'turned on", a 
starting current inexcessofthe average operating current 

is permissible as indicated under Maximum Ratings. When 
the tube is subjected to such high starting currents, the 

regulated voltage may require up to 20 minutes to drop to 
its normal operating value. This performance is charac— 
teristic of voltage—regulator tubes of the glow—discharge 

type. Similarly, the regulation is affected by changes in 
current within the operating current range. For example, 
the regulation of a tube operated for a prntrected perIed 
at 5 milliamperes and then changed to 25 milliamperes, may 
be somewhat different from the value that will be obtained 
after a long period of operation at 25 milliamperes. 
Likewise, the regulation may change somewhat after a long 
idle period. 

In order to handle more load current, two or more 0A2's 
may be operated in parallel, but such parallel operation 

requires that a resistance of approximately 100 ohms be 
used in series with each 0A2 in order to equalize division 
of the current between the paralleled tubes. The disadvantage 

of this method, of course, is that the use of resistors 
impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 
the 0A2, the capacitor should be limited in value to 0.1 pl. 

A larger value may cause the 0A2 toosci 1 late and thus give 
unstable regulation performance. 

NOV. 5, 1954 TUBE DIVISION DATA 1 
Imo COMOSATION Of menu HAMISCed. We HIM 



0A2 
VOLTAGE REGULATOR 

TYPE 
0A2 OR 082 

To 
FILTER 
(DC 

VOLTAGE 
SUPPLY) 

REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

«LIU VOLTS(APPROX3  
0A2 150 
062 108 

CS-111511111 2  «S  

Typical circuit to provide regulated supply volt-
age of approximately 150 or to8 volts to load. Re-
moval of tube from socket removes voltage from load. 

RIVegR 
TYPE 

0A2OROES2 

VOLTS 
TO TYPE APPROX. 

FILTER 
(DC 0A2 300 

VOLTAGE *al 082 216 
SUPPLY) 

VOLTS 
TYPE APPROX. 

0A2 150 
0132 108 

REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

Typical circuit using two °ha's or two 062's to pro-
vide regulated supply voltages of approximately 300 
or 226 volts and 150 or 108 volts to load. Socket con-
nections are so made that voltage on load is removed 

when either tube is taken from its socket. 

CIRCUIT FOR BIAS-SUPPLY REGULATION 
IS SHOWN ON NEXT PAGE. 

Many of the devices and arrangements shown or described herein use 
inventions of patents owned by RCA or others. Information contained 
herein isfornished without assuming any responsi bi 1 ity for its use. 

DEC. 30. 1947 TUBE DEPARTMENT 
IMO CORPORATION Of MIRIICA HARRISON. NEW ROM 
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7 

VOLTAGE REGULATOR 

Typical circuit for bias-supply regulation. Removal 
of tube from socket opens B-supply circuit of regu-

lated tubes. 

DEC. 30, 1947 TUBE DEPARTMENT 
woO couroeutor4 Of MOM& HARMON. NM Min 
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0A3 
VOLTAGE REGULATOR 

GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode   

Mechanical: 

Mounting Position   
Maximum Overall Length 
Seated Length   3-3/8" ± 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outline   See General Section 
Weight (Approx  ) 1  3 oz 
Bulb  ST-12 
Base  Small-Shell Octal 6-Pin (JETEC No.B6-3) 

Basing Designation for BOTTOM VIEW  4AJ 

Pin 1-No Connec- JUIAPER Pin 5-Anode 

tion Pin 7 -Jumpera • 

Pin 2 -Cathode Pin 8-No Connec-

Pin 3-Jumper& tion 

Cold 

Any 
4-1/8" 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURREN» 

DC CATHODE CURRENT  

FREQUENCY 

100 max. ma 
140 max. ma 
5 min. ma 
0 max, CpS 

AMBIENT-TEMPERATURE RAW4E   -55 tp +90 °C 

Circuit Values: 

Shunt Capacitor   0.1 max. pf 
Series Resistor  Set °berating Considerations 

CHARACTERISTICS RAMIE VALUES FOR EQUIPMENT DESIGN 

Mtn. Av. Max. 

DC Anode-Supply Voltage. 109 _ _ volts 
Anode Breakdown Voltage. _ 100 105" volts 
Anode Voltage Drop   68' 75 85* volts 
Regulation(5 to 40 ma) . • • • _ 5 6.5* volts 

i With suitable socket connections, jumper within base acts as a switch 
to open power—supply circuit when voltage regulator tube is removed from 
socket. 

f Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady—state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

e hot less than indicated supply voltage should be provided to insure 
'starting . throughout tube life. 

• Maximum individual tube value during useful life. 

• Minimum individual tube value during useful life. 

*Indicates a change. 

.11.• 

TWIE DIVISION 
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OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 

the 0A3 to limit the current through the tube. The value 
for the series resistor is dependent on the maximum anode-

supply voltage and the ratio of the current through the 
load to the operating current of the 0A3, and should be 

chosen to limit the operating current through the tube to 
40 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 
0A3 is determined by the minimum and maximum values of the 

supply voltage. After the value of series resistor for the 

maximum supply voltage has been calculated as indicated 

above, it is then in order to determine if this value will 

permit adequate starting voltage when the supply vpltage 
falls to its minimum value. If adequate starting voltage 

is not obtained, a new load current of lower value must 
be used and the calculations repeated. It will be apparent 

from such calculations that the higher the minimum supply 

voltage and the smaller the difference between its minimum 
and maximum values, the higher will be tbe load current 

that can be regulated. 

When equipment utilizing the 0A3 is "turned on", a 

starting current in excess of the average operating current 
is permissible as indicated under Maximum Ratings. When 

the tube is subjected to such high starting currents, the 

regulated voltage may require up to 20 minutes to drop to 

its normal operating value. This performance is charac-
teristic of voltage-regulator tubes of the glow-discharge 

type. Similarly, the regulation is affected by changes in 

current within the operating-current range. For example, 

the regulation of a tube operated for a protracted period 

at 5 milliamperes andthen changed to JP milliamperes, may 

be somewhat different fromthevalUe that will be obtained 

after a long period of operation at 35 mi I 1 iamperes. 
Likewise, the regulation may change somewhat after a long 

idle period. 

In order to handle more load current, two or more 0A3's 
may be operated in parallel, but such parallel operation 

requires that a resistance of approximately 100 ohms be 

used in series with each 0A3 in order to equalize division 
of the current between the paralleled tubes. Tee disadvantage 

of this method, of course, is that the use of resistors 
impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 
the 0A3, the capacitor should be limited in value to 0.1 pf. 

A larger value may cause the 0A3 to oscillate and thus give 
unstable regulation performance. 

-.Indicates a change. 
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0A3 

VOLTAGE REGULATOR 

SERIES 
RESISTOR 

TYPE 0A3, 
To 0C3, OR OD3 

FILTER 
(DC 

VOLTAGE 
SUPPLY) 

TO 
RECTIFIER 
AND FILTER 
OF 8—SUPPLY 

REGULATED *13 
SUPPLY VOLTAGE 

TO LOAD 
TYPE VOLTS(APPROX.) 
0A3 75 
0C3 105 
OD3 150 —El 

Typical circuit to provide regulated supply volt— 
age of approximately 75, 105, or 150 volts to 
load. Removal of tube from socket removes volt— 

age from load. 

SERIES 
RESISTOR 

TO 
FILTER 
(DC 

VOLTAGE 
SUPPLY) 

_ 

TYPE 0,43. 
0C3,OR OD3 

VOLTS 
TYPE (APPROX.) 

 O 
+Di 0C3 210. 

VOLTS OD3 300. 
TYPE (APPROX.) 
b—x73 75-7' 
0C3 105. 
003 150. 

—8 

 0 
92CM-8963 *REGULATED 

SUPPLY VOLTAGE 
TO LOAD 

Typical circuit using, two 0A3's, two 0C3's, or two 
003's to provide regulated supply voltages of ap— 
Proximately 15o, 210, or 300 volts and 75, /05, or 150 
volts to load. Socket connections are so made that 
voltage on load is removed when either tube is taken 

from its socket. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. informat ion contained 
herein is furnished without responsibility by RCA for 
its use and without ore iuOice to RCA's patent rights. 

4-56 RAE DIVISION 
1111010 C0.24.40. OF X.F.:CA. KACt.r.ON, MIN »MT 
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0A3A 

Voltage-Regulator 
GLOW-DISCHARGE TYPE 

For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

75 VOLTS 

Mechanical: 

'---, OPerat'ng Position  Any 
' Type of Cathode  Cold 
- Maximum Overall Length  3-1/16" 

Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimensional Outline   See General Section 
Bulb 79 
. Base   Intermediate-Shell Octal 6-Pin, Arrangement 1 
I (JEDEC Group 1, No.66-8) 

Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 -No Internal 
Connection 

Pin 2-Cathode 
Pin 3 -Jumper' 
Pin 5-Anode 
Pin 7-Jumper' 
Pin 8-No Internal 

Connection 

VOLTAGE REeuunme 
Maximum and Minimum Ratings, AbsoLute-Maxlmun Values: 

Average Cathode 
Starting Currentb  100 max. 

f40 max. ma 
, DC Cathode Current   ma 

5 min. ma 
-- DC or AC Jumper Current  2 max. amp 

Ambient-Temperature Range  -55 to +90 °C 

Circuit Values: 

Shunt Capacitor 0  1 max. /21 
Series Resistor  See Operating Considerations 

4 With suitable socket connections, the jumper within the tube base (be— 
tween pins 3 and 7) provides for opening the power—supply circuit to 
protect circuit components when the voltage—regulator tube is removed 
from its socket. 

b Averaged over starting period not exceeding 10 seconds. When starting 
currents greatly in excess of the maximum dc—cathode—current rating of 
40 milliamperes are encountered, it may be necessary to operate these 

, tubes as much as 20 minutes under steady—state conditions to assure 
i stable operation. 

(Cl,h RADIO CORPORATION OF AMERICA 
lefri Electronic Components and Devices Harrison, N. J. 
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0A3A 
CHARACTERISTICS RANGE VALUES 

Values are initia/ unless otherwise specified 

Note Ain. Av. Max. 

DC Anode Supply Voltage  See Note 1 
DC Anode Starting Voltage in: 

Total darkness   - - - 160 volts 
Normal ambient light 

(5 to 50 footcandles). . - - 100 105 volts 
Anode Voltage Drop 
fordccathode current of: 
5 ma.  - 70 - - volts 
30 ma  - 70 76 79 volts 
40 ma  - 70 78 81 volts 

Regulation for dc-cathode-
current range of: 
5 to 30 ma.  2 - 3 4.5 volts - 
5 to 40 ma.  2 - 5 6.5 volts 

Tube Noisefor dc cathode current of 
40 ma  - - - 5 rms mv 

DC Leakage Current 
for dc anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms   - - - 10 Pa 

Note 1: The minimum value to insure starting throughout useful tube 
life must be equal to the dc anode starting voltage plus the 
voltage drop across the series resistor at the maximum value of 
the load current. 

Mote 2: The maximum values tor the specified regulation range apply 
throughout useful tube life. 

OPERATING CONSIDERATIONS 

in arrygfiverr application, the following two ronaiceeratfona-

must be met to assure safe and reliable operation: 

I. The dc cathode current must be kept within the minimum 

lI kmib l and maximum li km l ratingb. 

2. The dc anode starting voltage, Eb leg', must be avail-
able under the worst probable conditions. 

Instantaneous cathode starting currents in excess of the 

maximum dc-cathode-current rating 140 milliamperes' are per-

missible as indicated under Maximum and Minimum Ratings. 

When the tubes are subjected to such high starting currents, 
as much as 20 minutes may be required for the regulated dc 

voltage to reach its normal operating value. The regulated 
dc voltage may also change after long idle periods. To assure 

a constant regulated voltage a single value of operating cur-
rent should be maintained. 

Another effect associated with VR tubes is "spot jump", 

sometimes referred to as "jitter". This phenomenon is an in-
stantaneous shift of the glow on the surface of the cathode 

and is responsible for small instantaneous changes in anode 
voltage drop. These changes can be minimized by operating 

the voltage-regulator tubesat dccathode currents sufficiently 
above the minimum dc-cathode-current rating it milliamperes, 

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



0A3A 

to assure that the glow covers a substantial portion of the 
cathode surface. 

The level of ambient radiation directly affects the dc 
anode starting voltage of VR tubes. The maximum values re-

quired tostart any tube under normal ambient-light conditions 
and in total darkness are given under Characteristics Range 

Values. Shielding should be considered when VR tubes are 
operated in the presence of strong, varying, magnetic, or 
nuclear-radiation fields to assure proper performance. 

Ambient temperature should be kept relatively constant to 
minimize voltage drift. 

Coupling effects can be minimized by shunting the VR tube 
with a capacitor not larger than 0.1 }tf. 

Series connection of VR tubes may be employed to obtain 
dc regulated voltages greater than those obtainable from a 

single tube. Different types may be used provided the series 

current is kept within the maximum dc-cathode-current rating 
of the lowest-rated tube. 

Parallel connection of VR tubes may be employed where it 

is necessary to obtain dc load currents greater than those 

obtainable from a single tube but at a loss in regulation. 

This loss in regulation results from the requirement that 
a resistor beused inseries with each VR tube when in parallel 
operation. 

Combinations of regulated dc voltages may also be obtained 
by series connection of VR tubes with tapped output as shown 
in Typical Circuit 1. 

To determine the value of the series resistor for smell 

load currents in a circuit of this type, disconnect the loads 

and adjust the series resistor for a tube current of not 
more than 40 milliamperes. 

Regulated bias voltages may also be obtained as shown in 
Typicat Circuit 2. In this circuit, a single 0A3A can supply 
a regulated dc voltage of -75 volts. 

The jumper between pins 3 and 7 inside the base makes it 

possible with suitable socket connections, to open power-
supply circuits to protect circuit components when one of the 
VR tubes is removed from its socket. 

) 

e RADIO CORPORATION OF AMFRICA 
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DATA 2 
10-63 



Rs 

250 ± IO%V 

(UNREGULATED) 

3 

3 

TYPE 
OD3A 

7 

2 

2 

225 V 
(REGULATED) 

TYPE 
0A3A 

7 75 V 
(REGULATED) 

TYPICAL CIRCUIT 2 

Rs 

— C 

VOLTAGE 
FROM 

UNREGUL ATEO, 
Fl LTERED 

BIAS SUPPLY 

TYPE 
0A3A 

92C5-12055 

—C 

75 V 
REGULATED 

BIAS 
VOLTAGE 

T+c +c, 
—ey  

92c3-i2058 

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is anumed 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. 
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0A4- G 

GAS-TRIODE 
COLD-CATHODE STARTER-ANODE TYPE 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Base 

Pin 1 - No Connection 
Pin 2 - Cathode 
Pin 3 - No Connection 

BOTTOM VIEW 

CHARACTERISTICS 

Peak Anode Breakdown Voltage (Starter 
anode tied to cathode) 

Peak Positive Starter-Anode Break-
down Voltage 

Starter-Anode Current (For transition of 
discharge to anode at (40 volts peak) 

Starter-Anode Drop 
Anode Drop 

4-1/8" 
1-9/16" 
ST-12 

Small Shell Octal 6-Pin 
Pin 5-Anode 
Pin 7-Starter-Anode 
Pin 8-No Connection 

225 min. 
70 min. 
1 90 max. 

volts 
volts 
volts 

IGO max. )Jamp. 
60 approx.volts 
70 approx.volts 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Relay Service 

Peak Cathode Current 
D-C Cathode Current 
Typical Operation with A-C Supply: 

Anode-Supply Voltage (RMS) 
A-C Starter-Anude Voltage (peak) 
R-F Starter-Anode Voltage (peak) 
Sum of A-C and R-F Starter 

Anode Voltages (peak) 

100 max. ma. 
25 max. ma. 

105-130 volts 
70 max. vol ts 
55 min. volts 

110 min. volts 

SCHEMATIC RELAY CIRCUIT USING TYPE 0A4-G 
A-C OPERATION 

115 V. 
A-C LINE R2 

S 

CONTROLLED 
CIRCUIT 

HIGH -Q TUNED CIRCUIT FOR R-F SIGNAL 

R 1=15000 OHMS ( 1/2  WATT ) 

R2=10000 OHMS (1/2  WATT) 

S = RELAY—CHOSEN FOR DESIGN REQUIREMENTS 

The 1 icense extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furni shed 
without assuming any obl igat ions.  

APRIL 20, 1938 
RCA RADIOTRON DIVISION 
scw i.e..,.cncruswea cc...rm. 
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0B2 
VOLTAGE REGULATOR 
MINIATURE GLOW-DISCHARGE TYPE 

Cold 

GENERAL DATA 

Electrical: 

Cathode  

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). . 2" ± 3/32" 
Maximum Diameter   3/4" 
Weight (Approx.)   0.3 oz 
Bulb  T-5-1/2 
Base   Small—Button Miniature 7—Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW  580 

Pin 1 — Anode 
Pin 2 — Cathode 
Pin 3 — Internal 

Connection— 
Do Not Use 

Pin 4 — Cathode 

Pin 5 — Anode 
Pin 6 — Internal 

Connection— 
Do Not Use 

Pin 7 — Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT#   75 max. ma 
DC CATHODE CURRENT   130 max. ma 

1 5 min. ma 
FREQUENCY  0 max. crlÊ 
AMBIENT—TEMPERATURE RANGE  —55 to +90 

Circuit Values: 

Shunt Capacitor 
Series Resistor 

0  1 max. pef 
See note below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

DC Anode—Supply Voltage. . . . 
Anode Breakdown Voltage. . .   
Anode Voltage Drop   
Regulation (5 to 30 ma.) • • • 

Min. Av. Max. 
133n — volts 

115 133' volts 
101- 0 loe 114' volts 
- 1 4' volts 

• Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady-state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

• Not less than indicated supply voltage should be provided to Insure 
'starting • throughout tube life. 

* Maximum individual tube value during useful life. 

• Minimum individual tube value during useful life. 

The °Aerating considerations and circuit information shown 
under Type 0A2 also aptly to Type 082 

-m-indlcates a change. 
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0C2 
VOLTAGE REGULATOR 

7—PIN MINIATURE, 75—VOLT, GLOW—DISCHARGE TYPE 

o 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 2  63" 
Maximum Seated Length 2  38" 
Length, Base Seat to Bulb Top (Excluding tip). 2.00" ± 0 09" 
Maximum Diameter 0  75" 
Dimensional Outline See General Section 
Bulb   T5-1/2 
Rase   Small—Button Miniature 7—Pin (JETEC No.E7-1) 
Basing Designation for BOTTOM VIEW  580 

Pin 1—Anode 
Pin 2—Cathode 
Pin 3—Internal 

Connection--
Do Not Use 

Pin 4—Cathode 

Pin 5—Anode 
Pin 6—Internal 

Connection--
Do Not Use 

Pin 7—Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT'  75 max. 

DC CATHODE CURRENT   PO mimax. 
5 n. 

FREQUENCY. . . . . .   0 max. 
AMBIENT—TEMPERATURE RANGE  —55 to +90 

Maximum Circuit Values: 

Shunt Capacitance  

ma 
ma 
ma 

cps 
°C 

0.1 max. pf 

CNARACTERISTICS RANCE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 

DC Anode—Supply Voltage  
Anode Breakdown Voltage: 

Under total darkness   
Under normal ambient light 

conditions   
Anode Voltage Drop   
Regulation (5 to 30 ma. 

- 145** 

105 115" 
68. 75 83 
- 3 4.5 

volts 

volts 

volts 
volts 
volts 

• Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady—state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

* The minimum value to insure 'starting throughout tube life must be 
equal to the anode breakdown voltage plus the voltage drop across the 
series resistor at the maximum value of the load current. 

CC Maximum individual tube value during useful life. 

• Minimum individual tube value during useful life. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF APAERICA, HARRISON, NEW Min 
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0C2 

VOLTAGE REGULATOR 

s3i 
OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 

the OCa to limit the current through the tube. 

The value for the series resistor is dependent on the 

dc supply voltage, anode voltage drop, load current, and 

cathode current and should be chosen to limit the operating 

current through the tube to 30 milliamperes at all times 

after the starting period. 

7-58 TENTATIVE DATA 
ELECTRON TUBE DIVISION 

IMO COEPORATION OF AMERICA, HARRISON, NEW JERSEY 



0C3 
VOLTAGE REGULATOR 

GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode   

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  4-1/8" 
Seated Length   3-3/8" ± 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outline   See General Section 
Weight (Approx  ) 1  3 oz 
Bulb  ST-12 
Base  Small-Shell Octal 6-Pin (JETEC No.B6-3) 

Basing Designation for BOTTOM VIEW  4AJ 

Cold 

Pin 1-No Connec-

tion 

Pin 2-Cathode 

Pin 3-Jumper& 

Pin 5-Anode 

Pin 7 -Jumpera 

Pin 8-No Connec-

tion 

Maximum and Minimum Ratings, Absolute eaves: 

AVERAGE STARTING CURRENTf 

FC CATHODE CURRENT  

FREQUENCY   
AMBIENT-TEMPERATURE RANGE 

Circuit Values: 

Shunt Capacitor   
Series Resistor   

100 max. ma 
540 max. ma 
1 5 min. ma 
0 max. cps 

-55 to +90 0C 

0.1 max. af 
See note below 

CHARACTERISTICS RAM VALUES FOR EQUIPMENT DESIGN 

Nun. Av. Max. 

DC Anode-Supply Voltage . . . . 133' - - volts 
Anode Breakdown Voltage . . . . - 115 1330 volts 
Anode Voltage Drop  103' 108 1160 volts 
Regulation (5 to 40 ma) .   - 2 4" volts 

à with suitable socket connections, jumper within'base acts as a switch 
to open power—supply circuit when voltage regulator tube is removed from 
socket. 

• Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady—state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

▪ Not less than indicated supply voltage should be provided to insure 
'starting' throughout tube llfe. 

• Maximum individual tube value during useful life. 

e Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type 0A3 also (44,4 to Type 0C3 

v.—indicates • change. 

4-56 
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GENERAL DATA 
Electrical: 

Cathode  Col 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  4-1/8" 
Seated Length   3-3/8" ± 3/16" 
Maximum Diameter  1-9/16" 
Dimensional Outline   Sae G l Section 
Weight (Approx  ) 1  3 oz 
Bulb   ST-12 
Base   Small-Shell Octal 6-Pin IJETEC No.86-3) 

Basing Designation for BOTTOM VIEW    4AJ 

Pin 1-No Connec-

tion 

Pin 2-Cathode 

Pin 3-Jumper' 

Pin 5-Anode 

Pin 7-Jumper' 

Pin 8-No Connec-

tion 

Maximum and Minimum Ratings, Absolute Iggisee 
AVERAGE STARTING CURRENT# 

DC CATHODE CURRENT  

FREQUENCY   
AMBIENT-TEMPERATURE RANGE 

—C ircuit Values: --

et f 

100 max. ma 
140 max. ma 
1 5 min. ma 
0 max. cps 

-55 to +80 QC 

Shunt Capacitor   0.1 max. uf 
Series Resistor   See note below 

CHARACTERISTICS RANK VALUES FOR EQUIPMENT OESION 

Min. Av. Max. 

DC Anode-Supply Voltage   185" - - volts 
Anode Breakdown Voltage   160 185" volts 
Anode Voltage Drop  142- e 153 165" volts 
Regulation (5 to 40 ma)   - 4 5.5" volts 

With suitable socket connections. jumper within base acts as a switch 
to open power-supply circuit when voltage regulator tube is removed f rom 
socket. 

• Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady state operating condition of at 
least 20 minutes. or tube performance will be impaired. 

Cot less than indicated supply voltage should be provided to Insure 
starting• throughout tube life. 

• 
Maximum individual tube value during useful life. 

e Minimum individual tube value during useful life. 

The operating considerations and circuit information shouu 
under Type 0A3 also aPply to Type OD3 

-.Indicates a change. 
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0C3A 

Voltage-Regulator 
GLOM-DISCHARGE TYPE 105 VOLTS 

For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

) 

Mechanical: 

Operating Position  Any 

Type of Cathode  Cold 

Maximum Overall Length  3-1/16" 

Maximum Seated Length   2-1/2" 

Maximum Diameter  1-9/32" 

Dimensional Outline   See General Section 
Bulb T9 

Base  Intermediate-Shell Octal 6-Pin, Arrangement 1 

(JEDEC Group 1, No.86-8) 

Basing Designation for BOTTOM VIEW  4AJ 

Pin 1-No Internal 

Connection 

Pin 2-Cathode 

Pin 3-Jumper' 
Pin 5-Anode 

Pin 7-Jumper' 

Pin 8-No Internal 

Connection 

NC NC 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings, Absolute-flax:muse Values': 

Average Cathode 

Starting Current b  100 max. ala 

/ DC Cathode Current  f 40 max. ma 
5 min.  ma 

DC or AC Jumper Current   2 max. amp 
Ambient-Temperature Range '  -55 to +90 °C 

Circuit Values: 

Shunt Capacitor   0.1 max. /4f 

Series Resistor  See Operating Considerations 

8 With suitable socket connections, the jumper within the tube base (be-
tween pins 3 and 7) provides for opening the power-supply circuit to 
protect circuit components when the voltage-regulator tube is removed 
from its socket. 

Averaged over starting period not exceeding 10 seconds. When starting 
currents greatly in excess of the maximum dc-cathode-current rating of 
40 milliamperes are encountered, it may be necessary to operate these 
tubes as much as 20 minutes under steady-state conditions to assure 
stable operation. 

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

DATA 

10-63 



Values are initial unless otherwise specified 

Note Min. Av. Max. 
DC Anode Supply Voltage  See Mote 1 
DC Anode Starting Voltage in: 

Total darkness   
Normal ambient light 

(5 to 50 footcandles). . 
Anode Voltage Drop 

for dc cathode current of: 
5 ma   
30 ma  
40 ma  

Regulation for dc-cathode-
current range of: 
5 to 30 ma. 
5 to 40 ma 

Tube Noise for dc cathode current of 
40 ma  

CC Leakage Current 
for dc anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms   

- - 210 volts 

- 115 127 volts 

( - 105 - - volts ' 
- 105 109 111 volts 
- 105 110 112 volts 

2 - 1 2 volts 
  2 - 2 4 volts ( 

- - 15 rms mv 

10 

Mote 1: The minimum value to insure starting throughout useful tube 
life must be equal to the dc anode starting voltage plus the 
voltage drop across the series resistor at the maximum value of 
the load current. 

Rote 2: The maximum values for the specified regulation range apply 
throughout useful tube life. 

OPERATING CONSIDERATIONS 

-- shown -under Type 0A3A also apply_ta_the_MA 
1 

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



OD3A 
Voltage-Regulator 

GLOW-DISCHARGE TYPE 
For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

150 VOLTS 

Mechanical: 
Operating Position  Any 
Type of Cathode  Cold 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimensional Outline   See General Section 
Bulb •  T9 
Base  Intermediate-Shell Octal 6-Pin, Arrangement 1 

(JEDEC Group 1, No.B6-81 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1 -No Internal 
Connection 

Pin 2-Cathode 
Pin 3-Jumper' 
Pin 5-Anode 
Pin 7 -Jumper' 
Pin 8-No Internal 

Connection 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings, Absolute-emitting Vases: 

Average Cathode 
Starting Currentb  100 max. ma 

DC Cathode Current   140 max. ma 
/ 1 5 min. Irla 

DC or AC Jumper Current  2 max. amp 
Ambient-Temperature Range  -55 to +90 °C 

Circuit Values: 

Shunt Capacitor  0.1 max. III 
Series Resistor  See Operattng Considerations 

a With suitable socket connections, the jumper within the tube base (be— 
tween pins 3 and 7) provides for opening the power—supply circuit to 
protect circuit components when the voltage—regulator tube is removed 
from its socket. 

Averaged over starting period not exceeding 10 seconds. When starting 
currents greatly in excess of the maximum dc—cathode—current rating of 
40 milliamperes are encountered, it may be necessary to operate these 
tubes as much as 20 minutes under steady—state conditions to assure 
stable operation. 

1, .\ RADIO CORPORATION OF AMERICA 
%le Electronic Components and Devices Harrison, N. .I. 
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Values are tntnal unless otnerwtse spec f tea 

Note Mtn. Av. Max. 

DC Anode Supply Voltage  See Note 
DC Anode Starting Voltage in: 

Total darkness   - - - 225 volts 
Normal ambient 1 ight 

(5 to 50 footcandles). . 160 180 volts 
Anode Voltage Drop 

for dc cathode current of: 
5 ma   - 145 - - vol ts 
30 ma  - 145 149 160 vol ts 
40 ma  - 145 150 162 volts 

Regulation for dc-cathode-
current range of: 
5 to 30 ma   2 - 2 4 volts 
5 to 40 ma   2 - 4 5.5 volts 

Tube Noise for dc cathode current of 
40 ma  - 15 rms mv 

DC Leakage Current 
for dc anode supply voltage 
of 50 volts and anode resistor 
of 3000 ohms   - 10 

Note The minimum value to insure starting throughout useful tube 
life must be equal to the dc anode starting voltage plus the 
voltage drop across the series resistor at the maximum value of 
the load current. 

Note 2: The maximum values for the specified regulation range apply 
throughout useful tube life. 

OPERATING CONSIDERATIONS 

shown under Type 0A3A also apply to the =A 

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



I C21 

GAS-TRIODE 
COLD-CATHODE GLOW-DISCHARGE TYPE 

Maximum Overall Length 2-5/8" 
Maximum Seated Height 2-1/16" 
Maximum Diameter 1-5/16" 
Bulb T-g 
Base Intermed.Sh.Octal 6-Pin 

Pin 1-No Connection Pin 7-Grid 
Pin 2-Cathode • Pin 8-No Connection 
Pin 3-No Connection • -Gas Tube Type 
Pin 5-Anode -,.« 

Mounting Position BOTTOM VIEW (G-AV) Any 

CHARACTERISTICS 

Peak Anode Breakdown Voltage (Grid tied 
to cathode) 

Peak Positive Grid Breakdown Voltage 

D-C Anode Extinction Voltage 
Grid Current (For transition of dis-

charge to anode at 100 volts peak/ 
Anode Voltage-Drop 
Grid Voltage-Drop 

180 min. volts 
166 min. volts 
180 max. volts 
73 approx. volts 

f 25 ay. pamp. 
150 max. pamp. 
73 approx. volts 
55 approx. volts 

Maximum Ratings Are Design -Ceeter Values 

MAXIMUM RATINGS  

Peak Cathode Current 
D-C Cathode Current 
Typical Operation as Relay Tube: 

D-C Anode-Supply Voltage 
Peak Positive Grid-Bias Voltage 
Peak Grid-Signal Voltage 
Sum of Grid-Bias and Grid-Signai 

Voltages (Peak) 
D-C Grid Current 

141; 
MAX. 

Te BULB 

INTERMEDIATE 
SHELL OCTAL 
e-PIN BASE 

100 max. ma. 
25 max. ma. 

125 - 145 volts 
66 max. volts 
40 min. volts 

100 min. volts 
/DO ImmO. 

Dec. 1, 1942 TENTATIVE DATA 
!CA RADIOTION DIVISION 
•Cw DC. 



IC21 

GAS-TRIODE 

AVERAGE TRANSITION CHARACTERISTIC 

200 

O 50 

o 

Id 100 

Dec. 1. 1942 92C-6419R1 
92C-6420 

TYPE IC21 

20 40 60 ISCI I00 
GRID MICROAMPERES(D C) 

92C-6419RI 

AVERAGE ANODE CHARACTERISTIC 

TYPE IC21 . 

ANODE MILLIAMPERES( NSTANIANEOUS) 
92C-6420 

RCA RADIOTRON DIVISION 
ICA 1.40.11./FACTUMG COMPANY. IC 



2D2 I 

THYRATRON 
GAS TETRODE, MINIATURE TYPE 

GENERAL DATA 
Electrical: 
Heater, for Unipotential Cathode* JAIL 
Voltage (AC or DC)   5.7 6.3 6.9 volts 
Current, with heater volts = 6.3 0.54 0.60 0.66 amm 

Cathode: 
Heating Time, prior to 

tube conduction. . . 10 - sec 
Direct Interelectrode Capacitances (AfProx.):° 
Grid No.1 to Anode 0  026 med 
Input   2.4 pea 
Output  1.6 mod 

Ionization Time (Approx.): 
For conditions: dc anode volts 100; grid-No.1 

souare-pulse volts = 50; peak anode amp. 

during conduction = 0.5   ep.5 pa« 
Deionization Time (Approx.): 
For conditions: dcanodevolte= 125; grld-NO.1 

volts = -100, grid-No.I resistor (ohms, P. 

1000; dc anode amp. = 0.1   35 PSOC 
For conditions: dc anode volts = 125; grid-No.1 

volts = -10; grid-No. 1 resistor {ohms) e 
1000; dc anode amp. = O. I   75 µsec 

Maximum Critical Grid Current, with ac anode-
supply volts (rims) =460, and average anode 
amp. • 0.1   0.5 pal1111 

knode Voltage Drop (Approx  )   8 volts 
;rid-No.1 Control Ratio (Approx.) with grid-No.i 

resistor imegohms) =0; grid-No.2 volts = 0 re 
kid-No.2 Control Ratio (Approx.) with grid-No. I 

resistor (megohmsl =0; grid-No.2 resistor 
leegohms1= 0; grid-No.1 volts = 0 . . . . 1000 

O Without external «dine 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, BaseSeat to Bulb Top (excluding tie . 1-1/2" t 3/32" 
Adaximum Diameter  3/4" 
Jlb  T-5-1/2 

Base  Small-Button Miniature 7-Pin 
Basing Designation for BOTTOM VIEW  7BN 

Pin 1-Grid No.1 
Pin 2-Cathode 
Pin 3-Heater 
, Pin 4-Heater 

+mullein's a change. 

JUNE 15, 1948 

Pin 5-Grid No.2 
Pin 6- Anode 
Pin 7-Grid No.2 

TUBE DEPARTMENT 
ame 031110tAnOri CI. Alt? tICA. wimp% raw MD 

DATA 
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RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse  1300 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conduction» -10 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conduction» -10 max. volts 

CATHODE CURRENT: 
Peak   0.5 max. amp 
Average«   0.1 max. amp 
Surge, for duration of 0.1 sec. max. 10 max. amp 

GRID-No.2 CURRENT: 
Average"   +0.01 max. amp 

GRID-No.1 CURRENT: 
Average"   +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 100 max. volts 
Heater positive with respect tocathode . 25 max. volts 

AMBIENT TEMPERATURE RANGE  -75 to -90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 400 
Grid-No.2 Voltage  0 0 
RMS Grid-No.1 Bias Voltage» 5 • - 
DC Grid-No.1 Bias Voltage   - -- - -e 
Peak Grid-No.1 Signal Voltage. .   5 6 
Grid-Nod-Circuit Resistance .   1.0 1.0 
Anode-Circuit Resistanced  1200 2000 

• • 
• • 
• • 
• • 
• • 
• • 
• • 

volts 
volts 
volts 
volts 
volts 

megohm 
ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max. megohms 

Averaged over any interval of 30 sec. max. 
a 

Approximately 1800 out of phase with the anode voltage. 

Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

-*Indicates a change. 

JUNE 15, 1948 TUSE DEPARTMENT 
1/010 COSICIlATION Of NelleCA. IIAIIISO, . NM SIM 

DATA 



2 D2 1 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2D2I SHIELD-GRID VOLTS.° 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR - 0.1 MEG. AND 10 
MEG. -AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES & SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR A HEATER -

VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 

Range for ,Rariqe for 
/ _10 Meqohms\  0.1 Meqohm _ 

ti1/4 .• . 

i \ 
% 
\ 

1 

\ 
1 
t 

% 
\ \ \,...b.......: 

'N 

\ 

N 
\ 
1 

I 
t 

N 
N. 

I N 

• 
• 
• 

500 7 
o 

400 

tn 

300 
0 

200 o 

o 
00 

-8 -6 -4 -2 
DC GRID-NI SUPPLY VOLTS 

92CM-653472 

JUNE 15, 1948 flc ngDARTM.MT 
RAM COIMOIATION Of NallICA. MAÉ.150.1. NEW NM 

CE-654T7 
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4-t-t et fill 

;.1 

1. MED 

MINEEMI11111MnirdEirli IIL 
-8 -4 0 4 8 

D-C CONTROL -GRID VOLTS 

LiU1t 



AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 2D2I 
-E f =6 *3 VOLTS 
SHIELD-GR D VOLTS=0 

-or:CONDUCTION STARTS 

—D-C ANODE VOLTS - 25 

ioo 

0.06 

0.04 

0.02 

O 

0.028 

O 

0.04 

- 6 - 2 - 0 -4 0 
D-C CONTROL-GRID VOLTS 

92CM-6512T1 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 2D2I 
' E f .6.3 VOLTS 
SHIELD-GRID VOLTS.° 

I 
I 

-C ANODE MA.=25 

1 S_O  1 

00 

‘5 

2 

-a -6 -4 -2 
D-C CONTROL-GRID VOLTS 

92CM- 65337 

APRIL 1, 1944 RCA VICTOR DIVISION 
10010 COMMOTION Of MOOG& 001111011. .F41 AIM 

9 2C14-6 53211 
9 2CM-6533T 



3C23 
GAS-AND -MERCURY-VAPOR THYRATRON 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage 2  5 t 5% . . . .ac or dc volts 
Current at 2.5 volts. . . 7   amp 
Minimum heating time prior to 

tube conduction   15 sec 
Direct Interelectrode Capacitance (Approx.):° 
Grid to anode   1.6 /Ad 

Ionization Time (Approx.): 
For conditions: dc anode volts . 100, 
peak grid volts • .30, and peak 

anode amperes • 6   3 PS« 
Deionization Time (Approx.): 

For conditions: dc anode volts - 120, 

dc grid-supply volts .-20,grld re-
sistor (ohms) • 10000, and de 

anode amperes - 1.5   360 pleee 
For conditions: dc anode volts . 120, 

dc grid-supply volts • -500, grid re-
s istor (ohms) • 100000, and dc 
anode amperes • 1.5   60 »sec 

Anode Voltage Drop (Approx  )   15 volts 

Mechanical: 
Mounting Position   Vertical, base down 
Maximum Overall Length  6-1/8" 
Seated Length   5-1/4" t 1/4" 
Maximum Diameter   2-1/16" 
Cooling  Natural circulation of air around tubd 
Weight (Approx.)   3 oz 
Bulb  ST-16 
Cap   Medium (JETEC No.C1-5) 
Base  Medium-Shell Small 4-Pin 

with Bayonet (JETEC No.44-10) 
Basing Designation for BOTTOM VIEW   3G 

Pin 1-Filament 2 3 Pin 4- Filament 

Pin 2-Nb Connec- Cap-Anode 
tion 

Pin 3-.rid 

CONTROL SERVICE 

N1xi. Ratines, Absolute Values: For subbly frequency ub to eoo 

Operating Condensed-Mercury 
Teeperature Range 

• -110° to +100°C -40° to +80°C 
PEAK ANODE VOLTAGE: 
Forward   200 max. 1250 max. volts 
Inverse   200 max. 1250 max. volts 

° wi snout external snield. -6- Indicates a change. 

4-56 MOE DIVISION 
MRIO CORPORATION Of AMERICA, HARRISON. MI SNOW 

DATA 
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GRID VOLTAGE: 
Peak or DC, before 

tube conduction   -500 max. -500 max. volts 
Average' , during 

tube conduction   -10 max. -10 max. volts 
ANODE CURRENT: 

Peak  6 max. 6 max. amp 
Average.  1.5 max. 1.5 max. amp 
Fault, for duration of 
0.1 second max  120 max. 120 max. amp 

GRID CURRENT: 
Average +0  01 max. +0.01 max. amp 

Averaged over one conducting period. 

Averaged over any interval of 5 seconds maximum. 

Averaged over period of grid conduct ion. 

Operating Condensed-Mercury 
Temperature Range 

-le to *100°C -40° to +804V 

6 les" 
MAX. 

r-- 21/16 MAX. 

51/4 '. 

MEDIUM CAP 
JETEC N2C1-5 

!6 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC N2 A4-10 

92C5-6745R2 

4-56 
MOE DivISION 

RADIO CORPORATION OF NAERICA, HARRISON, NEW MINT 

DATA 

) 



3C23 

GAS - AND - MERCURY-VAPOR THYRATRON 

4-56 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE IS FOR CONDITIONS WHERE: 
Ef =2.5 VOLTS AC ±5.7o; CIRCUIT RE-
TURNS TO CENTER TAP OF FILAMENT 
TRANSFORMER. THE RANGE INCLUDES 
INITIAL AND LIFE VARIATIONS OF IN-
DIVIDUAL TUBES. GRID RESISTOR=0 
TO 100000 OHMS. CONDENSED-MERCURY 
TEMPERATURE=-40*C TO +80%. 

/ / / AO 
p r CONDUCT-

ING 

4. 

NON-
CONDUCTING 

I 1 I i 

800 e 
_1 
O 

400U 
o 

-10 -8 -6 -4 -2 0 
DC GRID-SUPPLY VOLTS 

92C5-6703T2 

TUBE DIVISION 
IAOIO co,pryràvdrm •-•AfrICA.11AIIII5ON, NEVI IttS« 

CE-6703T2 
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3C45 

HYDRO GEN THYRATRON 
POSITIVE—CONTROL, TRIODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

6  3 +5% Voltage 

Current at 6.3 volts: 
Minimum 2  0   amp 
Average 2  3   amp 
Maximum 2  5   amp 

Minimum Heating Time . . 2 minutes 
Direct Interelectrode Capacitances (Approx ): 
Grid to Anode   3.9 µgf 
Grid to Cathode   8.6 ggf 

Ionization Time (Approx.) °  0.6 µsec 
Deionization Time (Approx.)   25 µsec 
Anode-Cathode Voltage Drop (Approx.): 

At middle of pulse duration   150 volts 
Maximum Variation in Firing Time (Jitter)   0.06 psec 

Mechanical: 

Operating Position   Any 
Overall Length   4-3/4"i 1/4" 
Seated Length   4-1/8"i 1/4" 
Maximum Diameter   1-9/16" 
Bulb   T-12 
Cap   Small (JETEC No.C1-1) 
Base . . Mbdium-Shell Small 4-Pin, Micanol (JETEC No.A4-9) 

• BOTTOM VIte 

Pin 1-Heater 

Pin 2-Cathode 

Pin 3-Grid 

ac or dc volts 

Pin 4-Heater, 

Cathode 

Cap -Anode 

Cooling   Natural 

PULSE MODULATOR SERVICE 

Maximum and Minimum CCS. Ratings, Absolute rallies: 

DC ANODE-SUPPLY VOLTAGE   800 min. volts 

O Defined as tne time interval between the point on the rising portion of 
the grid pulse which is 26% of the peak unloaded pulse amplitude and 
the point on the anode—current pulse which is 26% of its peak amplitude. 
The anode—current pulse has a time rise of 0.05 microsecond maxima,,. The 
grid pulse has a peak amplitude of 130 volts minimum, has a rise time 
of 0.5 microsecond maximum, and is supplietitiy a driver having 1500 MIMI 
maximum internal impedance. 

e continuous Commercial Service. 

SEPT. 1, 1952 TUSE DEPARTMENT TENTATIVE DATA 1 
M1110 C011101IATION OF NUSICA, 'MORISON. MN JEFIVI 



PEAK ANODE VOLTAGE: 
Forward (Ebmf) *   volts 3000 max. 
Inverse   5% of Ebe min. volts 
After anode—current pulse:a 
During first 25 µsec   1500 max. volts 
After first 25 usec   3000 max. volts 

GRID VOLTAGE: 
Negative (DC or Peak), 

before conduction   200 max. volts 
Peak Positive Pulse   175 min. volts 

ANODE CURRENT: 
Peak   35 max. amp 
Average°  0.045 max. amp 
Rate of Rise   750 max.ampiusec 

OPERATION FACTOR}   3 x108 max. 
PULSE DURATION.   6 max. µsec 
AMBIENT TEMPERATURE   —50 to +90 0C 

Typical Operation at 2000 pps in Circuit of Fig.1: 

Pulse Duratton 
of 0.5 µsec 

DC Anode—Supply Voltage   1250 volts 
Peak Anode Voltage: 

Forward   3000 volts 
Inverse: 

Immediately after anode— 
current pulse . 530 volts 

Grid Voltage: 
Negative, before conduction   0 volts 
Peak Positive Pulse (Unloaded) . 175 volts 

Effective Grid—Circuit Resistance . 1000 ohms 
Anode Current: 

Peak   35 amp 

Average°  0.035 amp 
  'D^ Factort 2  lx 108 

Peak Power Output to 
Pulse Transformer (T) . 43000 watts 

Maximum Circuit Values: 

Effective Grid—Circuit Resistance . 1500 max. ohms 

* in applications where the anode voltage is applied instantaneously, the 
power—supply filter should be designed so that the peak forward anode 
voltage Is applied at a rate not to exceed 75000 volts per second. 

I 
— Exclusive of spike not having more than 0,05 microsecond duration. 

é Operation with a bulb temperature within the approximate range of 600 
to gO°C measured on the bulb directly opposite the anode is recommended 
for longest life. To attain this temperature under operating conditions 
Involving low ambient temperature, the use of a heat—conserving encl 
sure for the tube may be necessary. 

O Averaged over any cycle. 

ti See next pine. 

SEPT. 1, 1952 TENTATIVE DATA 1 
TUX DEPARTMENT 

41010 COMOUTION o. MURK& 'MIMIC«, MEW !tin 



3C45 

HYDROGEN THYRATRON 

t Defined as Peak Poeuard Anode o&tsa psi,. Repetition Rate (ohs) x Peak 
Anode Amperes (excluding spike). 

• Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous amplitudes ere equal to 70.7e of 
the maximum amplitude excluding spike. 

OPERATING COMIDERATIONS 

The amblent-temPerature operatIng range for the 3C45 ex-

tends from -500 to +90°C (-580 to +194°Fl. Within this 

range, there is no appreciable effect on the electrical 

characteristics of the tube. However, for longest life, 

it is recommended that the tube be operated with a bulb 

temperature within the approximate range of 60 0 to 90 0C 

11400 to 1940 11. Under no circumstances should a stream 
of cooling air be applied to the glass envelope. 

The Connector for the anode cap should be pf the heat-

radiating type and should have ample current-carrying 

capability for the operating requirements. 

Fig.i- Typical Pulse-Modulator Circuit 

Operating at 2000 Ops. 

C. Blocking Capacitor, 0.001 uf 

egg. Pulse Generator suppl yingoae:a Of proit ltM surilórallid) 

1, Charging [hake, 5 henries 

Pfm: Pulse—Forming setmork with iterative impedance of 
50 ohms, and a two—way trans— 
mission tine of 0.5 microsecond 

112: Grid Resistor, 30000 ohms 

R2: Effective Resistance of grid circuit, 1000 ohms 

R1. Load Resistance. Value reflected into primary of 
transformer (T) is 35 ohms. 

MeChing Pulse Transformer  

SEPT. 1, 1952 TIMŒDEPARTMLENt TENTATIVE DATA 2 
tAINO COMIATION OF AM! tICA, HAIIIISON, new eat. 



MAX. 

4 3 « 

SMALL CAP 
JETEC N2 C1-I 

T12 
BULB 

MEDIUM - SHELL 
SMALL 4 -PIN 

BASE 
JETEC N 2 A4-9 

92C5 -7757 

Dev ices and arrangements shown or described herein nay 
use patents of lIca or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

SEPT. 1, 1952 CE-7757 
TUBE WAR TMENT 

RAM CORPORATION Of APERICA. MARMON. NRW MIRY 



CIK/6014 
XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: lin. Av. Max. 
Voltage   2.4 2.5 2.6 ac or dc volts 
Current at 2.5 volts.   5.5 6.3 7.1 amp 
Minimum heating time prior to 

tube conduction   25 sec 
Direct IntereletrodeCapacitances (Approx.): 
Grid to anode   1 Pod 
Grid to cathode   10 Pod 

Maximum Deionization Time   500 psec 
Maximum Critical Grid Current   5 pamp 
Anode Voltage Drop: 

Average, at beginning of life   8 volts 
Maximum, at end of life ,   14 volts 

Maximum Commutation Facto, 
averaged over first 500 volts of 
inverse anode voltage rise  .  0.15 va/ps2 

Grid Control Ratio (Approx.): 
For conditions: 10000-ohm grid 
resistor, circuit returns to 

filament transformer center-
tap, dc anode voltage, and dt 
grid voltage   230 

Mechanical: 
Mounting Position   Any 
Maximum Overall Length. .   4-1/4" 
Maximum Diameter  1-9/16" 
Weight (Approx  ) 3 oz 
Bulb  T-12 
Base Medium-Metal-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-89i 
Basing Designation for BOTTOM VIEW  4D 

Pin 1-Filament 

Pin 2-Anode 

Pin 3-Grid 

Pin 4-Filament 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Abscaute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 max. volts 
Inverse   1250 max. volts 

GRID VOLTAGE: 
Peak, before tube conduction  -100 max. volts 

4 Defined as the product of the rate of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond following current conduction. 

12-56 WOE DIVISION 
tA010 CORPOIAO0f8 Of »AMC& HAMMON. ND. ACM 

TENTATIVE DATA 



ANODE CURRENT: 
Peak  •  8 max. 
Average*   1 max. 

0.56 sec. • 8 max. am 
1 sec. • 4.5 max. am 

Overload', for duration of 2 sec. • 2.25 max. am 
3 sec. • 1.5 max. am 

4 sec. • 1.13 max. am 
Fault, for duration of 0.1 second 
maximum  77 max. am 

AMBIENT—TEMPERATURE RANGE  —55 to +75 o 

• Averaged over any period of 4.5 seconds. 

• Averaged for duration of overload occurring no more than once in any 
period of A.S seconds. 

OPERATING CONSIDERATIONS 

Circuit returns may be made to either side of filament or 
to transformer center-tap. 

The anode of the C1K/6014 may show a red color when the 
tube is operated at full load. 

Sufficient anode-circuit resistance, Including the tube 

load, must be used under any conditions of operation to 

prevent exceeding the current ratings of the tube. 

MAX. 

TI2 BULB 

4 4» 
MAX. 

MEDIUM-METAL-SHELL 
SMALL 4-PIN 
BAYONET BASE 
JETEC Nm A4-89 

92C5-9108 

12-56 TENTATIVE DATA 
TUBE DIN/MICIN 

10010 CORPOSATION 01 AMERICA, .1,111$0141, «Se' 



CIK/6014 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 
E.F= 2.5 

RETURNS 
ER CENTER 
INITIAL 
VIDUAL 
10000 
RANGE. - 

IS FOR 
VOLTS 

TO 
-TAP. 

AND LIFE 
TUBES.GRID 

OHMS. AMBIENT 
55. TO 

CONDITIONS 
AC ± 

FILAMENT 
THE 
VARIATIONS 

+75.C. 

5%; 

RANGE 

RESISTOR= 
-TEMPERATURE 

WHERE: 
CIRCUIT 
TRANSFORM-

INCLUDES 
OF INDI-
0 TO 

I 

CONDUCTING 

CRITICAL 

I I / 
NON-

CONDUCTING, ./. 

HO -8 -6 -4 -2 0 +2 +4 +6 
DC GRID SUPPLY VOLTS 

92CS-9111T 

800 

(/) 
F-
-1 

600 0 

O 

200 

12-56 TUBE DiVISION 
R.I0 CORPORATION Of AMERICA HARRISON 01W fEIStY 

CE-9111T 
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C3J/5632 

XENON THY RATRON 
NEGATIVE—00',TROL TRIODE TYPE 

0 

o 

GENERAL DATA 

Electrical: 

Filament, Coated and Nin. Av. Max. 
Mid-tapped: 
Voltage between pins 1 

and 4   2.4 2.5 2.6 ac or dc volts 
Current at 2.5 volts. .   7 9 11 amp 
Minimum heating time prior to 

tube conduction   30 sec 
Direct Interelectrode Capacitances (Approx.): 

Grid to anode   
Grid to cathode   

Maximum Deionization Time   
Maximum Critical Grid Current   
Anode Voltage Drop: 

Average, at beginning of life   
Maximum, at end of life   

Maximum Commutation Factoré, 
averaged over first 350 volts of 
inverse anode voltage rise  0.66 va/µs2 

Grid Control Ratio (Approx.): 
For conditions: 10000—ohm grid 

resistor, circuit returns to 

fi lament mid—tap, dc anode 

voltage, and dc grid volt*ge 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  6" 
Maximum Diameter  1-9/16" 
Weight (Approx  )  3 oz 
Cap  Medium (JETEC No.C1-5) 
Bulb T-12 
Base Medium-Métal -Shell Small 4-Pin 

with Bayonet (JETEC No.A4-89) 
Basing Designation for BOTTOM VIEW  4CF 

Pin 1-Filament 
Pin 2-Filament 

Mid-Tap di 
Circuit 
Returns 

2 
14 miff 

1000 µsec 
10 µamp 

10 volts 
14 volts 

200 

Pin 3-Grid 
Pin 4-Filament 
Cap-Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE'. 
Forward   900 max. 
Inverse   1250 max. 

volts 
volts 

é Defined as the product of the rate of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise In volts per microsecond following current conduction. 

12-56 TENTATIVE DATA 
TUBE DIVISION 

0010 CORPOIATION 01 AMERICA, HARMON. NEW ARM 
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GRID VOLTAGE: 
Peak, before tube conduction. . -100 max, volts 

ANODE CURRENT: 
Peak  30 max. amp 
Average.  2.5 max. amp 
Overload: 

10. .37 sec. 30 max. amp 

r Rating , for 0.50 sec. 22.5 max. amp 
duration of . 1 sec. 11.25 max. affip 

2 sec. 5.63 max. amp 
3 sec. 3.75 max. amp 
4 sec. . . 2.82 max. amp 

Rating II”, for' 3 sec. . . 3.75 max. amp 
duration of . . { 4 sec. . . 3.40 max. amp 

4.5 sec. . . 3.30 max. amp 
Fault, for duration of 0.1 second 

maximum   300 max. amp 
AMBIENT-TEMPERATURE RANGE   -55 to +75 °C 

e Averaged over any period of 4.5 seconds. 
* Averaged over duration of overload occurring no more than once in any 

period of 4.5 seconds. 

** Averaged over duration of overload occurring no more than once in any 
period of 30 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to filament mid-tap 
(pin 2). 

The an-ade of the C37/5632 may seuw a rae col-err-wean-the—, 
tube is operated at full load. 

Sufficient anode-circuit resistance, Including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

r" 

o 
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C3J/5632 

XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
4..2.5 VOLTS 1 5 90: CIRCUIT RE-
TURNS AND PIN 2 CONNECTED TO 
FILAMENT TRANSFORMER CENTER-
TAP. THE RANGE INCLUDES INITIAL 
AND LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESISTOR=0 TO 10000 
OHMS. AMBIENT-TEMPERATURE RANGE 
= -55 TO 75.C. 

CONDUCTING 

1 

- 

A 

NON -CONDUCTING 

900 

600 

700 46 
1-

600 -I 
0 

500 

4000 

300 e 
o 

200 

100 

- 2 -6 O+6 
DG GRID SUPPLY VOLTS 

92CS-9U7T 

12-56 C E-9117T 
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C3J-A/5684 
XENON THYRATRON 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated and In. Av. Max. 
Mid-tapped: 
Voltage between pins 1 

and 4 2  4 2.5 2.6 ac or dc volts 
Current at 2.5 volts. . . 7 9 11 amp 
Minimum heating time prior to 

tube conduction   30 sec 
Direct Interelectrode Capacitances (Approx.): 
Grid to anode   2 ppf 
Grid to cathode   14 µµf 

Maximum Deionization Time   1000 psec 
10 µamp 

10 volts 
14 volts 

0  66 va/p52 

Maximum Critical Grid Current   
Anode Voltage Drop: 

Average, at beginning of life   
Maximum, at end of life   

Maximum Commutation Factor., 
averaged over first 350 volts of 
inverse anode voltage rise 

Grid Control Ratio (Approx.): 
For conditions: 10000-ohm grid 
resistor, ci rcuit returns to 

filament mid-tap, dc anode 
voltage, and dc grid voltage. 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  6" 
Maximum Diameter  1-9/16" 
Weight (Approx  )  5 oz 
Cap   Médium (JETEC No.C1 -5) 
Bulb  T-12 
Base Medium-Metal-Shell Small 4-Pin 

with Bayonet (JETEC No.A4 -89) 
Basing Designation for BOTTOM VIEW  4CF 

200 

Pin 1-Filament 
Pin 2-Filament 

Mid-Tap 
Circuit 
Returns 

Pin 3-Grid 
Pin 4-Filament 
Cap-Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 max. volts 
Inverse   1250 max. volts 

defined as the product of the rate of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond following current conduction. 

12-56 TENTATIVE DATA 
TUOE DIVISION 
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XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction   —100 max. volts 

ANODE CURRENT: 
Peak   30 max. amp 
Average.   2.5 max. amp 
Overload: 

0.37 sec. . . 30 max. amp 
Rating I for 0.50 sec. • • 22.5 max. amp 
duration of. . . 1 sec. • • 11.25 max. amp 

2 sec. • • 5.63 max. amp 
3 sec. • • 3.75 max. amp 
4 sec. • • 2.82 max. amp 

Rating for { 3 sec. • • 3.75 max. amp 
duration of. . . 4 sec. • • 3.40 max. amp 

4.5 sec. • • 3.30 max. amp 
Fault, for duration of 0.1 second 
maximum   300 max. amp 

AMBIENT—TEMPERATURE RANGE  —55 to +75 °C 

• Averaged over any period of b.s seconds. 
* Averaged over duration of overload occurring no more than once In any 

period of 4.5 seconds. 

CO Averaged over duration of overload occurring no more than once In any 
period of 30 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to filament mid—tap 

(pin 2). 

The anode of the C3J—M/5684 may MI-OW a- -red- ce-l-ef—when_tha_ _ 

tube is operated at full load. 

Sufficient anode—circuit resistance, Including the tube 

load, must be used under any conditions of operation to 

prevent exceeding the current ratings of the tube. 

12-56 
SUM DIVISION 
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C3J-A/5684 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 
4=2.5 
TURNS 
FILAMENT 
TAP. 

THE 
LIFE 
TUBES. 

GRID 
AMBIENT 
TO 

RANGE 

RESISTOR=0 

75*C. 

IS FOR 
VOLTS!. 
AND 

VARIATIONS 

-TEMPERATURE 

TRANSFORMER 

INCLUDES 

CONDITIONS 
5%; 

PIN 
CIRCUIT 

2 CONNECTED 

OF 

TO 10000 

INITIAL 
INDIVIDUAL 

RANGE= 

WHERE: 

CENTER 

OHMS. 

RE-
TO 

AND 

-55 

- 

R 
1 

Tic 

A L 

CONDUCTING 

- NON-CONDUCTI 

1000 

800 
Id 
0 

600 0 

Id 
o 

400 0 

0 
200 0 

o 
-12 -6 0 +6 
DC GRID SUPPLY VOLTAGE 

92G5-9112T 
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C3JL 

Xenon Thyratron 
(-- NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 

Electrical: 
tun. Ay. tax. 

Filament, Coated and 
Mid-Tapped: 
Voltage (AC or DC) 

between pins 2 and 3 2  4 2.5 2.6 volts 
Current   7 9 11 amp 
Minimum heating time prior 

to tube conduction  30 sec 
Direct Interelectrode Capacitances(Appiox.): 
Grid to anode   2 N/Lf 

Ionization Time (Approx.)   10 msec 
Deionization Time (Approx.)   1000 msec 
Maximum Critical Grid Current   10 ma 
Anode Voltage Drop at peak 

anode amperes = 10  10 volts 
Maximum Commutation Factor' averaged 

over first 350 volts of inverse 
anode-voltage rise 0  66 va/psec2 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6-3/4" 
Maximum Seated Length   6" 
Maximum Diameter 
Weight (Approx  )  
Cap  Medium (JEDEC No.C1-5) 
Base  Special Métal Shell 
Terminal Diagram: 

Pin 1-Grid Pin 4-Filament 
Tap 6 

Pin 2-Filament Circuit 
Returns 

Pin 3-Filament I 4 Cap-Anode 

  2-I16" 
3 oz 

BOTTOM VIEW 

GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute-Max:mum Values: 

For anode suPPLy frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward   900 max. volts 
Inverse . . . . . .   1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  100 max. volts 
During tube conduction  10 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 

DATA 1 
1-62 



Average' .......... . . . . . . . -2:5 max. amp 
Fault . . . . . . . . .......... 300 max. amp 

AMBIENT—TEMPERATURE RANGEduring operation . —55 to +75 °C 

Defined as the product of the rate of current decay in amperes per 
microsecond Just before conduction ceases and the rate of inverse-
voltage rise in volts per microsecond following current conduction. 

 gad over any period of 4.5 seconds. 

OPERATING CONSIDERATIONS 

Circuit returns should be connected to fi laine-nt mid-

tap (Pin 4). 

Sufficient anode-ctrcult resistance, including the tube 

load, must be used under any conditions of operation to 
prevent exceeding the maximum current ratings of the tube. 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

Ef .2.5t 5% VOLTS 
AMBIENT-TEMPERATURE RANGE (C).-55 TO .75 
CIRCUT RETURNS AND PIN 4 CONNECTED TO FILA-
MENT-TRANSFORMER CENTER-TAP 

RANGE SHOWN TAKES INTO ACCOUNT N TIAL D F   
FERENCES BETWEEN INDIV DUAL TUBES AND 
SUBSE UENT IFFERENCES DURING TUBE F   

-6 -4 -2 0 2 

DC ORO VOLTS 

4 -8 

92CS-0323 

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



C3JL 

CAP 
JEDEC No. C I -5 

BASE 
SPECIAL METAL 

SHELL 

INSULATION 

t 
17.-
2 

7" 

 I I. 

MAX. DI A. 

4-- 2 — MAX. DI A. 
16 

9" 

MAX. 

32 

6 * 
MAX. 

CENTER OF ALL LUG 

SLOTS ON f R. 

CIRCLE 

92CM -11314 

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

DATA 2 
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C6J/5C21 

XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 
Filament, Coated: Yin. 4v. Max. 

Voltage   2.4 2.5 2.6 ac or dc volts 
Current at 2.5 volts. .   19 21 23 amp 
Minimum heating time prior 

to tube conduction  
Direct lnterelectrode Capacitances (Approx.): 

Grid to anode   4 quf 
Grid to cathode   21 Mg 

Maximum Deionization Time   1000 ,sec 
Maximum Critical Grid Current   10 mamo 
Anode Voltage Drop: 

Average, at beginning of life   9 volts 
Maximum, at end of life   12 volts 

Maximum Commutation Factorè, 
averaged over first 350 volts of 
inverse anode voltage rise  0.66 va/ms2 

Grid Control Ratio (Approx.): 
For conditions: 10000-ohm grid re-
sistor, circuit returns to filament 

transformer center-tap, filament 
pin 2 negative with respect to 

filament pin 3 when anode Is posi-
tive, dc anode voltage, and dc 

grid voltage  

Mechanical: 
Mounting Position   Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-1/32" 
Weight (Approx  )  7 oz 
Cap  Médium (JETEC No.C1-5) 
Bulb 
Base 

Basing Designation for BOTTOM VIEW 

Pin 1 - Grid 

Pin 2 - Filament 

Pin 3 - Filament 

210 

60 sec 

T-16 
Medium-Metal-Shell Super-Jumbo 4-Pin 

(JETEC No.A4 -81) 
  4BZ 

Pin 4 - No Connec-
tion 

Cap - Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   750 max. voltS 
Inverse   •   1250 max. volts 

à: See next page, 

12-56 MOE leitffle 
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647) 

C6J/5C21 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction  

ANODE CURRENT: 
Peak  
Averages  
Overload: 

Rating r, for 
duration of . 

-100 max. volts 

77 max. amp 
6.4 max. amp 

.[0.5 sec. • • • 77 max. amp 

3 sec. . . . 12.8 max. 

1 sec. • • • 38.5 max. amp 
2 sec. . . . 19.2 max. 

amp 
4 sec. . . 9.6 max. amp 

amp 
.  

5 sec. . . . 
172: 78 rTIU: :;:ep 

duration of . . . 1 3 sec. . • • 4 sec. . • u 
5 sec. . • • 10.3 max. 

11.2 max. amp 
amp 

6 sec. . . . 9.6 max. amp 
Fault, for duration of 0.1 second 

maximum   
AMBIENT-TEMPERATURE RANGE   

• 

1 

Rating II**, for 

Defined as the product of the rate of current 
microsecond just before conduction ceases and 
voltage rise in volts per microsecond following 

Averaged over any period of 6 seconds. 

Averaged over duration of overload occurring no 
period of 6 seconds. 

Averaged over duration of overload occurring no 
period of 50 seconds. 

OPERATING CONSIDERATIONS 

770 max. amF 
-55 to +75 °C 

decay in aeperes per 
the rate of inverse 
current conduction. 

more than once in any 

more than once in any 

The anode of the C6J/5C2I will show a red color when the 
tube is operated at full load. 

Sufficient anode-circuit resistance, including the tube 

load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

o 

o 
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OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE 
Ej 

TURNS 
TRANSFORMER. 
AT 
IS 
AND 
TUBES. 
OHMS. 

-55 

IS FOR CONDITIONS 
=2.5 VOLTS ± 5%; 

TO CENTER 
FILAMENT 

PIN 2 IS (-) WHEN 
(..). THE RANGE 

LIFE VARIATIONS 
GRID RESISTOR= 
AMBIENT TEMPERATURE 
TO +75.C. 

-TAP 

INCLUDES 

CIRCUIT 
OF 

ANODE 

OF INDIVIDUAL 
0 

WHERE: 

FILAMENT 
VOLTAGE 

INITIAL 

TO 

RE -

VOLTAGE 

10000 
= 

III 

CRITICAL 

/ 

ING .. 
CONDUCT-

— 
CONDUCTING 

NON-

Il I 
- 2 - 6 0 

DC GRID SUPPLY VOLTS 
+6 

92CS - 9121T 
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C6J—A/5685 

XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

0 

'64  

GENERAL DATA 

Electrical: 

Filament, Coated: lin. Av. Max. 
Voltage 2  4 2.5 2.6 ac or dc volts 
Current at 2.5 volts . . . 19 21 23 amp 
Minimum heating time prior to 

tube conduction  60 sec 
Direct InterelectrodeCapacitances (Approx.): 

Grid to anode  4 Mg 
Grid to cathode  21 Mg 

Maximum Deionization Time  1000 msec 
Maximum Critical Grid Current  10 tamp 
Anode Voltage Drop: 

Average, at beginning of life  9 volts 
Maximum, at end of life  12 volts 

Maximum Commutation Factoré, 
averaged over first 350 volts of 
inverse anode voltage rise 0  66 va/ms2 

Grid Control Ratio (Approx.): 
For conditions: 10000-ohm grid re-
sistor, circuit returns to filament 
transformer center-tap, filament 
pin 2 negative with respect to 
filament pin 3 when anode Is posi-

tive, dc anode voltage, and dc 
grid voltage   

Mechanical: 
Mounting Position Vertical, base down 

Maximum Diameter   2-1/32" 
9-1/2" Maximum Overall Length   

Weight (Approx.)   7 oz 
Cap  Medium (JETEC No.C1-5) 
Bulb 
Base 

Basing Designation for BOTTOM VIEW 

Pin 1-Grid 

Pin 2 - Fi ament 

Pin 3- Fi lament 

210 

T-16 
Medium-Metal-Shell Super-Jumbo 4-Pin 

(JETEC No.A4-81) 
 4BZ 

Pin 4-No Connec-
tion 

Cap-Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward 1000 max. volts 
Inverse  1250 max. volts 

4: see next page. 
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GRID VOLTAGE: 
Peak, before tube conduction   -100 max. volts 

ANODE CURRENT: 
Peak   77 max. amp 
Average*   6.4 max. amp 
Overload: 

Rating r, for 
duration of. . 

Rating II", for 
duration of. . 

1 0.5 sec • • . . 77 max. amp 
1 sec • • . . 38.5 max. amp 
2 sec . • • . 19.2 max. amp 

' 3 sec • • • • 12.8 max. amp 
4 sec • • . . 9.6 max. amp 
5 sec • • . . 7.7 max. amp 
3 sec . . . . 12.8 max. amp 
4 sec . . . . 11.2 max. amp 

' 5 sec . • • • 10.3 max. amp 
6 sec . • . . 9.6 max. amp 

Fault, for duration of 0.1 second 
maximum  770 max. amp 

AMBIENT-TEMPERATURE RANGE  -55 to +75 °C 

é Defined as the product of the rate of current decay In amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise ln volts per microsecond following current conduction. 

e Averaged over any period of 6 seconds. 

. Averaged over duration of overload occurring no More than once in any 
period of 6 seconds. 

.. Averaged over duration of overload occurring no more than once in any 
period of 30 seconds. 

_ OPERATING CONSIDERATIONS 

The anodeofthe C6J—A/5685 will show a red color when the 
tube is operated at full load. 

Sufficient anode—ctrcuit resistance, including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

12-56 
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C6J-A/5685 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR 
Ef = 2.5 VOLTS 
TURNS TO CENTER 
TRANSFORMER. 
AT PIN 2 IS (-) 
15 (.). THE RANGE 
AND LIFE VARIATIONS 
TUBES. GRID RESISTOR= 
OHMS. AMBIENT 
-55 TO +75*C. 

- CRITICAL 

CONDITIONS 
t 5%; 

FILAMENT 
WHEN 

TEMPERATURE 

-TAP 

INCLUDES 

CIRCUIT 
OF 

ANODE 

OF 
0 

WHERE: 

FILAMENT 
VOLTAGE 

VOLTAGE 

INDIVIDUAL 
TO 10000 

RE -

INITIAL 

= 

1' 

CONDUCT-' 
ING .. 

- 

, 

NON-

- CONDUCTING 

i 

1000 

00 

00 j  
0 

JD 
000 

00 

- 2 -6 0 
DC GRID SUPPLY VOLTS 

92CS - 9123T 
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C16..1/5665 
XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage 
Current at 2.5 volts 
Minimum heating time prior to 

tube conduction  60 sec 
Direct I nterel ectrode Capacitances (Approx.): 

Grid to anode  8 PPS 
Grid to cathode  29 Mbd 

Maximum Deionization Time  1000 ¿sec 
Maximum Critical Grid Current  10 pamp 
Anode Voltage Drop: 

Average, at beginning of life  11 volts 
Maximum, at end of life  14 volts 

Maximum Commutation Factor, 
averaged over first 330 volts of 
inverse anode voltage rise   0.66 va/ps2 

Grid Control Ratio (Approx.): 
For conditions: I0000—ohm grid re— 

sistor, circuit returns to filament 

transformer center—tap, fl lament 
lead F— negative with respect to 

filament lead F+ during conduction 

period, dc anode voltage and dc 
grid voltage   270 

Mechanical: 
Mounting Position Vertical, base down 
Tube and Base Bracket Dimensions . . .See Dimensional Outline 
Weight (Approx.)   14 oz 
Bulb     T-20 
Terminal Connections ..... . . . .See Dimensional Outline 

BOTTOM VIEW 

F- -Fi lament 
Lead 

» F+-Filament 
Lead 

Kin. Av. Max. 
2  4 2.5 2.6 ac or dc volts 
28 31 34 amp 

G -Grid Lead 

P- Anode Lead 
(On end oppo-
site bracket) 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. 1000 max. volts 
Inverse  1250 max. 1250 max. volts 

Defined es the product of the rete of current decay in amperes per 
microsecond lust before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond following current conduction. 

12-56 TENTATIVE DATA 
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GRID VOLTAGE: 
Peak, before tube 
conduction   -100 max. -100 max. volt. 

ANODE CURRENT: 
Peak   160 max. 100 max. amp 
Average.   16 max. 18 max. amp 
Overload: . 

1 sec. 72 max. 81 max. amp 
Rating I', for 2 sec. 36 max. 40.5 max. amp 
duration of. . 3 sec. 24 max. 27 max. amp 

{ 

3 sec. 24 max. - a 

22 max. am 4.5 sec. 21.3 max. rn 
max. amp 3. 

1. 21 max. 22.8 max. amp 141 ssseeec: 
cc. 22 max. 22.5 18 max. 20.3 max. amp Rating II", for 

23 max. 22.8 max. amp duration of. . 3. 5 sec. 

Fault, for duratior of 
0.1 second maximum . . 1000 max. 1000 max. amp 

AMBIENT-TEMPERATURE RANGE. -55 to +75 -55 to +75 oc 

e Averaged over any period of 4.5 seconds. 

Averaged over duration of overload occurring no more than once in any 
period of 4.5 seconds. 

.. Averaged over duration of overload occurring no more than once in any 
period of 30 seconds. 

OPERATING CONSIDERATIONS 

L_ The anode of the C16.1/5665 will show a red color when the 
7— tcrbe Is operated at full load. — - 

Sufficient anode—circutt reststance, including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

12-56 
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CI6J/5665 

XENON THYRATRON 

ANODE Í LEAD LENGTH 6 1/2 . APPROX. 

Lu¿RF OR 1 
V4" sruo 

MAX. DIA. 

FILAMENT 
LEADS 

ei; 
MAX. 

3 LUGS FOR 
STUD 

LEAD LENGTH 
51/2 'APPROX. 

5. 

6VmAx. 

ID LEAD 

41/8' 

MAX. 

92C1--9160 

12-56 CE-91 
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CI6J/5665 

XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
E 4.= 2.5 VOLTS ± 590;CIRCUIT RE-
TURNS TO FILAMENT TRANSFORMER 
CENTER-TAP;FILAMENT LEAD F - 
NEGATIVE WITH RESPECT TO FILA-
MENT LEAD F+ DURING CONDUCTION 
PERIOD. THE RANGE INCLUDES INITIAL 
AND LIFE VARIATIONS Cf INDIVIDUAL 
TUBES. GRID RESISTOR = 0 TO 10000 
OHMS. AMBIENT TEMPERATURE RANGE 
-55 0 +75.C. 

/ CONDUCT-
ING 

NON-
CONDUCTING 

1 I 

800 

600 o  
SI: 

400 Z 

200 

-12 -6 0 +6 
DC GRID SUPPLY VOLTS 

92CS -9120T 

12-56 
TUBE DIV IS/ON 
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3D22-A 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE 

Supersedes Type 9D22 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Asa. Av. Max. 
Voltage   5.7 6.3 6.9 ac or dc volts 
Current at 6.3 volts. .   — 2.6 2.85 amp 

Cathode: 
Minimum heating time prior to 

tube conduction  30 sec 
Maximum outage time without reheating. 3 sec 

Direct Interelectrode Capacitances 
(Approx. (: 0 

Grid No.1 to anode.  0.1 Pe 
Grid No.1 to cathode, grid No.2, 

base shell, and heater   8.5 
Anode to cathode, grid No.2, 

base shell, and heater   4.6 
Ionization Time (Approx.): 
For conditions: dc anode volts = 105, 

grid-No. I square-pulse volts = +100, 

and peak anode amperes during con-
duction . 8   0.5 µsec 

Deionization Time (Approx.): 
For conditions: dc anode volts = 125, 

dc grid-No.lvolts. -200, grid-No.) 

resistor (ohms) = 1000, and dc anode 

amperes - 0  8   150 LseC 
For conditions: dc anode volts . 125, 

dc grid-No.) volts grid—No.) 
resistor (ohms) =1000, and dc anode 
amperes - 0  8   400 µsec 

Maximum Critical Grid—No.1 Current: 
For conditions: ac anode-supply volts 
= 460 Irms), and average anode amperes 

= 0  8   0.8 µamp 
Anode Voltage Drop (Approx.)   10 volts 
Grid—No.1 Control Ratio (Approx.): 

For conditions: grid-No.1 resistor 
(megohms) = 0 to 0.1, grid-No.2 re— 
sistor lmegohms) . 0, and grid-No.2 
volts - 0   150 

Grid—No.2 Control Ratio (Approx.): 
For conditions: grid-No.) resistor 

(megohms) = 0, grid-No.2 resistor 

lmegohms) .Oto 0.1, and grid-No,) 
volts - -3   650 

° without external shield. 

• With all other electrodes and ease shell connected to ground. 

JULY 1, 1955 11.18E DIVISION 
MOO ORATION Of AMERICA. MA*119014.14"/ JIMIRIE 
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UAS THYRKFROIN 

Mechanical: 

Mounting Position Any 
Maximum Overall Length   4-5/8" 
Maximum Seated Length  4" 
Maximum Diameter   2-3/8" 
Weight (Approx.)   5 oz 
Bulb   T-16 
Base   Medium-Metal-Shell Giant 7-Pin 

with Bayonet (JETEC No.A7-17) 
Basing Designation for BOTTOM VIEW  7BV 

Pin 1 - Heater 

Pin 2 - Grid No.2 

Pin 3 - Cathode 
Pin 4 - Grid No.1 

Rd. PLANE or ELECTRODES 

Pin 5 - Grid No.2 

Pin 6 - Anode 

Pin 7 - Heater 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse. . . . . .   1500 max. volts 

GRID-No.2 (SHIELD:GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 

' Average, .during tube conduction . . -10 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak or DC, before tube conduction . . • -200 max. volts 
Average#, during tube conduction . . . -10 max. volts 

CATHODE CURRENT: 
Peak   8 max. amp 
Average#   0.8 max. amp 
Fault, for duration of 0.1 second max. 30 max. amp 

AVERAGE GRID-No.2 CURRENTS   10.1 max. amp 

AVERAGE GRID-No.1 CURRENTS   +0.05 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode  25 max. volts 

AMBIENT-TEMPERATURE RANGE  -75 to +90 °C 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   2 max. megohms 

* Averaged over any interval of 30 seconds maximum. 

JULY 1, 1955 
TUMEDPASION 
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3D22-A 
GAS THYRATRON 

SPECIAL PERFORMANCE TESTS 

Nade in conformance with indicated sections of 
NIL-E-16 SPecifications dated 2 Nay 292 

4.9.19.2 (F-66) High-Frequency Vibration: 

The tube is rigidly mounted on a table vibrating with simple 
harmonic motion at a frequency of 50 t 2 cps with a fixed 
amplitude of 0.040" t 0.0025" (total excursion is double 
the amplitude). Maximum acceleration is 10g. No voltage 
is applied during vibration. Tube is vibrated for 10 
minutes in such manner that table motion is along shortest 
line between anode and cathode. This test will not cause 
tube to be inoperative. 

4.10.19 (F-64) Thyratron High-Voltage Operation: 

Nin. tax. 

Grid-No.1 Supply Voltage (1)   -4.4 -9.2 volts 

This test is made after two light taps with a felt hammer 
(similar to type used for noise tests) in direction from 
cathode to anode under the following conditions: heater 
voltage of 6.3 volts nms, anode supply voltage of 500 volts 
rms, grid No.2 tied to cathode, load resistance of 2000 
ohms, and grid-No.1 circuit-resistance of 2 megohms. Tube 
conductionisindicated by an oscilloscope connected between 
anode and cathode and ceases when the grid-No.1 supply 
voltage is increased negatively within indicated range. 

Grid-Moo SuPPly Voltage (2)   -4.4 -9.2 volts 

This test is made as for Grid-No.1 Supply Voltage (1), ex-
cept that the taps are made in direction from anode to 
cathode. 

Voltage Difference   1 volt 

The difference betweenthevalue of grid-No.1 supply voltage 
in the first and second grid-No.1 supply voltage tests will 
not exceed the specified value. 

OPERATING CONSIDERATIONS 

Sufficient anode-circuit resistance, including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

JULY 1, 1955 MK DIVISION 
ItADIO CORPOUTION OF »emu. KA11190N, raw RIMY 

DATA 2 



A.AFFIAILF— Y.A.11,4 INVIG.ILA Ur ULF% Nwilinc;~1 I 

DC Voltag• Control 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

RIG. I HALF-WAVE SINGLE-PHASE 
PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. 2 

PHASE 

SINGLE 
PHASE 
SUPPLY 

FULL-WAVE 

SHIFTER 

SINGLE-PHASE 

FIG.3 SERIES SINGLE-PHASE 

AC Voltage Control 
PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.4 FULL-WAVE SINGLE-PHASE 

NOTES 920,8596 
T = PEAKING TRANSFORMER 
IN FIG 3. THE RECTIFIER TUBES MAY BE 
31322-es USED AS DIODES THE 3D22-A 
IS USED AS A DIODE BY CONNECTING 
GRIDS IVY2 AND HI TO CATHODE (PIN 3) 

Devices and arrangements shown or descrined herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA'S patent rightS. 

JULY 1, 1955 
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MOO COSIORATION 01 *menu, twiReall, l re 
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3D22-A 
GRID -CONTROLLED RECTIFIER CIRCUITS 
Numerical Relationships Among Electrical Quantities 

E . Trans. Sec. Voltage (Res) I.„ . Average DC Output Current 

E., . Average DC Output Voltage 1, . Average Anode Current 

Ewe . Peak Forward Anode Voltage 1, . Anode Current (Res) 

Ebm i . Peak Inverse Anode Voltage l„. . Peak Anode Current 

Em . Peak DC Output Voltage ra, • Load Volt-Amperes 
Er . Major Ripple Voltage (MUS) at . Line Volt-Amperes 

f • Supply Frequency P., . Trans. Pri. volt-Amperes 

fr ' Major Ripple Frequency Pas • Trans. Sec. Volt-Amperes 

Pdc ' DC PowerlE.„ x 1.0 

Note: Conditions assumed involve sine-wave supply; zero 
voltage drop in tubes; no losses in transformer and cir-
cuit; no back emfin the load circuit; and no phase -back. 

RATIO Flg.I Flg.2 Fig.3 Fig.4 

Voltage Ratios 

E/Eav 2.22 1.11 1.11 - 

Ebm i/E 1.41 2.83 1.41 1.41 

Ebmi/Eav 3.14 3.14 1.57 _ 

Em/Eav 3.14 1.57 1.57 - 

Er/Eav 1.11 0.472 0.472 - 

Ebm f/F: 

Resistive Load 1.41 1.41 1.41 1.41 

Inductive Load. 1.41 2.83 1.41 1.41 

Frequency Ratio 

fr/f I 2 2 - 

Current Ratios 

1pflav 1.57 0.785 0.785 - 

1b/lav I 0.5 0.5 - 

Resistive Load 

Ipm/lav 3.14 1.57 1.57 _ 

Ipm/lb 3.14 3.14 3.14 3.14 

Inductive Load. 

Ipmilav __ I I _ 

Power Ratios 

Pac il bEgmf 
__ _ - 1.57 

Resistive Load 

Pas/Pdc 3.49 1.74 1.24 - 

Pap/ Pdc 2.69 1.23 1.24 - 

Pal /Pdc 2.69 1.23 1.24 _ 

n: see next page. 
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4.1rtta 1-1-1 IRA 1-11EVLrill 

t RATIO Flg.I Flg.2 Fig.S Flg.4 

Power Ratios (Cont ,d) 

Inductive Load. 

'as/dc 

P ap/Pdc  

Pal/'dc 

-- 

-_ 

-- 

1.57 

1.11 

1.11 

1.11 

1.11 

1.11 

- 

- 

- 

e The useofa large fIlter-input choke is assumed 
in Fig.4. 

except for the circuit 

CIRCUIT 
Single-Phase 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 
E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 

Eav 

MAX. 
DC 

OUTPUT 
AMPERES 

iav 

MAX. 
DC 

OUTPUT 
WATTS 

TO FILTER 
Pdc 

MAX. 
AC 

OUTPUT 
VOLT-

AMPERES 

Pac 
.. 

F14.1 
Half-Wave 460 2G5 0.8 165 - 

Flq.2 
Full-Wave: 

Resistive Load 
Inductive Load 

460 
230 

410 
205 

1.6 
1.6 

650 

330 

- 
- 

F1q.3 
Series 460 410 1.6 660 - 

— Fig. '4 
Full-Wave 460 _ _ 

MA . 

T16 BULB 

2 3/8'. MAX. —1 

MEDIUM-METAL-

4' 
MAX. 

4 let; 

MAX. 

SHELL GIANT 
7-PIN BAYONET 

BASE 
JETEC Na A7-17 

92CM-6569R2 

JULY 1, 1955 TUBE DIVISION 
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3D22-A 

GAS THYRATRON 

OPERATIONAL. RANGE 
OF CRITICAL GRID-N21 VOLTAGE 
111111111 

GRID N.2 
RANGES 
GRO-NR 
TAKE INTO 
BETWEEN 
QUENT DIFFERENCES 
FOR HEATER 
6.9 VOLTS, 
ATURE RANGE 

Rance for 
2 MegoNns 

4ri 

CSHIELD)CONNECTED 
SHOWN 
RESISTOR. 
ACCOUNT 

INDIVIDUAL 

AND 
-VOLTAGE 
FOR 
OF 

ARE FOR 
QI MEG 
INITIAL 
TUBES 
DURING 
RANGE 

AN AMBIENT 
-4070.90 .C. 

' 

TO CATHODE. 
TWO VALUES 
AND 2 MEGAN 
DIFFERENCE5 
AND SUBSE-
TUBE 
OF 5.7 

TEMPER-

uncle 
../g.IMeclohm 

OF 

LIFE, 
TO 

for 

• . 

C 
o 

D 
u  
C 
T 

CITICAL G- de/ide 
_ NON-
CONDUCTING 

- - -4 -2 
DC GRID-Nil SUP PLY VOLTS 

92CM-6483T3 

00 

o 
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3D22 -A 

AVERAGE CONTROL CHARACTERISTICS 

Ef .6.3 VOLTS 

GRID- N.2 2 RESISTOR = 0 OHMS 

GRID-N9 I RESISTOR = 0 OHMS 
Aill -irr" lijo 
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3D22-A 

CHARACTERISTIC CURVES 

AVERAGE GRID-1421 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

Ef =6.3 VOLTS 
. GRID N.2 (SHIELD) CON - 
NECT ED TO CATHODE 

,. GRID-N4 I RESISTOR(OHMS)..0 
...CONDUCTION STARTS 

400 \ 

- DC ANODE VOLTS.600 

.001 

4.001 

5 3 
.004 

U .006 0 

.061 

-16 -12 -6 -4 0 
DC ORIO-N111 SUPPLY VOLTS 

92CS-611110171 

AVERAGE GRID-N21 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

4=6.3 ; 

- GRID 
NECTED 
GR 
- GRID 

1.1 

D-N.2 
-Nil 

VOLTS 
2SHIELD) 
TO 
RESISTOKOH‘4)=0  
RESISTOR 

CATHODE 
CON-

(014145)=0 

mi.-DC ANODE 

-, 35? 

50 

600 

750 

-10 -I -4 -4 -2 0 .2 
DC GRID-N•1 SUPPLY VOLTS 

92CS -60301 

.30V. 
I 

•20 

30 

40 
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THYRATRON 
MERCURY-VAPOR TETRODE 

Electrical: 
DATA 

Continuous Intermittent 
Service Service 

Heater, for Unipotential Cathode: 

Voltage*   5.0 5.0 5.5 5.0 volts 
Current  10.0 10.0 11.0 10.0 amp 

Direct Interelectrode Capacitance: 
Grid-No.1 to Anode (Approx.) 0.3 0.3 0.3 0.3 ggf 

Peak Voltage Drop (Approx.). . 16 16 16 16 volts 
Approx. Control Characteristics: 

Anode Voltage  100 1000 100 1000 volts 
Grid-No.2 Voltage  0 0 0 J volts 
Grid-No.1 Voltage  +1 -9 +1 -9 volts 

Ionization Time (Approx.). . 10 10 10 10 gsec. 
Deionization Time (Approx.). 1000 1000 1000 1000 gsec. 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   11" ± 1/4" 
Seated Length  10-1/4" ± 1/4" 
Greatest Radius  2-13/16" 
Dill,  ST-30 
Caps   No. 3917 

Base   Super-Jumbo 4-Pin, with Bayonet 

Maximum Ratings, Absolute Values: 
Continuous Intermittent 
Service Service 

PEAK FORWARD ANODE VOLT. 2500 750 10000 max.volts 
PEAK INVERSE ANODE VOLT. 2500 750 10000 max.volts 
GRID-No.1 (CONT.GRID) VOLT.: 

Before Conduction. . -1000 -1000 -1000 max.volts 

During Conduction. . . -10 -10 -10 max.volts 
GRID-No.2 (SH'LD GRID) VOLT.: 

Before Conduction. . . -500 -500 -500 max.volts 
During Conduction. . -10 -10 -10 max.volts 

INSTANTANEOUS ANODE CUR.: 
Below 25 Cycles. . . . 12.8 5.0 8.0 max.amp 
25 Cycles and Higher . 40 77 16 max.amp 

AVERAGE ANODE CURRENT. . 6.4 2.5 4.0 max.amp 
SURGE ANODE CUR., for 

0.1 sec., max. 400 400 160 max.emp 
INSTANTANEOUS GRID-No.1 CUR. 1.0 1.0 1.0 max.amp 
AVERAGE GRID-No.1 CUR. . 0.25 0.25 0.25 max.amp 
INSTANTANEOUS GHID-No.2 CUR. 2.0 2.0 2.0 max.amp 
AVERAGE GRID-No.2 CUR. . 0.5 0.5 0.5 max.emp 
TIME OF AVERAGING CURRENT 15 5 15 max.sec 
COND.-MERCURY :DC. RANGEA 40-80 30-95 25 50 °C 

* Must be applied 5 minutes before anode voltage is applied. 
• Recommended condensed-mercury temperature = 40°C. 

MAY 1, 1946 Tuee nne.m,m 
RACK, CORPORATION OF AMERICA. HARRISON, NAY 105EY 
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THYRATRON 
MERCURY-VAPOR TRIODE 

volts 
  amp 

Electrical: 
142à 

Filament: 
Voltage*   2.5 
Current  6.0 

Direct Interelectrode Capacitances 
Anode to Grid (Approx.) 2.5 

Peak Voltage Drop. . . . 12 
Control Characteristic . Negative 
Ionization Time (Approx.) 10 
Deionization Time (Approx.) 1000 

Mechanical: 

ter 
  volts 

µseconds 
µseconds 

Mounting Position  Vertical, Rase Down 
Overall Length   6-3/8" * 1/4" 
Seated Length  6" t 1/4" 
Maximum Diameter   2-1/16" 
Bulb   S-19 
Cap  Medium Metal 
Base   Man Shell Buper.dumto 4-Pin 

Maxima Ratings, Absolute Values: 
For frequencies up to 150 cycles 

PEAK FORWARD ANODE VOLTAGE   £250 max. volts 
PEAK INVERSE ANODE VOLTAGE   2500 max. volts 
PEAK GRID VOLT. (Before Conduction).   -500 max. volts 
PEAK ANODE CURRENT   2.5 max. amp 
AVERAGE ANODE CURRENT**   0.64 max. amp 
SURGE ANODE CURRENT for 0.1 sec. max. 25 max. amp 
GRID CURRENT, Before Conduction(Grid Neg.) I. max. µamp 
PEAK GRID CURRENT  0.25 max. amp 
AVERAGE GRID CURRENT**   0.06 max. amp 
COND.-MERCURY TEMPERATURE RANGE & . •   25-70 °C 

* Filament voltage must be applied at least 10 seconds 
before start of tube conduction. 

** Averaged over any 30-second interval. 

A Recommended Condensed-Mercury Temperature 40 to 45°C. 

NAY 1 1946 TUIIE DIVISION TENTATIVE DATA 
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632-8 
MERCURY-VAPOR THYRATRON 

NEGATIVE—CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   5' 
Current   5 

Cathode: 
Minimum heating time prior to 

tube conduction   5 minutes 
Direct Interelectrode Capacitances (Approx.): 

Grid No.1 to anode 0  04 µµf 

Grid No.2 to anode  3 mgf 
Ionization Time (Approx.)   10 psec 
Deionization Time (Approx.)   1000 psec 
Maximum Critical Grid-No.1 Current  2 pamp 
Anode Voltage Drop (Approx  )   12 volts 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length  8-5/16" 
Seated Length   7-1/2" ± 1/4" 
Maximum Radius (Including side cap)   1-3/4" 
Weight (Approx  )  9 oz 
Bulb  T-18 
Top Cap   Skirted Medium (JETEC No.C1-29) 
Side Cap  Saddle Medium 
Base Skirted-Medium-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-71) 
Basing Designation for BOTTOM VIEW  4CD 

Pin 1-Heater 
Pin 2-Cathode, 

Circuit 
Returns 

Pin 3-Grid No.2 

ac or dc volts 
  amp 

Pin 4-Heater, 
Cathode 

Top Cap-Anode 
Side Cap-Grid No.1 

Temperature Control: 

/noting—When the ambient temperature is so low that the 
normal rise of condensed-mercury temperature above 
the ambient temperature will not bring the con-
densed-mercury temperature up to the minimum value 
of the operating range specified under Maximum 
Ratings, some form of heat-conserving enclosure 
or auxiliary heater will be required. 

Cooling—When the operating conditions are such that the 
maximum value of the operating condensed-mercury 
temperature is exceeded, provision should be made 
for forced-air cooling sufficient to prevent ex-
ceeding the maximum value. 

e Under operating conditions where the average anode current does not 
exceed U.S ampere, the heater voltage rey be increased to 5.5 volts. 

8-56 Wee cevisicim 
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IGNITOR-FIRING AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

For anode-suPPLY frequency of 60 cps 

Operating Condensed-Mercury 
Temperature Range 

'&ø to 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse. . . . . . . . .   1500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -300 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -1000 max, volts 

CATHODE CURRENT: 
Peak   30 max. amp 
Averaget   2.5 max. amp 
Fault, for duration of 0.1 

second max.   150 max. amp 
AVERAGE GRID-No.2 CURRENTS   +0.25 max. amp 
AVERAGE GRID-No.1 CURRENTe   +0.25 max. amp 

a Recommended temperature range of condensed mercury Is 45° to 50°C. 

averaged over any interval of 30 seconds maximum. 

2, 

SKIRTED MEDIUM CAP 
JETEC NCI-29 ---

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

7 /2« 

I 3/4' fr4" 
MAX. 

MAX. 

SKIRTED-MEDIUM-SHELL 
SMALL 4-PIN BASE 

WITH BAYONET 
JETEC NR A4-7: 

SADDLE 
MEDIUM 
CAP 

14; 
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632-B 

MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGES 
OF CRITICAL GRID-N/21 VOLTAGE 

Ef= 5 VOLTS 
GRID-N22 (SHIELD) VOLTS= 0 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GRID RESISTOR = 0 OHMS 
CONDENSED-MERCURY TEMP-
ERATURE = 40. TO BO. C 

CRITI-
CAL CON-

DUCTING 

NON -CONDUCTING 

u. 
• 

00 

400 

200p. 
00.9 
.0 g 
00 < 

00 
o. 

00 

-50 -40 -30 -20 - O 0 .10 *20 
DC GRID-Nil SUPPLY VOLTS 

92C5 -9008T 

Ef= 5 VOLTS 
GRID-NA 2 (SHIELD) VOLTS=10 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 
GRID RESISTOR =0 OHMS 

CONDENSED-MERCURY TEMPER-
ATURE RANGE=40= TO 80.0 

CONDUCT 

CRITICAL !NG 

NON-
CONDUCTING 

b:: 4 
a. 

200 

o 
-50 -40 -30 -20 - 0 0 • 0 .20 
DC GRID-Nil SUPPLY VOLS 

92C S -9007T 
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6 72 -A 
THYRATRON 

MERCURY-VAPOR TETRODE 

Supersedes ?ye 672 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5   ac or dc volts 
Current  5   any 

Cathode: 
Min. Heating Time, prior to tube conduction. 5 minutes 

Direct Interelectrode Capacitances: 
Grid No.1 to Anode   0.04 pf 
Grid No.2 to Anode   3 mod 

Ionization Time (Approx  )   10 gsec 
Deionization Time (Approx  )   1000 gsec 
Maximum Critical Grid Current  2 mamP 
Anode Voltage Drop (Approx.)   12 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-7/8" t 1/4" 
Seated Length  7-1/8" t 1/4" 
Maximum Diameter   2-5/16" 
Bulb   T-18 
Cap  Skirted Medium 
Base   Large-Shell Sdper-Jumbo 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CE 

Pin 1-Grid Mo.1 
Pin 2-Heater, 

Cathode 

Pin 3-Heater 
Pin 4-Grid No.2 
Cap -Anode 

GRID-CONTROLLED RECTIFIER SERVICE  

Por frequencies to 130 cycles 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  2500 max. volts 
Inverse. . . . . . . . .   2500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -300 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -1000 max. volts 

CATHODE CURRENT: 
Peak   40 max. amp 
Average »   3.2 max. amp 
Surge, for duration of 0.1 sec. max. .   150 max. amp 

• See next page. 

(COntinued on next page) 
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GRID-No.2 CURRENT: 
Peak   1 max. amp 
Average»   0.25 max. amp 

GRID-No.1 CURRENT: 
Peak   1 max. MD 
Average» . . . . . . .   0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE»   40 to 80 °C 

• Averaged over any interval or 15 sec. max. 
A Recommended condensed-itercury temperature is between 45° end 50°C. 

SKIRTED 
MEDIUM CAP 
NY 39002 — 

ANODE - 
TERMINAL 

2 5/ 16 
MAX. 1 

Its BULB 7 4" 

LARGE-SHELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 

BOTTOM VIEW OF BASE  

92ES-6735I 

SEPT. 30, 1948 TUX DEPARTMENT 
COMOIATION Of NaeRICA, ,KW xsmv 

0E-673581 

( 



6 72 -A 
THYRATRON 

MERCURY—VAPOR TETRODE 

Supersedes Ty*. 872 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5   ac or dc volts 
Current  5   amp 

Cathode: 
Min. Heating Time, prior to tube conduction. . 5 minutes 

Direct Interelectrode Capacitances: 
Grid No.1 to Anode   0.04 µµf 
Grid No.2 to Anode   3 muf 

Ionization Time (Approx  )   10 µsec 
Deionization Time (Approx  )   1000 µsec 
Maximum Critical Grid Current  2 µamp 
Anode Voltage Drop (Approx.)   12 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-7/8" t 1/4" 
Seated Length  7-1/8" t 1/4" 
Maximum Diameter   2-5/16" 
Bulb   T-18 
Cap  Skirted Medium 
Base   Large-Shell Sdper-Jumbo 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CE 

Pin 1-Grid No.1 
Pin 2-Heater, 

Cathode 

Pin 3-Heater 
Pin 4-Grid No.2 
Coo - Anode 

GRID-CONTROLLED RECTIFIER SERVICE  

log: frequencies u* to 150 cycles 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  2500 max. volts 
Inverse. . . . . . . . .   2500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -300 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -1000 max. volts 

CATHODE CURRENT: 
Peak   40 max. amp 
Average 3.2 max. amp 
Surge, for duration of 0.1 sec. max. . . 150 max. amp 

a See next page. 

(continued or next page) 

JUNE 1, 1948 TUBE DEPARTMENT TENTATIVE DATA 
ncc COUORATION œ AMEIICA. NAHISON. new Nun 



6 72 -A 
THYRATRON 

GRID-No.2 CURRENT: 
Peak   1 max. amp 
Average 0.25 max. amo 

GRID-No.I CURRENT: 
Peak   1 max. we 
Average'   0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGEA   40 to 80 °C 

▪ averaged over any interval of 15 sec. no. 

• Recommended condensed-mercury temperature I s between 45° and 50°C. 

2 5/16« 

MEDIUM CAP 
NR 39002 — 

SKIRTED r— MAX. 

ANODE --
TERMINAL 

118 BULB 

LARGE-SHELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 

7 i; 

4; 

BOTTOM VIEW OF BASE  

92CS-6736R1 

SEPT. 30, 1948 TUE DEPARTMENT 
11•0•0 COIPOUT ON OF ArellICA, ./RFSCI. NEW /MCI 

CE-6735R1 



6 72 -A 

THYRATRON 

SEPT. - 30, 1948 rim 'CEP AR MEHT CF-6734T1-6929T 
1•010 CO.RIORATION OF AMERICA, HARRISON, NM MISVI 
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672 -A 

THYRATRON 

SEPT. 30, 1948 WE DEPARTMENT CE-673411-69291 
.(163 C000.ATION Of »AMC», MARMON. MW AM 
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676 

THYRATRON 
MERCURY-VAPOR TRIODE 

Electrical: DATA 

Heater, for Unipotential Cathode: 
Voltage*  5   volts 
Current   10   amp 

Direct Interelectrode Capacitance: 
Grid to Anode (Approx.) 5 

Peak Voltage Drop . . . . 12   volts 
Control Characteristic. Negative 
Ionization Time (Aprrox.) 10   µseconda 
Deionization Time (Approx.) 1000   µseconds 

Mechanical: 

Mounting Position   Vertical, Base Down 
Overall Length  11-1/4" 1/2* 
Maximum Diameter  3:173/16" 
Bulb  ST-30 
Cap  No.3985 
Base  Large Shell Super-Junto 4-Pin 

Maximum Eating., Absolute Values: 

For frequencies up to 150 cycleil 
Welder-

Continuois Control 
Service Service 

PEAK FORWARD ANODE VOLTAGE 2500 max. 750 max. volts 
PEAK INVERSE ANODE VOLTAGE 2500 max. 750 max. volts 
PEAK GRID VOLTAGE: 

Before Conduction . . . . -500 max. -500 max. volts 
PEAK ANODE CURRENT  40 max. 77 max. amp 
AVERAGE ANODE CURRENT . .   6.4 max. 2.5 max. amp 
SURGE ANODE CURRENT for 

0.1 sec. max. 200 max. 200 max. ems 
GRID CURRENTe Before con-

duction (Grid Negative) 5 max. 5 max. wimp 
PEAK GRID CURRENT   1 max. 1 max. amp 
AVERAGE GRID CURRENT. . .   0.25 max. 0.25 max. amp 
TIME OF AVERAGING CURRENTS  15 max. 5 max. sec 
COND.-MERCURY TEMP. RANGEA 40 - 80 40 - 90 °C 

* Heater voltage must be applied fer at least 5 minutembe-
fore anode voltage is applied. 

• Recomended condeneed-mercury temperature range, 45 - 550C. 

WAY 1, 1946 ONWOOM TENTATIVE DATA 
ono COMOUTIOM Of »MIKA. KAMM. NEW 101111 



676 
THYRATRON 

ANODE 
TERMINAL 

LARGE SHELL 
SUPER - JUMBO 
4 -PIN BASE 

NO CONNECTION 

OPERATIONAL REGION 
CF CRITICAL GRID VOLTAGE 

2500 
TYPE 676 
E;= 5.0 VOLTS 

c-R1 TIC AI 

NON-
CONDUCTING 

-20 0 +5 

DC GRID VOLTS 
92CS-I5732 



677 

THYRATRON 
MERCuRY-VAPOR TRIODE 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage*  5   volts 
Current   10   amp 

Direct Interelectrode Capacitance: 
Grid to Anode (Approx.) . 5   IMAf 

Peak Voltage Drop   12   volts 
Control Characteristics Negative 
Ionization Time (Approx.) . 10   µseconds 
Deionization Time (Approx.) 1000   µseconde 

DATA 

Mechanical: 

Mounting Position   Vertical, Base Down 

Overall Length  11,1/4" it 1/2" 
Maximum Diameter  3-13/16" 
Bulb  ST-30 
Cap  N0.3985 
Base Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Value::: 

For frequencies upto150 cycles 

PEAK FORWARD ANODE VOLTAGE  10000 max. volts 
PEAK INVERSE ANODE VOLTAGE  10000 max. volts 
PEAK GRID VOLTAGE: 

Before Conduction   -500 max- volts 
Anode Negative  10 max. volts 

PEAK ANODE CURRENT  15 max. amp 
AVERA1:E ANODE CURRENT**   a max. amp 
SURGE ANODE CURRENT for 0.1 sec., max.   16 max. amp 
GRID CURRENT: Before Conduction (Grid Neg.) 5 max. gamp 
PEAK GRID CURRENT   1 max. • amp 
AVERAGE GRID CURRENT** ..... - . .   0.25 max. amp 
COND.-MERCURY TEUPERATURE RANGES . • .   30 - 50 oc 

* Heater voltage must be applied for at least 5 minutes be-
fore anode voltage is applied. 

** Averaged over any 15-second interval. 

• Recommended condensed-mercury temp. range, 35 - 45°0. 

MAY 1, 1946 nms neesa,m TENTATIVE DATA 
IMO CORPOIATION OF AMIllefJ, KURISON. FEW inn 



677 

THYRATRON 

ANODE - 0-

TERMINAL 

LARGE SHELL 
SUPER-JUMBO 
4-PIN BASE 

NO CONNECT ION 

CAP Na 
3985 

GAO 

rif 

CATHODE 
HEATER HEATER 92cs-gra 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

TYPE 677 
Ef = 5.0 VOLTS 

CONDUCTING 

NON - CONDUCTING 

10006 

8000 

6000 u) 

le 

4000 g 
e 

2000 

-60 -30 0 NS 
DC GRID VOLTS 92C5-6730 

1.14Y 1, 1946 MK DIVISION 
ItACNO COW/RATION Of MIRKA. IIAIRIION. NEW /WY 

CE-6731-67j0 



710/6011 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 
Filament, Coated: 
Voltage (AC or DC) between pins 
1 and 4  2.5 volts 

Current at 2.5 volts   9 ± 2 amp 
Minimum heating time prior to 

tube conduction  20 Set 
Direct Interelectrode Capacitances (Approx):' 
Grid to anode  2 ket 
Grid to cathode  12 mgf 

Ionization Time (Approx  )   10 µsec 
Deionization Time (Approx  )   1000 »sec 
Peak Tube Voltage Drop at anode 
amperes - 8  10 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   6-1/4" 
Maximum Diameter   1-5/8" 
Weight (Approx.)   4 oz 
Bulb   T13 
Cap  Medium (JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base   Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW  4CF 

Pin 1-Filament 
Pin 2-Filament 

Tap, Cir-
cuit Returns 

Pin 3r Grid 
Pin 4-Filament 
Cap-Anode 

Thermal: 

Type of Cooling  Convection 
TemperatureRiseofCondensedMercurytoEgui-
1 ibriumAbove Amb lent Temperature (Approx.): 
No load  25 °C 
Full load  30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE 

Minimum and Minimum Ratings, Absolute-Maximum Values: 

For anode-supply frequency of 6o cPs 
PEAK ANODE VOLTAGE: 

Forward  1500 max. volts 
Inverse  1500 max. volts 

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

DATA 
5-62 



During tube conduction  10 max. volts ---_ 
CATHODE CURRENT: ( 

Peak  30 max. amp 
Averageb  2.5 max. amp 
Fault . . . . . . . . ....... .   250 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating) 0  -40 to +80 °C 

a Without external shield. 
b Averaged over any Interval of 5 seconds maximum. 

C For longest life, the operating condensed-mercury temperatura range after 
warm-up shoulg be Kept between +400 and+800 C which corresponds approxi-
mately to +10. to +50. C ambient. 

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



714/7021 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 
Electrical:' 
Filament, Coated: 
Voltage (AC or DC) 2  5 volts 
Current at 2.5 volts 5  0 i 0.5 amp 
Minimum heating tire prior to 

tube conduction   5 sec 
Direct InterelectrodeCapacitance(Approx.):b 
Grid to anode   2 PPf 

Ionization Time (Approx.)   10 µsec 
Deionization Time (Approx.)   1000 µsec 
Maximum Critical Grid Current   5 Pe 
Peak Tube Voltage Drop at anode 
amperes = 3   15 volts 

Mechanical: I 

Operating Position  Vertical, base down 
Maximum Overall Length  6-1/8" 
Maximum Diameter  2-1/16" 
Weight (Approx  1  3 oz 
Bulb ST16 
Cap    Medium (JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 3G 

Pin 1-Filament 
Pin 2-No Internal 

Connect ion 

Pin 3-Grid 
Pin 4-Filament 
Cap-Anode 

Thermal: 

Type of Cool ing  Convection 
Temperature Ri se of Condensed Mercury to Equ 
I br um Above Ambient Temperature (Approx.) . 15 °C 

GRID-CONTROLLED-RECTIFIER SERVICE° 

Maximum and Minimum Ratings, Absolute-Nasimum Values: 

For anode-suP6ly frequency of 6o cgs 

PEAK ANODE VOLTAGE: 
Forward   1250 max. volts 
Inverse . . . . . .   1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  500 max. volts 
During tube conduction  10 max. volts 

(ap RADIO CORPORATION OF AMERICA 
Decirse Tube Division Harrison, N. J. 

DATA 
5-62 



AVeTage--. ...... . . . . . . . . .   

Fault   50 max. 
CONDENSED-MERCURY TEMPERATURE 

RANGE (Operating)d  -40 to +$0 

With circuit returns to filament  Mir   tap 

b Without external shield. 

C Averaged over any interval of 5 seconds maximum. 

d For longest life, the operating condensed7,Srua,:mggl.::;: flà: 
warm-up should be kept obetween +ado and +80 approxi-
mately to +100 to +50 C ambient. 

OC 

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



716/6855 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical:' 

Filament, Coated: 
Voltage (AC or DC) 
Current at 2.5 volts 
Minimum heating time prior to 

tube conduction   15 sec 

2  5 volts 
6  3 t 0.8 amp 

Direct Interelectrode Capacitance (Approx.):b 
Grid to anode   3 me 

Ionization Time (Approx.)   10 psec 
Deionization Time (Approx.)   1000 psec 
Maximum Critical Grid Current   10 Pa 
Peak Tube Voltage Drop at anode 
amperes - 5   8 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  4-3/8" 
Diameter 1  438" to 1.562" 
Weight (Approx  )  3 oz 
Bulb  T12 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 40 

Pin 1-Filament 
Pin 2-Anode 

Pin 3-Grid 
Pin 4 -Filament 

Thermal: 

Type of Cooling  Convection 
Temperature Rise ofCondensedNercury toEqui-
I i briumAbove Ambient Temperature (Approx.) . 30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Naximum Values: 

For anode-supply frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  1250 max. volts 
Inverse  1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   500 max. volts 
During tube conduction   10 max. volts 

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

DATA 
5-62 



AV0Tage ...... . . . . , . . . .. .  .1 lliCTA • elltir - 

Fault . . . . . . . . ..  80 max. amp 
CONDENSED-MERCURY TEMPERATURE 

RANGE (Operating)d  -40 to +80 °C 

a with circuit returns to filament-transformer center-tap. 

b Without external shield. 

C Averaged over any interval of 5 seconds maximum. 

d For longest life, the operating condensed-mercury temperature range   
warm-up should be kept between +400and +800 C which corresponds approxi-
mately to +100 to +SO. C ambient. 

RADIO CORPORATION OF AMERICA 4-ele  
Electron Tube Division Harrison, N. J. MIOYI 



760/6858 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical:' 

Filament, Coated: 
Voltage (AC or DC) 2  5 volts 
Current at 2.5 volts  21 ± 2 amp 
Minimum heating time prior to 

tube conduction   60 sec 
Direct lnterelectrode Capacitance (Approx.):b 
Grid to anode   4 Pod 

Ionization Time (Approx.)   10 psec 
Deionization Time (Approx.)   1000 psec 
Maximum Critical Grid Current   10 pa 

- , Peak Tube Voltage Drop at anode 
( amperes = 20  12 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-9/16" 
Weight (Approx  )  9 oz 
Cap  Medium (JEDEC No.C1-5) 
Socket  Super-Jumbo 4-Contact 
Base  Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet (JEDEC No.A4-18) 
Basing Designation for BOTTOM VIEW  4BZ 

Pin 1-Grid 
Pin 2 - Fi lament 
Pin 3 - Fi lament 

Pin 4-No Internal 
Connection 

Cap-Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to 

Equilibrium Above Ambient 
Temperature (Approx.)   30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For anode-supply frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   500 max. volts 
During tube conduction   10 max. volts 

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

DATA 
5-62 



Average  6.4 max. amp 
Fault   770 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE 
(Operat ng) d  -40 to +80 °C 

4 With circuit returns to filament—transformer center—tap. 

b Without external shield. 

C Averaged over any interval of 15 seconds maximum. 

d For longest life, theoperetingcondensed—mercury temperature range after 
warm—up should be kept between +40 0 and+00 0 C which corresponds approxi— 
mately to +100 to +500 C ambient. 

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



884,885 
THYRATRONS 

TRIODE TYPE 
For new equipment design, RCA-88e is recommended. 

GENERAL DATA 
Electrical: Type 884 1 Type 885  

Heater  Coated Un i potent i al Cathode 
Vol tage 6  3 t lo% 2.5t ire a-c or d-c vol ts 
Current   0.6 1.5   amp. 

Direct Interelectrode 
Capacitances: 

Grid to Anode . . . 6 6 pif 
Grid to Cathode . . 2 2   PO 
Anode to Cathode. . 0.6 0.6   MO 

Tube Voltage Drop . . 16 16 . .approx.volts  

Physical: 

Mounting Position . . Any 
Maximum Overall Length 4-1/8 
Maximum Seated Length 3-9/16 
Maximum Diameter. . . 1-9/16 
Bulb  ST-12 
Base  'Small Shell 

'Octal 6-Pin 
Basing Designation G-602 

Pin 1 - No Connection 
Pin 2 - Heater 
Pin 3 -Anode 
Pin 5-Grid 
Pi n 7 - Heater 
Pin 8-Cathode 

Any 
4-3/16  inches 
3-9/16  inches 
1-9/16   inches 
ST-12 

'Small 
I5-Pin 

5A2 

BOTTOM VIEWS 

Pin 1 - Heater 
Pin 2-Anode 
Pin 3-Grid 
Pin 4-Cathode 
Pin 5-Heater 

RELAXATION OSCILLATOR --Sweep-Circuit Service&  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  300 max. volts 
PEAK CATHODE CURRENT 4  300 max. Ma. 

PEAK GRID CURRENT°   1 max. ma. 
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 
D-C HEATER-CATHODE POTENTIAL  -100 to +25 volts 
AMBIENT TEMPERATURE RANGE   -75 to +90 oc 

fleior pest life results, it is desirable to delay tube conduction for 
about 10 seconds after applying heater voltage en order to allow the 
cathode to reach normal operating temperature. 

• In sweep circuits designed so that the peak cathode current of 500 
milliamperes will not be exceeded during condenser discharge, the re-
sultant average cathode current is so small in comparison with the 
average-current capability of the cathode that a maximum rating for 
average cathode current is omitted because it has no practical signi-
ficance. 

The resistance of the grid resistor should be not less than 1000 ohms 
per maximum instantaneous volt applied to the grid. Resistance values 
en excess of 500000 ohms may cause circuit instability. 

......inecates • chants. 

DEC. 15, 1944 RCA VICTOR DIVISION 
IMO CORPORATION Or »MICA. NARMION. NRW all/V 

DATA,. 

Wk. 

AO-
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884,885 

THYRATRONS 

(continued fro, preceding page) 

RELAY d. GRID-CONTROLLED RECTIFIER SERVICE ° 
At Frequencies Below 75 Cycles per Second  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  350 max. volts 
PEAK CATHODE CURRENT  300 max. ma. 
AVERAGE CATHODE CURRENT ig   75 pas. M8. 

PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 
OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 

D-C HEATER-CATHODE POTENTIAL  -100 to +25 volts 
AMBIENT TEMPERATURE RANGE   -75 to +90 °C 

° The neater voltage should be applied for 10 seconds before tube con— 
duction occurs. 

IS For an averaging period of 30 seconds. 

ve— Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
IMO COOMATION OF Mille" NAIINION, NOV MEN 

DATA 1 



884 
LINEAR SWEEP—CIRCUIT 

OSCILLATOR AND AMPLIFIER 

S, 
R4 

RCA-884 

P3 

o 
SYNCH PO-
NI ZING 
VOLTAGE 
INPUT 

EXTERNAL 
HORIZONTAL 
DEFLECTING 
VOLTAGE 

8- +450 V. 

+5.0V, 

Rii 

C = 0.25 t.se OR GREATER 
C2 =0. 25g.,F, 500V. 
C3=0.11..F, 500V. 
Cg= 0.04gxf500 V. 
C5=00i5L.F,500V 
C8 =0.005 Lsr, 500V. 
C7 = 0.002 Lsr, 500V. 
C8 = 0.0008 500 V. 
Cg = 0.5 oo 250V. 

CIO = 0 5 I-sr, 500V 
Cii=25LIF.15V. 
Ci2=8pF, 200V. 
Ri = 5000 OHM(MAX )POTENTK)METER 
R2= NOT GREATER THAN 50000 OHMS 
R3=2000-3000 OHMS,O. 5 WAT T 

RCA-
6J7 

Ro 

RI5 

TO 
HORIZONTAL 
DEFLECTING 
PLATES 

Rg = 350 -500 OHMS,0.5 WATT 
R5= 0.3 -0.5 MEGOHM , 0.5 WATT 
R8=1MEGOHM POTENT X3METER 
R7= I MEGOHM ,0.5WAy 
R8 = 0.5MEGOHM POTENTIOMETER 
Rg = 850 OHMS, 0.5 WATT 
Rio= 0.1 MEGOHM, O. 5 WATT 
Rii= I500 OHMS, 0.5 WATT 
R,2= 25000 OHMS, 1.0 WATT 
Ri3= 60000 OHMS, 1.0 WATT 
R14r60000 OHMS, 1.0 WATT 
R15= 2.0MEGOHMS, 1.0WATT 
S1= 7-CONTACT S.P. SWITCH 
32= S.P.D.T. SWITCH 

92CM-4875R I 

APPROX IHATE FREQUENCY RANGE (CYCLES/SEC.) 

SWITCH (s i) CT 

IS 

Cr C5 
R, AT MAX. 20 

60 

110 

340 

670 

2200 

1500 

4900 

3600 

130 880 11000 

The 1 icense extended to the purchaser of tubes appears in the License 
Hot ice accompanying them. I nformat ion contained herein is furnished 
without assunii ng any otil inat ions. 041 1,1tP, ',Any, 

DEC. 15. 1944 RCA VICTOR DIVISION 
Maso COMNATION OP AWIIICA 1.11115014, MEW RIMY 

DATA 2 
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AVERAGE CONTROL CHARACTERISTIC 
mom 

„ —20 ;19  
GR ID VOLTS .J.1 Ins taeit.*  



0.1 ,1 
N4.k 
991 

VOLTAGE REGULATOR 

Type Glow Discharge 
Maximum Overall Length 1-9/16' 
Maximum Diameter 5/8' 
Bulb T-4-1/2 
Base Bayonet Candelabra, Double Contact 
Operating Conditions: 
Starting-Supply Voltage (D.C.) 
Peak Current' 
Continuous Current (D.C.) ." 

Operating Voltage' 

87 min. volts 
3 max. ma. 
2 max. ma. 

f67 max. volts 
148 min. volts 

• If the 991 is used with a pulsating or alternating supply voltage. 
e, the peak current should be limited to ) ma. 

Sufficient resistance must always be used in series with this tube 
to limit its d-c current to 2 ma. 
For d-c operating current between 0.4 and 2 mm. 

MAO. DIA. 

k2 auto 

BAYONET CANDELABRA. 
DOUBLE CONTACT BASE 

BOTTON view OF GAsi  

O2C -41104 

TORE MOUNTING POSITION 

VERTICAL OR NORIZOOTAL 

REGULATION 
so 

Is 

5 

CHARACTER 1ST IC 

I I I 
STARTING 

"I VOLTAGE 

TYPE 991 

o 

45 

‘CPERATION 
 IN THIS REGION 
NOT RECOMMENDED 

j.  
0 0.5 1 0 I 5 2.0 
OPERATING MILLIAMPERES D.C. 

92C- 4615 

DEC. I. 1999 
RCA RACMOTRON DIVISION 
KA MAMA/. WONG CrarIANY 

DATA 
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1946 
VACUUM-GAUGE TUBE 

THERMOCOUPLE TYPE 

General: 

Heater, for Thermocouple: 
Voltage (Approx  )  1 
Current 0  070 

ac or dc volts 
  amp 

ResistanceofThermocouple 5 approx.   ohms 
Maximum Overall Length (with tubuiation)   6-1/4" 
Maximum Diameter   1-11/16" 
Bulb   T-12 
Tubulation 3/8" Diameter Hard Glass, 

Corning Code 772 Nonex 
Mounting Position  Any 
Terminal Arrangement   See Outline Drawing 
Terminal Connections: 

H -Heater 

Calibration: 

See next page. 

HARD GLASS 
CORNING CODE 
772 NONEX 

I II44; MAX. 

TI2 BULB 

4 TERMINAL 
LEADS 

.050» DIA. 

THERMOCOUPLE 

TC -Thermocouple 

e 41.» 
MAX. 

Nt. 
APPROX. 

31e 

APPROX. 

HE 

*MEASURED FROM BULB END TO BULB-TOP 
LINE AS DETERMINED BY RING GAUGE Of 

I.D. 

"BROWN HEATER LEAD SHOULD EE CONNECTED 
TO POSITIVE TERMINAL Of DC HEATER SUPPLY. 92C3-8815 

JUNE 20, 1947 TM DEPARTMENT TENTATIVE DATA 
tfilf0 COffOtAtION Of NMERICA, HAMM, NM mare 
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1947 
VACUUM-GAUGE TUBE 

PIRANI TYPE 

DATA 
General: 

Filament, Platinum Iridium: 
Voltage (Approx  )  1.0   dc volts 
Current (Varies with 

Gas Pressure). . . 70- 100   ma. 
Resistance between base 

pins No.1 & No.2 un-
der vacuum better than 
3 x 10-5 mm of mercury 135.8 ohms 

Maximum Overall Length (including tubuletionj. ; 7-9/16" 
Maximum Diameter   1-3/16" 
Bulb   T-9 
Tubulation 7/32" Diameter Soft Glass, 

Corning Code 001 Lead 
Mounting Position  Any 
Base   Small-Shell Small 4-Pin 

BOTTOM VIEW 

Pin 1-Filament 
Pin 2 - Fi ament 
Pin 3 - No Connection 
Pin 4 - Internal 

Connect ion - 
Do Not Use 

P -Series Filament-
Calibrating 
Resistor in 
base of tube 

Maximum Ratings, Absolute Vainest 

FILAMENT VOLTAGE   16 mom. volts 

Calibration for 1947 in Accompanying Circuit: 

See curve on following sheet. 

PIRAIII SAM 811011E CIRCUIT 

RI: 50 Ohms 53 *METER: 15 Ohms 56: 120.7 Oh« 
52: 25 Ohms R4 55; 10 Ohms each R7: 115.8 Ohms 

STEP 1: With switch S in position 2, adjust R2 so that 
meter reads 2.5 milliamperes. 

STEP 2: With switch S in position 1, and with dry air 
at atmospheric pressure in the 1947, adjust RI 
so that meter reads 5.0 milliamperes. 

STEP 3: With no further adjustments and with switch S 
in position 1, proceed to use gauge. 

JUNE 20, 1947 MOE DEPARTMENT TENTATIVE DATA 
MOO CORPCMATION a. ANIMA. NAMI11014 NW Man 



1947 
VACUUM-GAUGE TUBE 

SOFT GLASS 
CORNING CODE, 

001 LEAD 

SMALL- SHELL 
SMALL 4-PIN 

BASE 

*MEASURED FROM END OF BASE PINS 
TO BULB-TOP LINE AS DETERMINED 
BY RING GAUGE OF 1/2' I.D. 

92CS-61116 

JUNE 20, 1947 TIME DEPARTMENT CE-6816 
I!OCO.POIIATION OF AMERICA, HARRISON, NEW RIMY 



1947 

CALIBRATION CURVE 
FOR USE WITH CIRCUIT ON DATA PAGE 

I I 

GAS = DRY AIR 

TO CONVERT P1114 TO MICRONS, 

MULTIPLY VALUES BY 1000. 
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METER DEFLECTION — MILLIAM PERES 

MARCH 10,1947 TUBE DEPARTMENT 
mcgo CC/MX.0N Or ...CA, MANNSON. NIEW 11,114, 
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1949 
VACUUM-GAUGE TUBE 
HARD—GLASS BULB, IONIZATION TYPE 

DATA 

General: 

Filament, Tungsten: * 
Voltage (Approx.) . . . . 5   
Current (Approx.)  3 5  

Maximum Tube Length (Including tubulation) 
Maximum Tube Radius   
Maximum Bulb Length   
Maximum Bulb Diameter 
Bulb   
Tubulation   

Operating Position 

ac or at volts 

Terminal Arrangement   
Terminal Lead Connections: 

Lead 1-Common 
Lead to 
Filaments 

Lead 2-Filament 
Lead 3-Filament 

(Spare) 
32 

amp 
11-1/2" 
2-3/16" 
5-1/8" 
2-1/16" 

T-16 
1/2" Diameter Hard Glass, 

Corning Code 772 Nonex 
Vertical with tubulation up or 

down;.Horizontal, with stem 
press in vertical plane 

See Outline Drawing 

Lead 4 -Grid 

TUBUI_ATION 

Top Lead-Plate 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   6.5 max. volts 
DC PLATE VOLTAGE DURING OPERATION .   -100 max. volts 
DC GRID VOLTAGE DURING OPERATION .   +200 max. volts 
VOLTAGE ON GRID & PLATE TIED TOGETHER 

DURING DEGASSING (DC OR PEAK AC) 650 max. volts 
GRID & PLATE DISSIPATION (TOTAL) 

DURING DEGASSING . . 150 max. watts 
AMBIENT TEMPERATURE DURING OPERATION. 100 max. °C 
GAS PRESSURE 0  001 max. mm of Hg 

Typical Degassing Conditions: 

Grid Connected to Plate 

Filament Voltage (AC or DC) . .   6 6 
Grid & Plate Voltage   350 rms 500 dc 
Grid & Plate 

Current (Average)   100 150 

Typical Operation: 

DC Plate Voltage . . . . -22.5 -22.5 -22.5 volts 

• The 1949 contains two filaments, one of which Is a spare. Values shown 
are for either filament operated alone. The filament voltage should be 
kept as low as possible during degassing because use of a low filament 
voltage materially increases filament life. 

volts 
volts 

ma 

.1-Indicates a change 

MARCH 1, 1954 TUBE DEPARTMENT 
W010 CORPORATION Of MiERICA. NARRISON, NEW JEWRY 

DATA 



1949 
VACUUM-GAUGE TUBE 

DC Grid Voltage   +80 +110 +160 volts 
Grid Current   10 10 10 ma 
Sensitivity   80 110 140 µa/micron& 

Calibration: 

See curve on following sheet. 

1 micron= Oa« am of mercury. 

PLATE 

APPROX. APPROX. 

o 
MAX. 

GRID 
4 /2» 

APPROX. 
FILAMENT (SPARE) 

.050»DIA. 

VDIA. 
APPROX. 

HARD GLASS CORNING CODE 772 NONEX 
716 BULB 

MAX. 

4 TERMINAL LEADS .050" DIA. 
COMMON LEAD TO FILAMENTS 

FILAMENT 
92C3 -Sell 

MARCH 1, 1954 TUBE DEPARTMENT 
IMO 00111.01101014 OF AMERICA. mAntiSON. PW JIM 

DATA 



CALIBRATION CURVES 
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2050 
THYRATRON 

GAS TETRODE 

GENERAL DATA  

) 

Electrical: 

Heater, for Unipctential Cathode: Mtn. Av. /lax.  
Voltage (AC or DC)   5.7 6.3 6.9 volts 
Current, with heater volts = 6.3 0.54 0.60 0.66 amp 

Cathode: 
Heating Time, prior to 

tube conduction ID - sec 
Direct lnterelectrode Capacitance* (Ambrox.IC 

Grid No.1 to Anode 0  26 -µelf 
Input  4.2 µµf 
Output   3.6 µµf 

Ionization Time (Approx.): 
For conditions: dc anode volts= 100; grid-No. 

souare-pulse volts= 50; and peak anode amp  

during conduction = LO   0.5 µsec 
Deionization Time (Approx.): 

For conditions: dc anode volts = 125; grld-NO. 1 

volts = -250; grid-No. 1 resistor (ohms) = 

1000; dc anode amp. = O. i   50 µsec 
For conditions: dc anode volts= 125; grid-No.1 

volts = - 10; grid-No. I resistor (ohms) = 1000; 
dc anode amp. = O. I 100 µsec 

Maximum Critical Grid Current, with ac anode-

supply volts Inns) =460, and averaga anode 

amp. = 0.1  0.5 µamp 
Tube Voltage Drop (Approx.)   8 volts 
Grid-No.1 Control Ratio (Approx.) with grid-No. 

resistor lmegohms1 =0; grid-No.2 volts = 0 250 
Grid-No.2 Control Ratio (Approx.) with grid-No. i 

resistor (megohmsl = 0; grid-No.2 resistor 
!mcgr.hms; = 0, gro-No. I volts = 0 800 

Without external shield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-9/16" 
Maximum Diameter   1-9/16" 

ST-12 Bulb   
Base   Small-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   6BS 

Pin 1-No Connection 
Pin 2-heater 
Pin 3—Anode 
Pin 4-No Connection 

4- Indicates a change. 

Pin 5-Grid No.1 
Pin E - Grid No.2 
Pin 7-Heater 
Pin 8-Cathode 

JUNE 15, 1948 TUBE DEPARTMENT DATA 
1A010 COUOUT I ON OF »AFRICA. mARRISOK NEW 111$1, 



2050 
THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  180 max. 850 max. volts 
Inverse  360 max. 1300 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode 

conduction  -100 max. -100 max. volts 
Average, during anode 

conduction°   -10 max. -10 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Peak, before anode 
conduction  -250 max. -250 max. volts 

Average, during anode 
conduction°   -10 max. -10 max. volts 

CATHODE CURRENT: 
Peak   1.0 num 1.0 max. amp 
Average   0.2 max. 0.1 max. amp 
Surge, for duration 

of 0.1 sec. max. 10 max. 10 max. amp 
GRID-No.2 CURRENT: 

Average' .0  01 max. +0.01 max. amp 
GRID-No.1 CURRENT: 

Average° . . . . . . . - . +0.01 max. +0.01 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . 100 max. 100 max. volts 
- Heater positive with 

respect to cathode. . 25 max. 25 max. volts 
AMBIENT TEMPERATURE RANGE. . -75 to +90 -75 to +90 °C 

Typical Operating Conditions for Relay Service: 

RAS Anode Voltage  117 . . 400 • . volts 
Grid-No.2 Voltage  0 . . 0 • • volts 
RAS Grid-No.1 Bias Voltage .   . . . . volts 
DC Grid-No.1 Bias Voltage. .   - . . -6 . . volts 
Peak Grid-No.1 Signal Voltage  5 . . 6 . . volts 
Grid-No.1-Circuit Resistance . 1.0 . . 1.0 • . megohm 
Anode-Circuit Resistancea. . . 1200 . . 2000 • . ohms 

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance: 
For average anode current below 0.1 MP. 10 max. megohms 
For average anode current above 0.1 amp. 2 max. megohms 

e Averaged over any interval of 30 sec. max. 

▪ Approximately 180° out of phase with the anode voltage. 

Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

-5-Indicates a change. 

JUNE 15. 1848 
TUBE DEPARTMENT 

HMO CORPORATION of »AFRICA. HARRISON. NEW liffin 

DATA 



2050 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2050 GRID-N22 VOLTS=0 
RANGES SHOwN ARE FOR ivvu vALULS 
OF GRID RESISTOR -0.1 MEG. AND 10 
MEG.-AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES & SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR A HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 

Range for Range for 
_ 10 Meqohms\.,  ,70 1 Meqohm _ 

..   . 

% { 

\ 
I 
1 

‘ I 
\ 
‘ 1 

N 
\ I 
\ I 
\ 
\ I 
\ 1 

I 
‘ ‘ 
\ 
N 
• 
• 

- 

500 o  7 

400.> 
cc 

/-

300 --I 0 

o 
200o 

-8 -6 -4 -2 0 
DC GRID-N21 SUPPLY VOLTS 
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AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 2650 
SHIEE f .6.3 vOLTS 

LD-GitiD vOLTS.0 
150 
1 

25 
.a— 

1 D-C  ANODE MA..1 25 

50 

100 

O 

1e 

1 

s. 
3 
4 
:s 

1 2 
2 

Cc 
0 

21 
O 

O 
3 %) 

- 4 - 2 0 
D-C CONTROL-GRID VOLTS 

92C 1.1- 627ST 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

I I Y 

TYPE 2050 
VOLTS 

SHIELD -GR D VOLTS.0 
=CONDUC T ION STARTS 

D-C ANODE VOLTS 2S  

200 
400 
-6O0-

0.016 fn 
6à 

s-
2 

o.00ai 

o 

0.016 à 

-16 - 2 -6 -4 0 
D-C CONTROL-GRID VOLTS 

92CM-65417 

o 

APR I L 1, 1944 eco, WM« DIVISION 
50 COPOIATION Of MOO& MAIIIION. NEW /Ufa 

9204-6275T 
92CM-65411 



Gas Thyratron 
TETRODE TYPE 

For Relay and Grid-Controlled-Rectifier Service 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at 6.3 volts 06 amp 

Cathode: 
Minimum heating time prior to 
tube conduction   10 sec 

Direct Interelectrode Capacitances (Approx ):" 
Grid No.1 to anode  0.15 
Grid No.1 to cathode and grid No  2 2  2 

Ionization Time (Approx.): 
For dc anode volts = 100, grid-No.1 
volts (square-wave pulse) = 50, peak 
anode amperes during conduction = 1 . . . 0.5 

Deionization Time (Approx.): 
With dc anode volts = 125, grid-No.1 

volts = -250, grid-No.1 resistor (ohms) 
. 1000, dc anode amperes - 0  1   50 

With dc anode volts = 125, grid-No.1 
volts = -10, grid-No.1 resistor (ohms) 
= 1000, dc anode amperes - 0  1   

Maximum Critical Grid-No.1 Current for 
dc anode supply volts (rms) = 460, 
average anode amperes = 0.1 0  5 

Anode Voltage Drop (Approx  )   8 
Grid-No.1 Control Ratio (Approx.) for grid-

No.1 resistor (ohms) = 0, grid No.2 
connected to cathode at socket  250 

Grid-No.2 Control Ratio (Approx.) for 
grid-No.1 resistor (ohms) = 0, grid-No.2 
resistor (ohms) = 0, grid No.1 connected 
to cathode at socket  800 

meif 
eheif 

100 0.4.934 

Pa 
volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimensional Outline   See General Section 
Bulb 19 
Base Intermediate-Shell Octal 6-Pin, Arrangement 3, 

with External Barriers (JUDE Group 1, B6-229) 

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

DATA I 
3-61 



Batieg Designation for BOTTOM VIEW  68S 

Pin 2-Heater 
Pin 3 - Anode 
Pin 5-Grid No.1 

Pin 6-Grid No.2 
Pin 7-Heater 
Pin 8-Cathode 

RELAY AND GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute-Naximum Values: 

For anode su/,ply frequency of to cps 

PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 
Inverse. . . . .   360 max. 1300 max. volts 

GRID-No.2 (SHIELD-GRID) 
VOLTAGE: 
Peak, before tube 
conduction   -100 max. -100 max. volts 

Averageb, during tube 
conduction   -10 max. -10 max. volts 

GRID-No.1 (CONTROL-GRID) 
VOLTAGE: 
Peak, before tube 
conduction   -250 max. -250 max. volts 

Averageb, during tube 
conduction   -10 max. -10 max. volts 

CATHODE CURRENT: 
Peak   1 max. 1 max. amp 
Averageb . . . . . . .   0.2 max. 0.1 max. amp 
Fault, for duration of 0.1 

second maximum   10 max. 10 max. amp 
GRID-No.2 CURRENT: 

Averageb +0  01 max. +0.01 max. amp 
GRID-Mo.1 CURRENT: 

Averageb . . . . . . . . . +0.01 max. +0.01 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . 100 max. 100 max. volts 
Heater positive with 

respect to cathode . . . 25 max. 25 max. volts 
AMBIENT-TEMPERATURE RANGE. . -75 to +90 -75 to +90 °C 

Typical Operation for Relay Service: 

RMS Anode Voltage  117 400 volts 
Grid No  2   Connected to cathode et socket 
RMS.Grid-No.1 Bias Voltage  5 volts 

! DC Grid-No.1 Bias Voltage.   - -6 volts 
Peak Grid-No.1 Signal 
Voltage  5 6 volts 

Grid-No.1-Circuit 
Resistance   1 1 

Anode-Circuit Resistanced.   1200 2000 
megohm 

ohms 

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



2050-A 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 

For average anode current below 
0.1 ampere  10 max. megohms 

For average anode current above 
0.1 ampere  2 max. megohms 

a Without external shield. 
b Averaged over any interval of SO seconds maximum. 
C Approximately 1800 out of phase with the anode voltage. 

d Sufficient resistance, including the tube load, must be used ender any 
conditions of operation to prevent exceeding the current rating.. 

OPERATING CONSIDERATIONS 

The heater is designed to operate on either ac or dc at 

6.3 volts. Regardless of the heater-voltage supply used, the 
heater voltage must never be allowed to deviate from its rated 
range. Heater operation outside of this voltage range will 

Impair tube performance and may causetube failure. Low heater 

voltage causes low cathode temperature with resultant cathode 
sputtering and consequent destruètion of the cathode; high 

heater voltage causes high cathode temperature with resultant 

heating of the grid and consequent grid emission which pro-

duces unpredictable shifts in the critical grid-No.1 voltage 

for conduction. 

The cathode should be allowed to reach normal operating 

temperature before anode current is drawn. The delay period 

should not be less than so seconds after application of heater 

voltage. Unless this recommendation la followed, the cathode 
will be damaged. 

The shield grid (grid No.2) Is normally connected to the 

cathode at socket. It may, however, be used as a control 
electrode because the control characteristic of grid No.I may 

be shifted by varying the potential of grid No.2. As grid No.2 

is made negative, the grid-No.I characteristic Is shifted In 

the positive direction. The use of grid No.2 as the control 
electrode (with grid No.I connected to cathode at socket/ has 
the advantage of increased sensitivity but consideration must 

be given to the higher preconduction current, higher capacitance 

to anode, and less stability of operation. 

A grid-No.1 resistor having a value as high as 10 megohms 
togive circuit sensitivity can be used with the 2050-A because 

its control-grid current is very low. However, when a high 
value of grid resistor is used, care should be taken to keep 

the tube base and socket clean and dry in order to make the 

effect of leakage currents between the control-grid base pin 
and anode base pin very small. 

Sufficient anode-circuit resistance, including the tube 
Load, must be used under any conditions of operation to ¡wavelet 

exceeding the current ratings of the tube. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 2 

3-61 



-10 —8 —6 —4 
DC GRID—No.I VOLTS 

-a o —14 —12 

During Tube Conduction 
Ef .6.3 VOLTS 

MID No.2 CONNECTED 
TO CATHODE AT SOCKET 

—4 —3 —2 
DC GRID—No.I VOLTS 

92CS-6541R2 

92CS— 6275R2 

RADIO CORPORATION OF AMERICA 
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2050-A 
OPERATIONAL RANGE 

OF CRITICAL GRID-No.1 VOLTAGE 
Er = 6.3 ± 10% VOLTS 
GRID No.2 CONNECTED TO CATHODE AT SOCKET. 
AMBIENT-TEMPERATURE RANGE ('C) = -75 TO +90 
RANGES SHOWN ARE FOR TWO VALUES OF GRID-No.I RESISTOR AND 

TAKE INTO ACCOUNT NIT AL DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES DURING TUBE LIFE. 
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2050-A 

AVERAGE CONTROL CHARACTERISTICS 

: .   -:1.—   
11111111111111111111111  

molo: U1111111 11111111111111111111MIMPUMMIMMIIIIIIIIIMI 
 1111:  1.  

11111  8:   IUM11111111111111111111111111111111111 

11111 —.us:sun—EL 
iiiilibmisumilimmusissumileunummisuswel 
11111 111111111111111111MilmIMMIIIPilliIIIIIPUIIIIIIIIIII 
   It 

E = 6.3 VOLTS 
GRID-N22 RESISTOR (OHMS) = 
GRID-N21 RESISTOR (OHMS) = 

  •••-:  
 ...... ...II i   •••   ...... 

ar 
 •••••••••••••:1   "(IA 

IIiliI 

 v.11111111111111111111111111111 
▪ 811..11:111M1111111susilll 
Hilda HUI" 1111 

 1.•  11  

  .......... :51111111 

 ▪ ; .  

I...—   

11 
"1 

1111111111g  
IC ' 1111111  

him 
41 

11111118 
iitllli 

 ss: Ric  
1 

.................... 

•••• 

gill    l .- i fi::::: 
rilifffig—MaNisliFalies:iiiii 
ti•Lannun"  lip MI"Cali innUn111:11 •  

..  
u lliiill s  

 :mu 1:::•-• 
s   ::!!!!::::::::: 

:s   :sus :  
11111111111111111111111111111111111111/.  

11 

ge ANODE VOI-TS 

es. 

cu 

O 

92CM -6274R2 

RADIO CORPORA1 ION OF AMERICA 4iVi 
Electron Tube Division Harrison, N. 1 le 



5550 

Ignitron 

SEALED, CLAMP-COOLED, MERCURY-POOL-CATHODE TYPE 

For Resistance-Welding Control 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire   200 volts 
Peak ignitor current required to fire   30 amp 
Starting time at required voltageorcurrent 100 µsec 

Tube Voltage Drop: 
At peak anode current of 1697 amperes   30 volts 
At peak anode current of 70.4 amperes   12 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length (Including 

flexible lead)  17-5/8" 
Maximum Diameter  2-1/2" 
Weight (Approx  )   1.5 lbs 
Terminal Diagram (See Dimensional Outline): 

P-Anode 1-Ignitor 
Terminal S Terminal 
(Flexible (Adjacent 
lead) to exhaust 

K-Cathode tube) 
Terminal 
(Lower por-
tion of 
shell) 

Cooling: 
Type  Air or water-cooled clamp 
Clamp height (Approx  )  1-7/8" 
Clamp location  See Dimensional Outline 

RESISTANCE-WELDING-CONTROL SERVICE' 

Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Max:mum Values: 

For frequencies from 25 to 6o cps 

Ratings I-Aand I-B Apply toOperation with 
a Clamp-Temperature Range of 10° to 75° C 

RATING I-A 

Column Column 
ib ab 

% SUPPLY VOLTAGE (RMS)  250 max. 250 max. volts 
DEMAND POWER (Duringeenduction)   50 max. 150 max. kva 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5550 

Column Column 
2b la 

DUTYcol   10 max. 1.8 max. % ( 
ANODE CURRENT (Per tube): 

Peak  282 max. 846 max. amp 
Demand (RMS, during 

conduction)*  200 max. 600 max. amp 
Average (Averaged over any 

interval of 27.8 seconds 
maximum)*   9 max. 4.86 max. amp ( 

Fault, for duration of 0.15 
second maximum  1680 max. 1680 max. amp 

RATING I-B 

CoLumn Column 
2 6 lb 

SUPPLY VOLTAGE (RMS)  600 max. 600 max. volts 7 - 
DEMAND POWER (During conduction)   50 max. 150 max. kva 
DUTYcol   24 max. 4.32 max. 
ANODE CURRENT (Per tube): 

Peak  118 max. 354 max. amp 
Demand (RMS, during 

conduction)*  83 max. 250 max. amp 
Average (Averaged over any 

interval of 11.6 seconds 
maximum) *   9 max. 4.86 max. amp 

Fault, for duration of 0.15 
second maximum  700 max. 700 max. amp 

Ratings II —A and II —B Apply to Operation with 

a Clamp—Temperature Range of 10° to 50° C 

RATING II-A 

Column Column 
2b 

SUPPLY VOLTAGE (RMS)  250 max. 250 max. volts 
DEMAND POWER (During conduction)   100 max. 300 max. kva 
DUTYcol 12  4 max. 2.24 max. 
ANODE CURRENT (Per tube): 

Peak  564 max. 1692 max. amp 
Demand (RMS, during 
conduction)'  400 max. 1200 max. amp 

Average (Averaged over any 
interval of 2.2 seconds 
maximum)* 22  4 max. 12.1 max. amp 

Fault, for duration of 0.15 
second maximum  3360 max. 3360 max. amp 

RATING II-B 

Column Column 
/b 2 b 

SUPPLY VOLTAGE (RMS)  600 max. 600 max. volts ( 
DEMAND POWER (During conduction)   100 max. 300 max. kva 
DUTYcol   30 max. 5.4 max. 

_ 

RADIO CORPORATION OF AMERICA 
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ANODE CURRENT (Per tube): 
Peak  236 max. 708 max. msp 
Demand (RMS, during 

conduct ion)'  167 max. 500 max. amp 
Average (Averaged over any 

interval of 9.2 seconds 
maximum)' 22  4 max. 12.1 max. amp 

Fault, for duration of 0.15 
second maximum  1400 max. 1400 max. amp 

RESISTANCE-WELDING CAPACITOR-DISCHARGE SERVICE 

Maxima Ratings, Absolute-Maximum Values: 

RATING I 

CLAMP TEMPERATURE   70 max. 40 max. °C 
NUMBER OF DISCHARGES 

PER SECOND  60 max. 60 max. 
PEAK ANODE VOLTAGE: 
Forward   3000 max. 
Inverse   3000 max. eg volts Volts 

ANODE CURRENT: 
Peak  500 max. 500 max. amp 
Average f  3 max. 15 max. amp 
Averaging time-intervals. .   3.3 max. 0.66 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

RATING II • 

CLAMP TEMPERATURE . . . . . . . . 60 max. 40 max. °C 
NUMBER OF DISCHARGES PER SECOND. . 60 max. 60 max. 
PEAK ANODE VOLTAGE: 
Forward   6000 max. 6000 max. volts 
Inverse   3000 max. 3000 max. volts 

ANODE CURRENT: 
Peak  500 max. 500 max. amp 
Averages 2  5 max. 8 max. amp 
Averaging time-intervals. . . . 4 max. 1.25 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

IGNITOR 

Maxima Ratings, Absolute-Maximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive  900 max. volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 
Average (Averaged over any 

interval of 5 seconds maximum)  1 max. amp 
RMS   10 max. amp 

..Indicates a change. 

C) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1. 
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RMS Voltage, current, and demand boa are on the basis of full-cycle 
conduction (no phase delay) regardless of Whether or not phase control 
is used. 

b Column 1 represents operation at maximum average anode current; Column 
2 represents operation at MaXiMUM demand power. 

C Defined as (cycles .on . )/(cycles *on cycles 'off .) during the 
specified averaging time. 

d For supply voltages between 250 volts and 600 volts, duty is propor-
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

e For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

With the use of log-log paper, straight-line interpolation between 
tabulated points may be used to obtain average-anode-currentand maximum-
averagIng-tIme ratings at clamp temperatures between the two tabulated 
values. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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13 » DIA. HOLE OR SLOT WIDTH 
32 AT MFR'S OPTION 

15 

91k 
MAX. 

Si 

SEE NOTE 

I "i" ji  

5MAX-1-VANN ii. • 4 ' 
IGNITOR TERMINAL 
.2503.010» DIA. 

l»MAX. 

ANODE TERMINAL 

I - MAX. DIA. 
2 

2 MAX. DIA. 
FLANGE AT MFR'S OPTION 

2.130 » 
¡MO » 
DIA. 

u flAAX. 

EXHAUST TUBE 

92CS-10843 

NOTE: CATHODE TERMINAL AND CLAMP-COOLED AREA. 
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5550 
RATING CHART 1 

Resistance-Welding-Control Service 
TWO TUBES CONNECTED IN INVERSE PARALLEL 
CLAMP TEMPERATURE (*C)=10 TO 50 

CURVE 

A 

RMS MAXIMUM 
ANODE AVERAGING 
SUPPLY TIME--
VOLTS SECONDS 

250 22 
500 II 
600 9.2 

4 

a 

1000 

O S 

4 

a. 
2 
.2 2 

2 

100 

A 
CONDUCTION TIME (SECONDS)=0.5 

• 

4 

2 

10 
4 6 5 2 4 6 

10 100 
DUTY—PER CENT 

92CM-10840R1 
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5550 
RATING CHART 2 

Resistance-Welding-Control Service 
TWO TUBES CONNECTED IN INVERSE PARALLEL. 
CLAMP TEMPERATURE (C)= 10 TO 50 
RMS ANODE SUPPLY VOLTS= 250 TO 600 
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55 51-A 
IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For reststance-welatne control 

GENERAL DATA 

Electrical: 

Cathode Excitation  
Cathode-Spot Starting   
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire . . . . 200 volts 
Peak ignitor current required to fire . . .   30 amp 
Starting time at required voltage 

or current  100 µsec 
Tube Voltage Drop: 

At peak anode current of 3400 amperes . . .   26 volts 
At peak anode current of 176 amperes  13 volts 

Mechanical: 

Operating Position  
Maximum Overall Length (Including 

flexible lead)  
Maximum Radius (Including water connections)  
Weight  
Terminal Connections (See Dimensional Outline): 

P-Anode 
Terminal 
(Flexible 
lead) 

K-Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) 

Cyclic 
By Ignitor 

Vertical, flexible lead up 

23-1/4" 
2-7/8" 

3.6 lbs 

I- Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

Cooling: 
Type  Water 
Minimum inlet water temperature   10 °C 
Maximum outlet water temperature  40 °C 
Minimum water flow  1 
Maximum water-temperature rise  4 G87 
Maximum pressure drop   2.5 psi 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANGER WELDER SERVICE 

Marxism Ratings, Absolute-Maximum Values: 

For zero Phase-control angle and 
frequencies from 5o to 6o cPs 

RATING I 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max. volts 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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ANODE CURRENT: 
Peak   700 max. amp 
Average (Averaged over any interval 

of 6 seconds maximum)   40 max. amp 
Fault, for duration of 0.15 sec-

ond maximum  8750 max. amp 

RATING II 

PEAK ANODE VOLTAGE: 
Forward  1200 max. 1200 max. volts 
Inverse  1200 max. 1200 max. volts 

ANODE CURRENT: 
Peak   135 max. 600 max. amp 
Average (Averaged over any 

interval of 10 sec-
onds maximum)   22.5 max. 5 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum)   22.5 max. 100 max. amp 

Fault, for duration of 0.15 
second maximum   7500 max. 7500 max. amp 

RATING III 

PEAK ANODE VOLTAGE: 
Forward  1500 max. 1500 max. volts 
Inverse  1500 max. 1500 max. volts 

ANODE CURRENT: 
Peak   108 max. 480 max. amp 
Average (Averaged over any 

interval of 10 sec-
onds maximum)  18 max. 4 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum)   18 max. 80 max. amp 

Fault, for duration of 0.15 
second maximum   6000 max. 6000 max. amp 

RESISTANCE-WELDING-CONTROL SERVICE' 

Two Tubes in Inverse—Parallel Circuit 

Maxima Ratings, Absolute—Maximum Values: 

For frequencies from 25 to 6o cps 

Ratings I-A and I-BApply to Operation Either I With-
out Water-Saving Thermostat, or (2) With Water-

Saving Thermostat Shunted by Auxiliary Contactor 

RATING I-A 

250 max. 250 max. volts SUPPLY VOLTAGE (RM5)   
DEMAND POWER (During con-

duction)   

e: see next page. 

200 max. 600 max. kva 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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IGNITRON 

DUTY't   15 max. 2.8 max. 
ANODE CURRENT (Per tube): 

Peak   1130 max. 3400 max. amp 
Demand (RMS, during con— 

duction) ,  800 max. 2400 max. amp 
Average (Averaged over any 

interval of 18 sec— 
onds maximum) , 56 max. 30.2 max. amp 

Fault, for duration of 0.15 
second maximum   6720 max. 6720 max. am) 

BATING I -B 

SUPPLY VOLTAGE (RMS)   600 max. see max. volts 
DEMAND POWER (During con— 

duction)   200 max. 600 max. kva 
37 max. 6.7 max. 

466 max. 1410 max. amp 

333 max. 1000 max. amp 

ouTY.t   
ANODE CURRENT (Per tube): 

Peak   
Demand (RMS, during con— 

duction) ,  
Average (Averaged over any 

interval of 7.5 sec— 
onds maximum) ,   

Fault, for duration of 0.15 
second maximum   

56 max. 30.2 max. amp 

2800 max. 2800 max. amp 

Ratings II—A and II-6 Apply to Operation with Water— 

Saving Thermostat Not Shunted by Auxiliary Contactor 

RATING 11-A 

SUPPLY VOLTAGE (RMS)   250 max. 250 max. volts 
DEMAND POWER (During con— 

duction)   200 max. 600 max. kva 
DUTY't   9.7 max. 1.9 max. 
ANODE CURRENT (Per tube): 

Peak   1130 max. 3400 max. amp 
Demand (RMS, during con— 

duction) ,  800 max. 2400 max. amp 
Average (Averaged over any 

interval of 25.6 sec— 
onds maximum)0   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   6720 max. 6720 max. amp 

RATING II-B 

SUPPLY VOLTAGE (RMS)   600 max. 600 max. volts 
DEMAND POWER (During con— 

duction)   200 max. 600 max. kva 
Du-rmt   25 max. 4.7 max. 

e.A ,t.#: See next page. 
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ANODE CURRENT (Per tube): 
Peak   466 max. 1410 max. amp 
Demand (RMS, during con-

duction)d  333 max. 1000 max. amp 
Average (Averaged over any 

interval of 10.7 sec-
onds maximum)ig   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   925 max. 2800 max. amp 

IGNITOR 

Maximum Ratings, Absolute-Maximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive   Equal to anode volts 
Negative   5 max. volts 

IGNITOR CURRENT: 
Peak   100 max. amp 
Average (Averaged over any interval 

of 5 seconds maximum)  1 max. amp 
RMS  10 max. amp 

e RMS voltage, current, and demand bye are on the basis of full-cycle 
conduction (no phase delay) regardless of whether or not phase control 
is used. 

L Defined as (cycles 'on')/(cycles 'on" y cycles 'off') during the 
4 specified averaging time. 

For supply voltages between 250 volts and 600 volts, duty is propor-
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 750 volts apply. 

# For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

OPERATING CONSIDERATIONS 

The 5551-Aisequibbed for mounting a thermostatic control 
with a mounting plate calibrated either for, controlling the 
flow of cooling water through the water jacket, or for pro-

tection of the ignitron against overheating. 

When the cooling water Is circulated successively through 

the water jackets of two or more Ignitrons, the water-saving 
thermostat, if used should be mounted on the Ignitron connect-
ed directly to the water supply. 

The water-saving thermostat, which has normally open 
contacts, is calibrated to close a circuit energizing a 

solenoid valve in the water-supply line and thus permit 
water flow to start when the temperature of the thermostat 

mounting plate exceeds approximately 35 ° C. Because of the 
lag between the heating of the ignitron envelope and the 

functioning of the water-saving thermostat to start water 

flow through the water jackets, the ignitron may overheat 

before the flow of cooling water starts. 

4-59 ELECTRON TUBE ommom TENTATIVE DATA 2 
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IGNITRON 

Such overheating can be prevented by the use of an 

auxiliary contactor shunted across the contacts of the 
water—saving thermostat and actuated by the welding—control 

switch. The contactor causes the solenoid valve in the 

water—supply line to open as soon as welding current flows. 

If the water—saving thermostat is not shunted by an 

auxiliary contactor, it will be necessary to use a lower 
value of maximum average current than that which is specified 
when the auxiliary contactor is employed. The lower aver— 

age current value is achieved by increasing the maximum 

averaging time and decreasing the maximum duty. Although 

the same maximum conduction time Is permitted for both of 
these operating conditions, the use of the water—saving 

thermostat alone, without the auxiliary contactor requires 

a longer Interval between successive welds than when the 

thermostat is shunted by the contactor. 

When a *rotective thermostat is used, it should be mount— 

ed on an Ignitron from which the cooling water discharges 

into the drain. The protective thermostat is calibrated to 

opens set of normally closed contacts at a jacket temperature 

of approximately 520 C. The opening of these contacts causes 

a protective device to function. This device may be a relay 
opening the ignitor firing controls, or preferably, a circuit 

breaker which removes power from the ignitrons. 

Care must be taken to insure that thewaterjacket of each 

ignitron is completely filled before power is applied. 
Tube operation with a partially filled water jacket may 

cause abnormal heating of the tube envelope, with resultant 
arc—back which impairs tube life. It is also necessary to 

arrange the cooling system so as to prevent any draining of 
the water jackets when the flow of water ceases. 
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5551-A 
RATING CHARTS 

FREQUENCY-CHANGER -WELDER SERVICE 
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RESISTANCE-WELDING-CONTROL SERVICE 

100 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
RMS ANODE-SUPPLY VOLTS= 250 TO 600 
CURVE A: NO WATER-SAVING THERMOSTAT, OR WATER-SAVING 

THERMOSTAT SHUNTED BY AUXILIARY CONTACTOR. 
CURVE B: WATER-SAV NG THERMOSTAT WITHOUT AUXILIARY 

CONTACTOR. 
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RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL 
-SAVING THERMOSTAT. NO WATEROR WATER 
THERMOSTAT SAVING SHUNTED BY 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

RMS MAXIMUM 

CURVE ANODE- 
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RATING CHART 

RESISTANCE-WELDING - CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

CURVE 
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ANODE-
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5552-A 
IGNITRON 

WATER—COOLED, STEEL—JACKETED, MERCURY—POOL—CATHODE 

TYPE HAVING MOUNTING PLATEFORTHERMOSTATIC CONTROL 

/for reststance-weldtni control 

GENERAL DATA 

Electrical: 

Cathode Excitation   
Cathode-Spot Starting  
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire. . . 
Peak ignitor current required to fire. .   
Starting time at required voltage 

or current   
Tube Voltage Drop: 

At peak anode current of 6800 amperes. . . 
At peak anode current of 440 amperes . . . 

Mechanical: 

Operating Position   
Maximum Overall Length (Including 

flexible lead)   
Maximum Radius (Including water connections)   
Weight   
Terminal Connections (See Dimensional Outline): 

P-Anode 
Terminal 
(Flexible 
lead) 

K-Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) 

Cyclic 
By Ignitor 

200 volts 
30 amp 

100 usec 

28 volts 
14 volts 

Vertical, flexible lead up 

27-1/4" 
3-5/8" 
8 lbs 

I- Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

Cooling: 
Type  Water 
Minimum inlet water temperature  10 °C 
Maximum outlet water temperature   40 °C 
Minimum water flow   1.5 ggri 
Maximum water-temperature rise   6 
Maximum pressure drop  6 psi 

INTERMITTENT RECTIFIER SERVICE 

Maximum tetings, Absolute-Mastmum Values: 

For mero Phase-control angle and 
frequencies from 25 to 6o cps 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max. volts 

4-59 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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ANODE CURRENT: 
Peak   1600 max. amp 
Average (Averaged over any interval of 
6 seconds maximum)   100 max. amp 

Fault, for duration of 0.15 sec-
ond maximum  6000 max. amp 

RESISTANCE-WELDING-CONTROL SERVICE° 

Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Naxtmum Values: 

For frequencies from 25 to 6o Os 

Ratings I-A and I-B Apply to Operation Either iti With-
out Water-Saving Thermostat, or (2) With Water-
Saving Thermostat Shunted by Aux) liary Contactor 

RATING I-A 
Column Column 

1* 2 . 

SUPPLY VOLTAGE (RMS)   250 max. 250 max. volts 
DEMAND POWER (During con-

duction)   400 max. 1200 max. kva 
Duret   19 max. 3.5 max. 
ANODE CURRENT (Per tube): 

Peak   2260 max. 6800 max. amp 
Demand (RMS, during con-

duction)Ig  1600 max. 4800 max. amp 
  Average (Averaged over any 

interval of 14 sec-
onds maximum)i   140 max. 75.6 max. amp 

Fault, for duration of 
0.15 second maximum. . . . 13450 max. 13450 max. amp 

RATING I-B 
Column Column 

2 . 

SUPPLY VOLTAGE (RMS)   600 max. 600 max. volts 
DEMAND ROWER (During con-

duction)   400 max. 1200 max. kva 
DUTYàf   47 max. 8.5 max. 
ANODE CURRENT (Per tube): 

Peak   945 max. 2830 max. amp 
Demand (RMS,during con-

duction)d  666 max. 2000 max. amp 
Average (Averaged over any 

interval of 5.8 sec-
onds maximum)d   140 max. 75.6 max. amp 

Fault, for duration of 
0.15 second maximum. 5600 max. 5600 max. amp 

see next page. 
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5552-A 

IGNITRON 

,Ratings II—A and II—B Apply to Operation with Water— 
Saving Thermostat Not Shunted by Auxiliary Contactor 

BATING II-A 

Column Column 
Ix ax 

SUPPLY VOLTAGE (RMS)   250 max. 250 max. volts, 
DEMAND POWER (During con-

duction)   400 max. 1200 max. kva 
DUTYàt   11 max. 2 max. 
ANODE CURRENT (Per tee/: 

Peak   2260 max. 6800 max. amp 
Demand (RMS, during 

conduction)i   1600 max, 4800 max. amp, 
Average (Averaged over any 

interval of 23.5 sec-
onds maximum)d   60 max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. . . . 13450 max. 13450 max. amp' 

BATING II-B 
Column Column 
I* 2* 

SUPPLY VOLTAGE (RMS)   600 max. 600 max. volts 
DEMAND POWER (During con-

duction)   400 max. 1200 max. kva 
DUTYat   26 max. 4.8 max. S 
ANODE CURRENT (Per tube): 

Peak   945 max. 2830 max. amp 
Demand (RMS, during 
conduction)#   666 max. 2000 max. amp 

Average (Averaged over any 
interval of 10 sec-
onds maximum)d   80 max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. . . 560U max. 5600 max. amp 

IGNITOR 

»silo» Ratings, Absolute—Naximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive   Equal to anode volts 
Negative   5 max. volts 

IGNITOR CURRENT: 
Peak   100 max. amp 
Average (Averaged over any interval 

of 5 seconds maximum)  1 max. amp 
RMS  10 max. amp 

e.a ,t. 6,*: see next page. 

4-59 TENTATIVE DATA 2 ELECTRON TUBE DIVISON 
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e RNS voltage, current, and demand kva are on the basis of full—cycle 
conduction (no phase delay) regardless of whether or not phase control 
is used. 

• Defined as (cycles .on .)/(cycles .on . + cycles 'off.) during the 
.., specified averaging time. 

I For supply voltages between 250 volts and 600 volts, duty is proportion— 
al to supply voltage. For supply voltages lower than 250 volts, the 
values for 250 volts apply. 

For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 
250 volts apply. 

* Column 1 represents operation at maximum average anode current; 
Column 2 represents operation at maximum demand current. 

OPERATING CONSIDERATIONS 
for the 5552-A are the same as 
those shown for Type 555I-A 

4-59 ELECTRON MOE DIVERON TENTATIVE DATA 2 
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IGNITRON 

CE-9772R1A 
ELECTRON TUBE DIVISION 
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f 
BOTTOM VIEW 

.aocet.obo" 

EXHAUST—TUBE 
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IrMAX 
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90 

16 rCKA. 16 10. 
HOLES 

CATHODE TERMINAL 

-7-MAL 

Q .« Isl. 

MOUNTING PLATE 
— FOR THERMOSTAT 

1'4 1" 

TE 2 

MOTE MAY BE SLOTTED. 
NOTE 2: DASHED POSITION AT MANUFACTURER'S OPTION. 

4-59 CE-9772R16 

RATING CHART 
RESISTANCE-WELDING-CONTROL SERVICE 

1200 

loce 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
RMS ANODE—SUPPLY VOLTS= 

250 TO 600 
CURVE A: NO WATER—SAVING THERMOSTAT, OR 

WATER—SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR. 

CURVE : WATER—SAVING THERMOSTAT, 
WITHOUT AUXILIARY CONTACTOR. 

2 3 4 5 6 7 59 2 3 4 5 6 7 6 9 
i0 100 

AVERAGE ANODE AMPERES 

ELECTRON TUBE DIVISION 
MACRO CORPORATION Of »AFRICA, MUNSON. NEW nil« 

1000 
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5552-A 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN PARALLEL. INVERSE 
NO WATER—SAVING THERMOSTAT, OR WATER— 

SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR 

PROTECTIVE THERMOSTAT OPTIONAL. 

CURVE 
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AVERAGING 
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TIME— 
SECONDS 

A 250 14 
B 
C 

500 
600 

7 
5.8 

D
E
M
A
N
D
 
A
M
P
E
R
E
S
 
(
R
M
S
)
 
IN
 
L
O
A
D
 

e
 

er
e 
-
4
0
4
1
0
 

U
 

e
 

•
 d
a
p
  

CONDUCTION TIME=0.5 SECOND   

/ 

A 

B 

C 

_ 
2 3 4 5 6 7 8 9 

10 
DUTY — PER CENT 

ELECTRON TUBE DIVISION 
morl coorounc. of .....46KA. Froamacel. wW sew 

3 4 5 7 8 9 
100 

92CM— 9710 



fl C.3r I MI LflLQIIJÇ.IJIlI 113-,JU LflV IC 

TWO TUBES CONNECTED IN INVERSE PARALLEL • 
WATER-SAVING THERMOSTAT WIT HOUT 

- - 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

PUS MAXIMUM 

CURVE 
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5557 

MERCURY-VAPOR THYRATRON 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Min. 

Voltage  2.38 
Current at 2.5 volts   — 
Minimum heating time prior to 

tube conduction  
Direct Interelectrode Capacitances (Approx.):° 

Grid to anode  
Grid to cathode  

Ionization Time (Approx  )  
Deionization Time (Approx  )  
Anode Voltage Drop (Approx.)   

Mechanical: 

Operating Position   
Maximum Overall Length 
Seated Length  5-1/4' ± 1/4" 

2-1/16" 
  3 oz 

ST16 

Maximum Diameter 
Weight (Approx.) 
Bulb   

(JETEC No.C1-5) Cap  Medium  
Base 

Av. Max. 
2.5 2.62 ac or dc volts 
5.0 5.5  amp 

5 sec 

2.5 µµf 
7 µµf 

10 µsec 
1000 µsec 

16 volts 

Vertical, base down 
  6-1/8" 

Medium—Shell Small 4-Pin 
with Bayonet (JETEC No.A4-10) 

Basing Designation for BOTTOM VIEW   3G 

Pin 1—Filament 
Pin 2—No Connec— 

tion 

Temperature Control: 
Heating—When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature above 

the ambient temperature will not bring the con-

densed-mercury temperature uptothemlnimum value 

of the operating ranges specified under Naximum 

Ratings, some form of heat-conserving enclosure 
or auxiliary heater will be required. 

Cooling--When the operating conditions are such that the 

maximum value of the operating condensed-mercury 

temperature Is exceeded, provision should be made 
for forced-air cooling sufficient to prevent ex-

ceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.):" 
No load  17.5 

O Without external shield. 

* With filament volts . 2.ga and no heat-conserving endl  

Pin 3—Grid 
Pin 4—Filament 
Cap—Anode 

oc 

4-58 ELECTRON TUBE DIVISION 
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CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

For anode-suPP ty frequency of 6e cPs 

Operating Condensed-Mercury-

Temperature Range 

go° to 90° e 40° to80° c 40° to 60° e 

PEAK ANODE VOLTAGE: 
Forward  1250 max. 2500 max. 5000 max. volts 
Inverse  1250 max. 5000 max. 10000 max. volts 

GRID VOLTAGE: 
Peak orEC, before 

tube conduction. -500 max. -500 max. -500 max. volts 
Average*, during 

tube conduction. -10 max. -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   3 max. 2 max. 1 max. amp 
Average#   1 max. 0.5 max. 0.25 max. amp 
Fault, forduration 

of 0.1 second 
maximum  40 max. 40 max. 40 max. amp 

GRID CURRENT: 
Average4, positive 

with anode 
positive . . . . 0.05 max. 0.05 max. 0.05 max. amp 

L Averaged over one conducting period. 

Averaged over any interval of 15 secod maximum. 

é Averaged over period of grid Conduction. 

DIMENSIONAL OUTLINE 
for Type 5557 is the same as that shown for Type 3C23 

-.Indicates a change. 

4-58 ELECTRON TUBE DIVISION 
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5557 
RATE OF RISE 

OF CONDENSED-MERCURY TEMPERATURE 
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UMLMAÇI 

OF CRITICAL GRID VOLTAGE 
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5557 

AVERAGE GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 
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5559 
THYRATRON 
MERCURY-VAPOR TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Vol tage  5.0 
Current  4.5 

Catbode: 
Minimum Heating Time, prior 

to tube conduction . . 5   mi mutes 
Di rect I nterel ect rode Capaci tances (APPrOK.): 
Grid to Anode  2.5   Me 
Grid to Cathode  10   AAA 

Ionization Time (Approx.). 10   µsec 
Deionization Time (Approx.) 1000   psec 
Anode Voltage Drop (Approx.) 16   volts 
Grid-No.1 Control Ratio (Approx.)Mtb gilm-ib.1 

resistor (fondle:51 . 0 . . . . . . . .   220 

Mechanical: 

Mounting Position  Vertical, Base Dorm 
Overal 1 Length   7" t 1/4" 
Seated Length  6-3/8" t 1/4" 
Maximum Diameter   3.. 
Bulb   ST-23 
Cap  Medium 
Base   Medium-Shell Snell 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4BL 

Pin 1-Heater 

Pin 2-Cathode: 
Circuit 
Returns 

vol ts 
arrip 

Pin 3-Grid 

Pin 4-Heater, 
Cathode 

Cap-Anode 

Maximum Ratings, Absolute Values: 

PEAK AMODE VOLTAGE: 
Forward  1000 max. volts 
Inverse  1000 max. volts 

GRID VOLTAGE: 
Before Conduction  -500 max. volts 
During Conduction  -10 max. volts 

CATHODE CURRENT: 
Peak   15 max. asp 
Average"  2.5 max. amp 
Fault, for 0.1 sec. maximum  200 max. arnp 

GRID CURRENT: 
Average". . . . . . . . ..   +0.25 max. asp 

COND.-MERCURY TEMPERATURE RANGE'   +40 to +80 oc 
OPERATING FREQUENCY  150 max. cps 

** Averaged over any Interval of IS sec. max. 

* Recommended operating temperature Is 1100 C. 

4à-Indlcates &change. 

4-

4-

MARCH 1, 1951 WIEDEPARTMDIT 
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5559 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 

RANGE 
g.RI5N,71_, 

INITIAL 
TURE5. 
ACTERISTICS 
GRID 
CORO- 

5559 
IS 

RESISTOR 

FOR 
;I"; 

1 LIFE 
AS WELL 

MERCURY 

CONDITIONS 
A.r.CtS.r...0:CZFLRUED(TrNS 

VARIATIONS 

WE 

wrIERE 

Of INOrvIDUAL 
AS GRANGE IN CHAR-
TO NEATER PHASING 

(CPIMS). 0 
TEMPERATURE .. f O.0 

l i 

/ 1 D 
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CT/N9 

d/  

'---. NON-
CONDUCTING 

e 

O 

400 

- -8 -4 -2 0 
DC GRID VOLTS 

92CNI- 870411 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

+80 

la 

+40 

o 

-40 

00 

TYPE 5559 
E...=5 VOLTS AC 
CiRCAAT RETURNS lu PIN 5.2 
GRID RES.5TOR(01-PAS)=0 

T RAT . 

ANOOE ANP=I. 5 liDC 

2 r.... 
- - -8 -4 -2 0 +2 44 +8 

DC GRID VOLTS 
92CM-75821 

2 4 

MARCH 1, 1951 TU« DEPARTMENT CE-670411-7562T 
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THYRATRON 

MARCH 1, 1951 
TUSE DEPARTMENT CE-7561T-7559T 

TYPE 5559 
CONCENSED-ATERCURY 
GRID RESISTOR 

CL'en 

E,T5 
TEMPERATURE=ReC 

(ONUS)T O  

PHASE ANGLE 

VOLTS AC 

fi'EFV/g4 

.---
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MO* 
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PIN NR2 
PIN Na2 

- • BETWEEN NEATER VOLTAGE AT . 
PIN 14., AND ANODE VOLTAGE 
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ee, 
5560 

THYRATRON 
MERCURY-VAPOR TETROOE 

DATA 
Electrical: 

Heater, for Unipetential Cathode: 
Voltage  5.5° 5.0   volts 
Current  5.0° 4.5  amp 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . . 5   'minutes 
Direct Interelectrode Capacitances(Approx.,: 

Grid No.1 to Anode  0 2  µµS 
Grid No.1 to Cathode  4 4  eimf 

Ionization rime (Approx.). . 10   µsec 
Deionization Time (Approx.) 1000   µsec 
'Anode Voltage Drop (Approx.) 16   volts 
Grid-No.1 Control Ratio (Approx.) with grid-No.I 

resistor (ohms) = 0; gr id-No. I and gr id-No.2 volts = 0 . . . 170 
Grid-No.2 Control Rat iodeprox. ) with gr id No.1 

resistor (ohm) = 0; gri.1 and grid-tep.2 volts tt 0 . . . 300 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-11/16" i 1/4" 
seated Length  7-1/16" t 1/4" 
Greatest Radius  2-1/4" 
Bulb   ST-23 
Caps (Two)   Medium 
Base   Médium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CD 

Pin 1-Heater 

Pin 2-Cathode; 
Circuit 
Returns 

Pin 3-Grid No.2 

Pin 4-Heater, 
Cathode 

Top Cap-Anode 

Side Cap-Grid No.1 

Maximum Ratings, Absolute Falser: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. -volts 
Inverse. . . . . . . . .   1000 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Before Conduction  -300 max. volts 
During Conduction. . . . .   -5 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Before Conduction  -1000 max. volts 
During Conduction  -10 max. volts 

CATHODE CURRENT: 
Peak   30 max.° 15 max. amp 
Average" 0  5 max.° 2.5 max. amp 
Fault, for 0.1 sec. maximum  200 max. amp 

See next sue. esIndicates a change.  

DATA 

4-
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5560 

THYRATRON 

GR I U-No. 2 CURRENT: 
Average**  

GRID No.1 CURRENT: 
Average**  

COND.—MERCURY TEMPERATURE RANGE 
OPERATING FREQUENCY  

0.25 max. aTI) 

0.25 max. amp 
+40 to +80 °C 

150 max. Cps 

D Applies omen thl s tube is used for Igniter firing. 

rAveraged over any interval of 15 sec. max. 

Recommended operating temperature is SO° C. 

MEDIUM DIA. MAX. 
CAP 

SEE 
NOTE 

ï±; 

ZONE WHERE MEDIUM- SHELL 
CONDENSED-MERCURY SMALL 4-PIN 
TEMnERATURE SHOULD paynnirT RASE 

MEASURED 
92C5-6742R1 

NOTE. THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID-
N21 CAP IS 450t 5.> FROM THE PLANE THROUGH THE TUBE 
AXIS AND CENTER OF BAYONET PIN. GRID-N21 CAP IS ON 
SAME SIDE AS PIN N2 3. 

TEMPERATURE—RISE CHARACTERISTIC of the 5560 
is the same as that shown for Type 5559 

MARCH 1, 1951 TUC( DEPARTMENT 
moo coemourioni of Ammo,. memo" WM AIM 

11/1.-•//111.-•-

DATA 



5560 
THYRATRON 

OPERATIONAL RANGE 
F CRITICAL GRID VOLTAGE 

TYPE 
RANGE 
Cf 
W:LTS= 
Z. 
LIFE 
AS 
TICS 
GRID 
CORD. 

M e Aeede4 

mmeamm 

• 
13 FOR CONDITIONS WHERE: 

. S VOLTS AC RS 'A: GRID-14.2 (SHIELD 
0:CIRCUIT RETURNS TO PIN NA 

THE RANGE INCLUDES INITIAI. AND 
VARIATIONS OF INDIVIDUAL TUEIES, 

WELL AS CHANGE IN CHARACTERIS-
DUE TO HEATER PHASING. 
-Pal RESISTOR (OHMS) 0 
-MERCURY TENFERATORE • 4cet 

Ere • y rili 
0, 4 4 AP 1 

•W eage4e 
Me '/46%.:A . 1 
Klemm 
ocime*m 

en:/_,,meeeli 
iheerreerzy--, ....._. 

OC ONO —NG I VOLTS 

•201—GTOOTI 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 
WITH CHANGE IN HEATER PHASING 

TYPE 5560 (Fr 5 
GRID- NI/ 2 (SHIELD) VOLTS ..: 
CONDENSCD-IAERCURY TEMPERATURE 
GR1D-NR I RESISTOR (OHMS, 

VOLTS AC 
0 

fiffC 
. 0 

CURVE PHASE 
CIRCUIT RETURN 

..• 
---- 

leg" Pm ets2 
PIN 1,02 

• BETWEEN HEATER VOLTAGE AT 
PIN NEI AND ANODE VOLTAGE 

\ 

t 
b 

\S\ 

\ 
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..A...., 

—4 —2 0 
OC GRID—ND I VOLTS 
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X 
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THYRATRON 

AVERAGE GRID CHARACTERISTICS 
EIEPOPIE ANODE CONDUCTION 

TYPE 80 
r , . Ç WI, TS AC 

GRO - N• 2 (SHIELD) VOLTS . 0 
GRIS-Nt' RESISTOR (OHMS) . 0 
CIRCUIT RETURNS TO PIN NFI 2 _ 
cc.e. - MERCURY TEmPER AT UR( • 1110-C 

0 • CONDUCT ION STARTS 

DC h oDE V • LYS.' 

•SO 

• e  
• 

'I° 

-600 -400 0 
DC GRID-NRI vOLTS 

0.4 
o 

X 
•400 

(1204 - 75541 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 5560 
E , . 5 VOLTS AC 
GRID - N. 2 (SHIELD) VOLTS .0 • 
GRID- PO I RESISTOR (ONNI5) . 0 
CIRCUIT RETURNS TO PIN N*2 
CF414.0eRSEI, el P r i day "fr re, 

DC ANODE AMP.. I.25 

2 5 

-10 -4 -4 -4 -2 0 .2 .4 
DC GRID-Nto vOLTS 

920A-7570T 

MARCH 1, 1951 RAE DEPARTMENT 
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5563—A 

MERCURY-VAPOR T H Y RAT RON 
NEGATIVE-CONTROL TRIODE TYPE 

Supersedes Type 5563 

GENERAL DATA 

Electrical: 

Filament, Coated: 

lia. Av. lax. 

Voltage  4.75 5 5.25 volts 
Current at 5 volts . . .   10 11 amp 

Minimum Heating Time: 
On Initiai installation, with no voltage 

on grid or anode, for redistribution of 
mercury to lower part of tube  15 minutes 

During subsequent operation, to allow 

filament to reach operating temperature 
prior to tube conduction   1 minute 

Direct Interelectrode Capacitances:' 
Grid to anode  4 puf 
Grid to cathode  16 µµf 

Ionization Time (Approx  )   10 µsec 
Deionization Time (Approx  )   1000 µsec 
Maximum Critical Grid Current for 

instantaneous anode volts = 20000   50 ua 
Anode Voltage Drop (Approx.): 

At anode amperes - 11  5   15 volts 
At anode amperes - 70  25 volts 

Grid Control Ratio (Approx.): 
Under conditions: 10000-ohm grid resistor, 

circuit returns to pin 2, filament voltage 

at pin 4 out of phase with anode voltage 
by 180°, and condensed-mercury temperature 

of 40 °c   275 

Mechanical: 

Operating Position  Vertical, base down 
Overall Length   10-3/32" ± 7/16" 
Maximum Diameter   2-5/8" 
Bulb  T20 
Weight (Approx.)   13 oz 
Cap  Medium with Tubular Support (JETEC No.C1-39) 
Socket  Johnson No.123-211, or equivalent 
Rase Skirted Medium-Metal-Shell Jumbo 4-Pin 

with Bayonet (JETEC No.A4-69) 
Basing Designation for BOTTOM VIEW   3X 

Pin 1 - Grid 
Pin 2 - Filament, 

Internal 
Shield, 
Circuit 
Returns 

Pin 3 - No Connec-
tion 

Pin 4 - Filament 
Cap - Anode 

° without external shield. -a-Indicates a change. 
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/- - MERCURY:VAPOR THYRATRON 

Temperature Control: 

Beating—when the ambient temperature is so low that the normal 

rise of condensed-mercury temperature above the ambient 

temperature will not bring the condensed-mercury temperature 

up to the minimum value of the operating range specified 

under Maximum Ratings, some form of heat-conserving en-

closure or auxiliary heater will be required. 

Cddijet- -When the operating conditions are such that tan maximum 

calan of the operating condensed-mercury temperature for the 

applicable service rating is exceeded, provision should be 

made for forced-air cooling sufficient to prevent exceeding 

the maximum value. 

Temperature Rise of Condensed Mercury to 
Equilibrium Above Ambient Temperature 
(Approx.) ... 
No load   13 °C 
Full load   17 °C 

CONTROL SERVICE—in-Phase Operation 
Maximum Ratings, Absolute Values: 

For suPPty frequency of 25 to 6o cks 

Operating Conden sed-Mercury-

Temperature Range 

25 to 56 °C 25 to 50 °C 

PEAK ANODE VOLTAGE: 

Forward  15000 max. 20000 max. volts 
Inverse    15000 max. 20000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction  -500 max. -500 max. volts 
Averageà, during 

tube conduction  -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   10 max. 6.4 max. amp 
Average.  1.8 max. 1.6 max. amp 
Fault, for duration of 

0.1 second maximum . 70 max. 70 max. amp 
GRID CURRENT: 

Average positive«   100 max. 100 max. ma 
Peak positive with 

anode negative   5 max. 5 max. ma 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max. 0.1 max. megohm 

▪ With filament volts = 4.75 and no heat-conserving enclosure. 

• Filament voltage hash phase angle of either 00 or 1800 with respect to 
the anode voltage. 

A .le: See next page. -I. Indicates a change. 
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5563-A 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE--Quadrature Operation°° 

Maximum Ratings, Absolute Values: 

For suptdy frequency of 25 to to c6s 

Operating Condensed-Mercury-

Temperature Range 

25 to 55 °C 95 to 50 °C 

PEAK ANODE VOLTAGE: 
Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction. -500 max. -500 max. volts 
Averagee, during 

tube conduction. -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   11.5 max. 11.5 max. amp 
Average"  2.5 max. 2.5 max. amp 
Fault, for duration of 
0.1 second maximum . 70 max. 70 max. amp 

GRID CURRENT: 
Average positive" 100 max. 100 max. ma 
Peak positive with 
anode negative . . . 5 max. 5 max. ma 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max. 0.1 max. megohm 

NIGH-SPEED LOAD-CIRCUIT PROTECTION SERVICE 

Maximum Ratings, Absolute Values: 

Operating Condensed-Mercury-

Temperature Range 

40 to 55 °C 40 to 50 °C 

PEAK ANODE VOLTAGE: 
Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction. . . -500 max. -500 max. volts 
Averagee, during tube 

conduction   -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   100 max. 100 max. amp 
Average0   70 max. 70 max. amp 
Average   1.05 max. 1.05 max. amp 

Maximum Circuit Values: 

Grid-Circuit Resistance. . 0.1 max. 0.1 max. megohm 

a.... °°.é.c.§: see next page. .1-Indicates a chane. 
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5563-A 

MERCURY-VAPOR THYRATRON 

• Averaged over one grid-conducting period. 

4. Averaged over any period of 20 seconds maximum. 

°° Filament voltage is 60° to 120° out of phase (leading or lagging) 
. with the anode voltage. 

In this service, the faults may occur in quick succession or may be 
separated by several months. 

Averaged over any period of 0.1 second maximum. 

Averaged over any period of 20 seconds maximum. This average-anode-
current value is specified to indicate the number of faults that are 
permissible within the 20-second interval. The number of faults 
that may occur in any 20-second interval depends on the value of 
anode current over the averaging period less than 0.1 second and may 
be determined by 

Number of Faults = 
1.05 x 20 

averTedeauclturrent Duration 

Example: 

Assume that the maximum average anode current is 70 amperes for the 
maximum duration of 0.1 second. On substitution of these values in 
the equation, the permissible number of faults is determined to be 
3. If the average anode current is less than 70 amperes over an 
averaging period of less than 0.1 second, it will be obvious that a 
greater number of faults may occur. 

OPERATING CONSIDERATIONS 

rays are produced when the 5563-A is operated with a 
peak inverse anode voltage above 16000 volts (absolute 

value). These rays can constitute a health hazard unless 

the tube is adequately shielded for X-ray radiation. 
Although relatively simple. shielding should prove adequate, 

make sure it provides the required protection to the 

operator. 

Shields and rf filter ctrcults should be provided for the 

5563-A if it is subjected to extraneous high-frequency 
fields during operation. These fields tend to produce 

breakdown effects in mercury vapor and are detrimental to 
tube life and performance. When shields are used, special 

attention must be given to providing adequate ventilation 

and to maintaining normal condensed-mercury temperature. 
Radio-frequency filters are employed to prevent damage 
caused by rf currents which might otherwise be fed back 

into the 5563-A. 

*indicates a change. 
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5563 -A 
MERCURY-VAPOR THYRATRON 
For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 
E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav 

MAX. 
DC 

OUTPUT 
AMPERES 

lay 

MAX. 
DC 

OUTPUT 
KW 

TO FILTER 

Pdc 

Flg.I 
Half-Wave gown 6300 1.6 10 

Single-Phase 10600' 4700 1.8 8.5 
In-Phase Operation 

Fig.2 
Full-Wave 7000° 6300 3.2 20 

Single-Phase 5300à 4700 3.6 17 
In-Phase Operation 

Flg.3 
Series 14000° 12700 3.2 40 

Single-Phase 10600à 9500 3.6 54 

In-Phase Operation 

Flg.4 
Half-Wave elccP s5oo 4.8 45 

Three-Phase 6100' 7100 5.4 38 

In-Phase Operation 

Fig.5 
Parallel 8100° 9500 15.0 143 

Three-Phase 6100' 7100 15.0 106 

Quadrature Operation 

FIg.6 
Series 81000 19000 7.5 143 

Three-Phase 6100à 14200 7.5 106 

Quadrature Operation 

Resis- Indue- Resis- Induc - 
Flg.7 tive tive tive tive 

Half-Wave Load Load Load Load 
Four-Phase 

Quadrature Operation 7°W° 
5300 

9°W 
6700 

10.° 113.° 
10.0 10.0 

9° 90 
67 67 

Resis- Indue- Resis- Induc-
Fig.8 

Half-Wave 
tive tive tive tive 

Slx -Phase 
Load Load Load Load 

Quadrature Operation 7°°°41 
5300A 

95W 
7100 

1" 11 '5 
11.0 11.5 

1°5 110 
78 81 

° For maximum peak inverse anode voltage of 20000 volts, and condensed - 
mercury -temperature range of 25 to 50 'C. 

• For maximum peak inverse anode voltage of 15000 volts, and condensed - 
mercury -temperature range of 25 to 55 -C. 

' 
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5563-A 

MERCURY-VAPOR THYRATRON 

4-57 CE-8295R1 

FIL. AV. 
CURVE VOLTS CATHODE 

IMAS AMP.  

4.75 2-5 

NATURAL CIRCULATION OF AIR 
AROUND TUBE. 

- - 

/ 

•/ 

/ 

If 
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5563—A 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 
- E.F= 

- 
THE 

_ 
GRID 

_ CONDENSED 

5.0 
FILAMENT 
VOLTAGE 
RANGE 

INDIVIDUAL 

IS 
VOLTS 

RESISTOR 

FOR 

IS 
INCLUDES 

-MERCURY 

CONDITIONS 
AC 

VOLTAGE 
( t ). 

TUBES. 
=10000 

± 5%; 
AT 

INITIAL 

TO 
TEMPERATURE 

WHERE, 
CIRCUIT 
PIN 

100000 

, 

4 IS 

AND 

RETURNS 
(-) 

LIFE 

OHMS 

I 

WHEN 

VARIATIONS 

RANGE=25.> 

TO PIN 
ANODE 

2. 

OF 

TO 55% 

- 

- 

_ 

I
 

r 

CONDUCTING 

ik 

CRITICAL 

NON -CONDUCTING 

\\4" 

APR. 8,1954 

-100 -80 -60 -40 
DC GRID 3UP PLY VOLTS 

-20 

TUBE DIVISION 
11.1010 001,0lATION 01 AMERICA. .111111014, NW/ MILIM 
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5563-A 

CHARACTERISTIC CURVES 

AVERAGE GRID 

CHARACTERISTICS 
BEFORE TUBE CONDUCTION 

Cf 
- CIRCUIT 
GRID 

, CONDENSED 

0 = 

. SO 

RESISTOR.° 

TEMPERATURE. 
CONDUCTION 

l 

VOLTS AC 
RET URNS TO PIN   

OHMS 
-MERCURY 

40. 
STARTS   

I 
START 

• 6.7 V •13.5 ILA 

2 

C 

"...s. CONDUCTION 
AT 

-300 -200 -100 
DC GRID VOLIS 

112CS-113131 

AVERAGE GRID 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

Cf.S0 VOLTS AC 

CIRCUIT RETURNS TO PIN 
GRID RESISTOR.° OHMS 
CONDENSED-MERCURY 

TEMPERATURE 40•C 

0 

o 

a 

-10 -40 -40 -20 0 
DC GRID VOLTS 

sacs -ea« 

JAM. 3, 1955 TUBE DNISION 
PAINO CONCRATION Of AMERICA. MAIRMION, MEW raft 

CE-8313T 
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5563-A 

CHARACTERISTIC CURVES 

FILAMENT REHEATING TIME 
AFTER POWER SUPPLY INTERRUPTION 

° ANODE DURSENT=0 

1 

, 

0 

, 
5.0 

525 

0 

0 

0 

0 I 2 3 
OUTAGE 

4 5 92C5-8300T 
TIME-MINUTES 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN 
CONDENSED-MERCURY TEMPERATURE 

, 
E„+" r 5.0 VOLTS AC 
- GRID RESISTOR = 10000 OHMS 

- i 
CURVE 

- 

CONDENSED 
MERCURY 

TEMP. — • C 

A 25 
B 40 

- C 55 

C B A 

• 

5 

- - - - 
DC GRID SUPPLY VOLTS 

92C5 -53167 

JAN. 3, 1955 TUBE DIVISION 
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SHIFT OF AVERAGE CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

111111111111111111I I I I M111111111113 1111 
Ef=5.0 VOLTS AC 

GRID RESISTOR= 10000 OHMS 
CONDENSED - MERCURY TEMPERATURE =40 •C 

, - 
3 --

CURVE 

A  

D 

E 

PHASE 
ANGLE* 

00 

00 
o*, lee 
900 

I 800  
oo° 

CIRCUIT 
RETURN 

PIN 2 
CT° 

PIN 4 
ANY • 
CT°  

PIN 2 

* BETWEEN FILAMENT VOLTAGE AT PIN 4 
ANODE VOLTAGE 

D CENTER TAP OF FILAMENT TRANSFORMER • 
• PIN 2, PIN 4, OR CT 

AND 

D  

-BO 

A 

1 

20 

5 

-60 -40 •20 
DC GRID SUPPLY VOLTS 

 . .— ---...-
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5563-A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT 
RETURN AT LOW ANODE VOLTAGES 

Ef =5.0 VOLTS AC 
GRID RESISTOR 10000 OHMS 
CONDENSED —MERCURY TEMPERATURE .40°C 

CURVE 

A 

PHASE 
ANGLE* 

CIRCUIT 
RETURN 

PIN 2 

PIN 4 
CT CI 

CT n D 
E 

180° 
0° 

180° 
o° 

1800 
PIN 4 
PIN 2 

* BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 

ANODE VOLTAGE 

° CENTER TAP OF FILAMENT TRANSFORMER 

+5 

f-
!H i 11 !ill 

—15 —10 —5 0 
CRITICAL DC GRID VOLTS 

APRIL e,$54 TUBE DIVISION 
Mince cosPounor, of IMIICA, .R.10.4, MIMI Mai 

1000 

800 

200 
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SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN GRID-RESISTOR VALUE  

  4..5.0 VOLTS AC 
  CONDENSED-MERCURY TEMPERATURE=40.0 



5651A 

Voltage-Reference Tube 
7-PIN MINIATURE, GLOW-DISCHARGE TYPE 

Especially Useful as a Voltage-
Reference Tube in DC Power Supplies 

DATA 

General: 

Cathode  Cold 
Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb ToP(Excludingtip) . . 1-1/2" ± 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline . . . .(See General Section) JEDFC No.5-2 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No. E7-1) 

Basing Designation for BOTTOM VIEW  90 

Pin 1- Anode 
Pin 2-Cathode 
Pin 3 - Do not use 
Pin 4-Cathode 

Pin 5-Anode 
Pin 6-Do not use 
Pin 7-Cathode 

Nixie» and Minimum Ratings, Absolute-ffaxtmum Values: 

DC OPERATING CURRENT (Continuous)   3.5 max. ma 
DC OPERATING CURRENT (Continuous)   1.5 max. ma 
AMBIENT TEMPERATURE RANGE   -55 to90 °C 

Characteristics and Operation Range Values: 

Nin. Av. Mex. 

DC Starting Voltage   - 107 1154 volts 
DC Operating Voltage (Varia-

tion from tube to tube): 
At 1.5 ma   83 85 87 volts 
At 2.5 ma   83.5 85.5 87.5 volts 
At 3.5 ma   84.5 86.5 88.5 volts 

- Regulation (1.5 ma to 3.5 ma) - - 3 volts 
' Temperature Coefficient of 

-- Operating Voltage (over 
ambient temPerature range 
of -55 to 90° C)  - -4 - mv/°C 

Percentage Variation of 
Operating Voltage:b 
During first 300 hours 

of lifec  0.1 % 
During subsequent 1000 

hours of life   - - 0.1 % 

RADIO CORPORATION OF AMERICA DATA 
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VariatiOn of Operating ( -r 
Voltage after first 300 /--
hours of lifeb  — — 0.05 % 

Instantaneous Voltage 
Fluctuation (Voltage jump)d . . . — — 0.1 volt 

Circuit Values: 
Shunt Capacitor   — — 0.02 pf (--- \ 
Series Resistor   e \...... / 

a A dc supply voltage of 115 volts minimum should be provided to insure 
'starting throughout tube life. 

DC operating current = 2.5 ma. 

C After initial 3-minute warm-up period. 

d Defined as the maximum instantaneous voltage fluctuation at any current 
level within the operating current range. 

e A series resistor must always be used with the 5651A. The resistance 
value must bechosen so that (1) the maximum current ratingof 3.5 ma is 
not exceeded at the highest anode-supply voltage employed, and (2) the 
minimum current rating of 1.5 ma is always exceeded when the anode-sup-
ply voltage is at its lowest value. 

SPECIAL TESTS AND PERFORMANCE DATA 

Stability Life Performance: 
This test is performed on a sample lot of tubes to assure 

that the tubes have been properly stabilized. Life testing is 

performed under the following conditions: DC anode-supply volts 
= 135, dc operating milliamperes = 2.5, anode-circuit resistance 

(ohms) = 20000. At the end of 300 hours of operation, tubes 

will not show a change in dc operating voltage greater than 

0.1 per cent from the initial dc operating voltage. At the 
end of 1300 hours of operation, tubes will not showachange in 
dc operating voltage greater than 0.1 percent fromitheoperat-

ing voltage at 300 hours. During any 100-hour interval between 
300 and 1300 hours of operation, tubes will not show a change 
In dc operating volt-age greater than 0.05 per cent from the 

dc operating voltage at the start of the interval. 

INSTALLATION AND APPLICATION 

take no connections to Pins 3 and 6. Any potentials ap-
plied to these pins may cause erratic tube performance. The 
three pin terminals for the cathode (pins 2,4, and 7) and the 

two for the anode (pins I and 5) offer the equipment designer 

several different possibilities for connection of the 565IA. 

Any pair of interconnected pins can beused as ajumper connec-
tion to acircuit common to either the cathode orto the anode. 

The use of such a jumper connection providesa means for open-
ing the circuit to protect circuit components when the 565IA 

is removed from its socket. Under no c.ercumstances should the 

current through any pair of Interconnected Pins exceed one 

ampere. 

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



5651A 

If the load for the regulated power supply is disconnected 

either directly or by removing the 565IA from its socket, the 
rectifier capacitors will charge to the rectifier peak volt-
age. It is important, therefore, that these capacitors be 
rated to withstand such voltage. 

A worm-uP Period of 3 minutes should be allowed each time 
the equipment is turned on to insure minimum voltage drift of 

the 565 IA. 

When a shunt capacitor is used with the 565IA, its value 

1 should be limited to 0.02 µf. A large value of capac.tance 
may cause the tube to oscillate and thus give unstable perfor-
mance. 

Sh:elding should be utilized for the 5651A to insure maxi-

mum stability when the tube is operated in the presence of 
strong rf or magnetic fields. 

SERIES-TYPE STABILIZED-VOLTAGE SUPPLY-CIRCUIT 
Using RCA-5651A as Voltage-Reference Tube 

The voltage regulation of this supply operated at a fixed 
line voltage of 117 volts and an output voltage of 250 volts 
is less than 0.2 volt over the current range of -0 to 225 

milliamperes. At full current, the regulation for a vari-
ation of ±10 per cent in line voltage is less than 0.1 volt. 

R1 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS • 
UNREGULATED 0-225 MA. 

FILTERED 
DC VOLTAGE' TYPE 

565lA 

C1 -0.1 gf, 400 volts 
13 2 -Plate current balanc-

ing potentiometer, 

160 ohms, 10 watts 

1 R2 - 12000 ohms, 2 watts 

R3 -470000 ohms, 1/2 watt 
R0 -470000 ohms, 1/2 watt 

92CM-12020 

R8 - 12000 ohms, 2 watts 
R0 -68000 ohms, 1 watt 
R2 - 1 megohm, 1/2 watt 

R8 - 15000 ohms, 2 watts 
R8 - Output voltage-con-

trol potentiometer, 

10000 ohms 

• 375 volts approx. at zero load current; >ztl volts approx. at 225 milli-
amperes load current. 

e Socket connections are mode so that removal of the 56516 from its sock-
et opens the load. 

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility I. assumed by RCA for it. use; 
nor for any infringements of patents or other rights of third 
parties which may remit from its or.. No limn. is granted by 
implicattion ur utherwite under any patent or patent right. of RCA. 

RADIO CORPORATION OF AMERICA 
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5696 
THYRATRON 

GAS-TETRODE, MINIATURE TYPE 

GENERAL DATA  

Electrical: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.150 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . 10 

asp 

sec 
Direct Interelectrode Capacitances (Approx.):0 
Grid No.1 to Anode  0 03  puf 
Input  1.8   puf 
Output  0 54   Peif 

Iónization Time (Approx.): 
For conditions: dc anode volts y 100; grid-No.) 

square-pulse volts . +50; peak cathode 
amperes during conduction . 0.150  0.5 psec 

Deionization Time (Approx.): 
For conditions: dc anode volts . 500; grid-No.I 

volts . -100, grid-No. I resistor (ohms) = 

1000; dc cathode amperes . 0.025   25 »Sec 

For conditions: dc anode volts . 500; grid-No ) 
volts y -13; grid-No.I resistor (ohms) = 

1000; dc cathode amperes . 0.025   40 psec 
Maximum Critical Grid—No.1 Current, with ac 

anode-supply volts Irmsl 350, and 
average cathode amperes r 0.025   0.5 pane 

Anode Voltage Drop (Approx.)   10 volts 
Grid—No.1 Control Ratio (Approx.) with grid-No.) 

resistor tmegohms1 = 0; grid-No.2 volts .0 . . 250 
Grid—No.2 Control Ratio (Approx.) with grid—No.t 

volts . 0, grid-No.2 resistor lohihs1 - 0   15 

O without external shield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   
Maximum Seated Length  1-1/2" 
Length, Base Seat to Bulb Top (excluding tip). 1-1/8" ±3/32" 
Maximum Diameter   314" 
Bulb   T-5-1/2 
Base   Small—Button Miniature 7—Pin 

Basing Designation for BOTTCM VIEW   76N 

Pin 1—Grid No.1 4 5 Pin 5—Grid No.2 
Pin 2—Cathode 3 Pin 6—Anode 

Pin 3—Heater Pin 7—Grid No.2 

Pin 4—Heater 

FEB. 1, 1949 flic DEPARTMENT TENTATIVE DATA 
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5696 

THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  50 max. volts 
Average, during anode conductions -10 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conduction. .   -10 max. volts 

CATHODE CURRENT: 
Peak   0.1 max. amp 
Ave rage 0  025 max. amp 
Surge, for duration of 0.1 sec. max. 2 max. amp 

GRID-N0.2 CURRENT: 
Average. MD  005 max. amp 

GRID-No.1 CURRENT: 
Average  ° +0  005 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positivewith respect to cathode . 25 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 °C 

Typical Operating Conditions for Relay Service: 

EMS Anode Voltage  117 volts 
Grid No  2  Connected to cathode at socket 
RAS Grid-No.1 Bias Voltage°  5 volts 
Peak Grid-No.1 Signal Voltage  5 volts 
Grid-No.1 -Circuit Resistance   0.1 megohm 
Anode-Circuit Resistances   5000 ohms 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance   10 max.megohas 

Averaged over any interval of 30 sec. max. 

Approximately 1800 out of phase with the anode voltage. 

d Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

FEB. 1, 1949 IIMEMMARTMENT TENTATIVE DATA 
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5696 

AVERAGE CONTROL CHARACTERISTICS 

Ee 6.3 VOLTS 
GRID-MI.2 RESISTOR (OHMS) - 0 

GRID-N21 RESISTOR (OHIMS) - 0 
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THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 5696 
GRID-N 2 2 (SHIELD) VOLTS.° 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR -0.1 MEG. AND 10 
MEG.-AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES & SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR A HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF -55 TO.90 °C 
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THYRATRON 

AVERAGE CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 
4=6.3 
GRID 
GRID 
0=CONDUCTION 

-N22 
-N2 

5696 
VOLTS 

I 
(SHIELD) 
RESISTOR 

STARTS 

VOLTS=0 
(OHMS)=0 
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AVERAGE CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 
- E 4.= 
GRID 

' GRID-N9I 

6.3 
-N22 

5696 
VOLTS 

(SHIELD) 
RESISTOR 

VOLTS =0 
(OHMS)=0 
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5727 
GAS THYRATRON 

7—PIN MINIATURE TETRODE TYPE 

GENERAL DATA 

Electrical: 

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

Cathode: 
Minimum heating time prior to 
tube conduction   20 sec 

Direct Interelectrode Capacitances 
(Approx.) :° 
Grid No.1 to anode  0.026 • Mid 
Grid No.1 to cathode, grid No.2, 

and heater  2.4 144f 
Anode to cathode, grid No.2, 

and heater  1.6 MMf 
Ionization Time (Approx.): 
For dc anode volts . 100, grid-
No.1 volts (square-wave pulse) = 
50, peak anode amperes during 
conduction - 0  5   0.5 psec 

Deionization Time (Approx.): 
For dc anode volts . 125, dc anode 
amperes = 0.1, grid-No.1 resistor 
(ohms) = 1000, and grid-No.1 volts 
. -100  35 psec 

For dc anode volts = 125, dc anode 
amperes = 0.1, grid-No.1 resistor 
(ohms) = 1000, and grid-No.1 volts 
= -10 . . . . . . .   75 µsec 

Maximum Critical Grid-No.1 Current: 
For anode-supply volts (ras) = 460, 
and average anode amperes = 0.1 . . . 0.5 pa 

Anode Voltage Drop (Approx  )   8 volts 
Grid-No.1 Control Ratio (Approx.) 

with grid-No.1 resistor (megohms) 
= 0, grid-No.2 volts - 0  250 

Grid-No.2 Control Ratio (Approx.) 
with grid-No.1 resistor (megohms) 
= 0, grid-No.2 resistor (megohms) 
= 0, grid-No.1 volts - 0  1000 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). . 1-1/2" ± 3/32" 
Maximum Diameter  3/4" 
Dimensional Outline   See Genera/ Section 
Bulb  T5-1/2 
Base Small-Button Miniature 7-Pin (JETEC No.E7-1) 

next page. 
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GAS THYRATRON 

Basing Designation for BOTTOM VIEW  7BN 

Pin 1-Grid No.1 

Pin 2 - Cat hode 

Pin 3 - Heater 
Pin 4-Heater 

Pin 5-Grid No.2 

Pin 6-Anode 

Pin.7-Grid No.2 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For anode-suPPlyfrequencYof 6o cps 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse  1300 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Average, during tube conduction -10 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Average, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak   0.5 max. amp 
Average °   0.1 max. amp 
Fault, forduration of 0.1 second max.. 10 max. amp 

GRID-No.2 CURRENT: 
Average °   +0.01 max. amp 

GRID-No.1 CURRENT: 
Average@ . . . . . .   +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode 100 max. volts 
Heater positive with respect tocathode 25 max. volts 

BULB TEMPERATURE (At hottest point 150 max. 
on bulb surface)   °C 

AMBIENT TEMPERATURE  -75 min. °C 

Typical Operation for Relay Service: 

RMS Anode Voltage  117 400 volts 
Grid-No.2 Voltage  0 0 volts 
RIAS Grid-No.1 Bias Voltagen. . 5 - volts 
DC Grid-No.1 Bias Voltage  - -6 volts 
Peak Grid-No.1 Signal Voltage. 5 6 volts 
Grid-No.1-Circuit Resistrce . 1 1 megohm 
Anode-Circuit Resistance°  1200 2000 ohms 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance   10 max. megohms 

*.°...n.R: See next page. 
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GAS THYRATRON 

PULSE-MODULATOR SERVICE 

For rectangular-wave shapes, duty cycle of 0.001 max., 
*ease duration of 5 psec. max., and piase-reeetition 

rate of 500 POs mar. 

Maximum and Minimum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   500 max. volts 
Inverse . . . . . . . .   100 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction  -50 max. volts 
Average, during tube conduction . .   -10 max. volts 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction  -100 max. volts 
Average, during tube conduction . •   -10 max. volts 

CATHODE CURRENT: 
Peak  10 max. amp 
Average   0.01 max. amp 
Rate of change  100 max. amp/msec 

PEAK GRID-No.2 CURRENT  0.02 max. amp 
PEAK GRID-No.1 CURRENT  0.02 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewith respect tocathode 0 max. volts 
Heater positivewith respect to cathode 0 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  150 max. °C 

AMBIENT TEMPERATURE   -75 min. °C 

Maximum and Minimum Circuit Values: 

Grid-No.1-Circuit Resistance  0.5 max. megohm 
Grid-No.2-Circuit Resistance  525000 max. ohms 

1 2000 min. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are initial, unless otherwise sPecifiied 
Note en. Fax. 

Heater Current  1 540 660 ma 
Grid-No.1 Supply Voltage for 

Tube Conduction (1) 1  2 -2.9 -4.5 volts 
Grid-No.1 Supply Voltage for 

Tube Conduction (2) 1  3 - -5.2 volts 
Grid-No.1 Supply Voltage for 

Tube Conduction (3) 4  3 - -6.4 volts 
Anode-Supply Voltage for 

Tube Conduction (1) 1  5 - 38 volts 
Anode-Supply Voltage for Tube 

Conduction (1) at 500 hours . 1,5 - 50 volts 
Anode-Supply Voltage for 

Tube Conduction (2) 6  5 - 50 volts 

see next page. 
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GAS THYRATRON 

Note Nin. Nan. 

Anode-Supply Voltage for 
Tube Conduction (3)   7,8 650 volts 

RMS Grid-No.2 Supply Voltage 
for Tube Conduction (This 
voltage is 1800 out of phase 
with anode-supply voltage). . 1,9 1.9 3.3 volts 

Heater-Cathode Leakage Current: 
Heater 25 volts positive 

with respect to cathode . 1 - 15 e 
Heater 100 volts negative 
with respect to cathode . 1 - 15 Pa 

Heater-Cathode Leakage 
Current at 500 hours: 
Heater 25 volts positive 

with respect to cathode . . 1 - 20 Pa 
Heater 100 volts negative 

with respect to cathode . 1 - 20 Ma 
Leakage Resistance: 

Grid-No.2 to anode 1  10 760 - megohms 
Leakage Resistance: 
Grid-No.2 to anode at 
500 hours  1,10 380 - megohms 

Mote 1: With 6.3 volts cc or dc on heater. 

Note load 
'f-ellisrO de(;e1:f e(nrcisgrid2-1:::1 grreisdisnt°o.r2 (Loelgtoshm";)% 

Note 3: With anode-supply ec7,7d11,g:,9=:% 
Note 4: With 7.0 volts ac or dc on heater. 

Note 5: With grid-No.2 volts = 0, grid-No.1 volts = 0, load resistor 
(ohms) = 1000, and grid-No.1 resistor (megohms) = 0.1. 

Note 6: With 5.7 volts etc or dc on heater. 

Note 7: With 0 volts on heater. 

Note 8: With grid-No.1 volts . -100, grid-No.2 volts 0, and load 
resistor (ohms) . 10000. 

Mote 9: With anode-supply volts (rms) . 150, grid-No.1 supply volts 
(rms and in phase with anode-supply voltage) = 16. 

mote 10: With grid-No.2 volts = 080 with respect to anode and all other 
electrodes floating. 

a For pulse-modulator service, tolerance Is 9105, -50. 

° Without external shield. 

e Averaged over any interval of 30 seconds maximum. 
O Approximately 180 ° out of phase with the anode voltage. 

0 Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   750 max. 
This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are tested in 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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GAS THYRATRON 

four different positions. At the end of this test, tubes 

will not show permanent or temporary shorts or open 

circuits, and are required to meet established limits for 
heater-cathode leakage current, grid-No.I supply voltage 

for tube conduction and anode-supply voltage for tube 
conduction Cll. 

Fatigue Rating: 

Vibrational Acceleration  2.5 max. 
This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected 
in each ofthree positIonsto 2.5 g vibrational acceleration 

at 60 cycles per second for 32 hours. At the end of this 
test, tubes will not show permanent or temporary shorts 

or open circuits, and are required to meet established 

limits forheater-cathode leakage current, grid-No.1 supply 
voltage for tube conduction iii and anode-supply voltage 

for tube conduction Cll. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation. . . . 2000 min. cycles 
Under the following conditions: Heater volts = 7.5 cycled 

one minute on and oneminute off, heater 100 volts negative 
with respect to cathode, and all other elements connected 

to ground. 

Shorts and Continuity Test: 

This test Is performed on a sample lot of tubes from each 

production run. In this test a tube is considered In-

operative If it shows a permanent or temporary short or 
open circuit. 

1-Hour Stability Life Performance: 

This test Is performed on a sample lot of tubes from each 
production run to Insure that tubes have been properly 

stabilized. Conditions of life testing are specified 
under 500-hour intermittent Ilfe performance, except test 

run at room temperature. Tubes are initially read for 

grld-No.I supply voltage for tube conduction Ill. At the 
end of I hour, grid-No.1 supply voltage is read. The 

variation in the 0-hour and 1-hour readings will not exceed 
15 per cent. Tubes must also meet established limits of 

grid-No.I supply voltage. 

100-Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early in-

operatives. Conditions of life testing are specified 

under 500-hour intermittent life performance, except test 
run at room temperature. At the end of 100 hours, a tube 
is considered inoperative if a shows a permanent or 

8-57 TENTATIVE DATA 3 ELECTRON TUBE DIVISION 
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GAS THYRATRON 

temporary short oropen circuit orfails to meet establish-
ed limits of grld-No.I supply voltage for tube conduction 
1 1). 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual 
tube and to guard against epidemic failures of any of the 
characteristics indicated below. Life testing is conducted 
underthé following conditions: Heatervolts= 6.3, anode-
supply volts lrms) = 460, grid-No.2 supply volts = 0, 
average anode milliamperes = 80, peak anode milliamperes 

= 500, grid-No.1 resistor (ohms) = 50000, and minimum 
bulb temperature 10C) = 150. At the end of 500 hours, 
tube will not show permanent shorts or open circuits and 
will be criticized for the total number of defects in the 
sample lot and for the number of tubes failing to pass 

established initial limits of heater current,grid-No.1 
supply voltage (Il, and 500-hour limits for anode-supply 
voltage Il), heater-cathode leakage current, and leak-
age resistance shown under CHARACTERISTICS RANGE VALUES. 

OPERATING CONSIDERATIONS 

Sufficient anode-circuit resistance, including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

Curves shown under Type 2D2I also apply to the 6727 

(-) 
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GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater. for Unipotential Cathode: 
Nin. Av. Max. 

Voltage 57 6.3 6.9 ac or dc volts 
Current at 6.3 volts . . . - 2.6 2.85 an 

Cathode: 
Minimum heating time prior to 

tube conduction  30 sec 
Maximum outage time without reheating. 5 sec 

Direct interelectrode Capacitances 
(Approx.):° 

Grid No.1 to anode   0.23 ;ea 
Grid No.1 to cathode, grid No.2, 

and heater   5.8 
Anode to cathode, grid No.2, 

and heater   3.9 Mgf 
Ionization Time (Approx.): 
For conditions: dc anode volts 100, 
grld-No.2 volts • 0, grid-No.1 

square-pulse volts • +50, and peak 

anode amperes during conduction 

5 0.5 psec 
Deionization Time (Approx  )   See Nile 
Maximum Critical Grid-No.1 Current: 

For conditions: ac anode-supply volts 
= 460 (reel, and average anode em-
peres • 0  5   3 pane 

Anode Voltage Drop (Approx.)   10 volts 
Grid-No.1 Control Ratio (Approx.): 

For conditions: grid-No.I resister 

Imegohmsl • 0, grid-No.2 resistor 

imegohmsl = 0, and grid-No.2 volts 
• 0  150 

Grid-No.2 Control Ratio (Approx.): 
For conditions: grid-No.1 resistor 

lmegohmsl • 0, grid-No.2 resistor 

imegohms) = 0, and grid-No.1 volts 
• o  650 

Mechanical: 
Mounting Position  Any 
Maximum Overall Length   3-7/8" 
Maximum Seated Length  3-5/16" 
Maximum Diameter   1-23/32" 
Bulb   T-12 
Base   Large-Wafer Octal 6-Pin 

with External Barriers and Sleeve (JETEC No.B6-100) 

O Without external sale& ..-Indicates a change. 
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Basing Designation for BOTTCM VIEW   BCC 

Pin 1 - Cathode 

Pin 2 - Heater 

Pin 3 - Grid No.1 

Pin 5 - Anode 

Pin 7 - Heater 

Pin 8 - Grid No.2 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

For anode—supply frequency of 6o cpS 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volt: 
Inverse. . . . . . . . .   1300 max. volt: 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volt: 
Average', during tube conduction -10 max. volt: 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction-  -200 max. volt: 
Average°, during tube conduction . . . • -10 max. volt: 

CATHODE CURRENT: 
Peak   5 max. ame 
Average°   0.5 max. ame 
Fault, for duration of Q.1 second max.   20 max. ame 

AVERAGE GRID-No.2 CURRENT*   +0.05 max. an 
AVERAGE GRID-No.1 CURRENT°   +0.05 max. ami 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volt: 
Heater positive with respect to cathode. 25 max. volt: 

AMBIENT-TEMPERATURE RANGE  -75 to +90 °C 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance   

g averaged over any interval of 30 second, nazism  

2 max. megohms 

Indicates a change. 

NW DIVISION 
MOO COMMON OF ANTOCT. HARMON, WPM TIMM 
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GAS THYRATRON 

TABLE I 

Ecc i = DC Grid-No.1 Supply Voltage (Volts) 
Ecc2 - DC Grid-No.2 Supply Voltage (Volts) 
R91 . Grid-No.1 Resistor (Niegohms) 
Rg2 . Grid-No.2 Resistor (Ohms) 

DC Anode Volts 125 250 
R91 Ec, I Rg2 Ece2 

DC Anode Amperes 0.5 1.0 0.5 1.0 

DE ION I ZAT I ON 
TIME 
µ sec 

(Approx.) 

1/5 
350 
650 

100 
125 
250 

225 
375 
700 

125 
150 
275 

250 
450 
1100 

100 
150 
275 

275 
475 
1200 

125 
175 
300 

0.001 
0.1 
2 

0.001 
0.1 
2 

-13 

}-100 

1000 

1000 

0 

0 

0 Series resistor between grid 90.2 and cathode. 

I 9/16° —... 

MAX. 

T12 BULB 

LARGE-WAFER OCTAL 
6-PIN WITH 

EXTERNAL BARRIERS 

% 
- 
MAX. 

•I6 

3 7/; 

MAX. 

AND SLEEVE 
JETEC NS 136-I00 

I 23/32" 

MAX. 

92CS-7633R1 

4-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JIHM 

DATA 2 



6012 
GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID—N21 VOLTAGE 

GRID-N22 (SHIELD) VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID-N21 RESISTOR, 0.1 MEG. AND 
2 MEG., AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE. FOR HEATER-
VOLTAGE RANGE OF 5.7 TO 6_9 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF FROM -75' TO • 90C. 

RANGE FOR RANGE FOR 
2 MEC.HMS .. ----- -- -Kai M EG°I-N 

' „ --------- 

'V 
DUCTING CON-

G,A1 

, C. R T IC A L 

\/ 

NON 
CONDUCTING 

• 

t 

-16 

800 

-12 -8 -4 0 
DC GRID- N21 SUPPLY VOLTS 

92C5 - 7748T1 
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6012 

AVERAGE CONTROL CHARACTERISTICS 

111111 
Er= 6.3 VOLTS 

GRID - NP- 2 RESISTOR (OHMS) = 0 

GRID - N2 I RESISTOR (OHMS) 0 

1 I 
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AVERAGE GRID-N21 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 
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6073 
VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHARGE TYPE 

Intended for appitcations whereuerystable character— 
istics and dependable performance under shock and 

utbration are paramount: ?he 6073 ta a "premium" 
uerston of the 042. 

DATA 

General: 
Cathode  ' 

Mechanical: 
Mounting Position   Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip) . . . 2" ±3/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small—Button Miniature 7—Pin (JETEC No. E7-1) 

Basing Designation for BOTTOM VIEW   580 

Pin 1—Anode 
Pin 2—Cathode 
Pin 3—Internal 

Connection— 
Do Not Use 

Pin 4—Cathode 

Pin 5—Anode , 
Pin 6—Internal 

Connection— 
Do Not Use 

Pin 7—Cathode 

Maximum Ratings, Absotute fetues1 

AVERAGE STARTING CURRENT (See note below) . 75 max. 
DC CATHODE CURRENT   {30 max. 

5 min. 
AMBIENT TEMPERATURE RANGE   —55to+90 
FREQUENCY  • • • 0 max. 

Characteristics Reap Values for Equipment Design: 
Min. Iv. fax. 

DC Anode—Supply Voltage   185à 
Anode Breakdown Voltage   — 
Anode Voltage Drop  140* 
Regulation (5 to 30 ma)   — 

Circuit Values: 
Shunt Capacitor   — — 0.1 id 
Series Resistor   See note below 

COTE: The notes and circuit Information Shwa under Type 0A2 are aleo 
applicable to the COT). 

ma 
ma 
ma 
°C 

cps 

L.A. see next page. 

volts 
156 185e volts 
151 168e volts 
2 Ge volts 

MAY 1, 1952 TIMIEDIEMARTNUIT 
woo OMPOILATION Of »MICA, HARMON, NM MIRY 

TENTATIVE DAU 



Shock and Vibration Tests: 

These tests are made as indicated in the JAN Specifications 
JAN 1—A for Electron Tubes, May, 1946 under the sections as 
follows: 

Section F-6b (9e) Shock Test: 
Instantaneous Impact Acceleration . . 900 max. 

Section F-6b (9f) Vibration Test: 
Vibrational Acceleration  2.5 max. 

a Not less than indicated supply voltage should be provided to insert 
'starting throughout tube life. 

• Maximum Individual tube value during life. 

b Minimum individual tube value during Ilte. 

MAY 1. 1952 TENTATIVE DATA 
NOE DEPMIthiENT 

U1)10 COPOUTION Of /YMCA, lefilf014. HIM JUSIV 



8074 
VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHARGE TYPE 

Intendedforapplicaitons where very stable character-

istics and dependable performance under shock and 

vibration are paramount. The 6074 la a "premium" 

°fusion or the 082. 

DATA 
General: 

Cathode  Cold 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). . 2" 0/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   

Pin 1-Anode 
Pin 2-Cathode 
Pin 3— Internal 

Connection-
Do Not Use 

Pin 4-Cathode 

Maximum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT (See note below) 

DC CATHODE CURRENT   

AMBIENT TEMPERATURE RANGE  
FREQUENCY  

(JETEC No.E7-1) 
5BQ 

Pin 5-Anode 
Pin 6-Internal 

Connection-
Do Not Use 

Pin 7-Cathode 

75 max. {30 max. 
5 min. 

-55 to +90 
0 max. 

Characteristics Range Values for Equipment Design: • 

Min. Av. Max. 
DC Anode-Supply Voltage. . . • 133à 
Anode Eireakoomn Voltage. . .   115 1334 
Anode Voltage Drop   101* 108 114. 

Regulation (5 to 30 ma). . 46 
Circuit Values: 

Shunt Capacitor 
Series Resistor 

1021 

Ma 

MA 

oc 
cps 

volts 
volts 
volts 
volts 

0.1 Pf 
See mate below 

aOTE: The notes and circuit information seem under Type 0A2 are also 
applicable to the 6075. 

see next peg.. 
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woo CORPORATION or mac*. IMPRISON. PM awn 



6074 

VOLTAGE REGULATOR 

Shock and Vibration Teats: 

These tests are made as indicated in the JAN Specificationl 
JAN 1—A for Electron Tubes, May, 1946 under the sections a 
follows: 

Section F-6b (9e) Shock Test: 
Instantaneous Impact Acceleration . . 900 max. 

Section F-613 (9f) Vibration Test: 
Vibrational Acceleration  2.5 max. 

• sot less than indicated supply voltage should be provided to 'noun 
'starting. throughout tube life. 

e Maximum individual tube value during life. 

* Mininum individual tube value during life. 

MAY 1. 1952 
TUBE DEPARTMENT 

GOO COIPOLATION OF AFAVIICA. KAMM. NMI JMIT 

ENTATIVE D 
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6130/3C45 
HYDROGEN THYRATRON 

POSITIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage  6.3 {710% 
+5% 

Current at 6.3 volts: 
Minimum  2 amp 
Average  2.3 amp 
Maximum  2.5 amp 

Minimum heating time   2 minutes 
Direct Interelectrode Capacitances 

(Approx.): 
Grid to anode  3.9 pmf 
Grid to cathode  8.6 mPf 

Ionization Time (Approx.) °   0.6 psec 
Deionization Time (Approx  )   25 psec 
Anode-Cathode Voltage Drop (Approx.) 

at middle of pulse duration  150 volts 
Maximum Variation inFiringTime (Jitter)  0.06 psec 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   5-3/16" 
Seated Length  4-3/8" t 3/16" 
Maximum Diameter   1-9/16" 
Weight (Approx.)   3 oz 
Cooling Natural 
Bulb  T12 
Çap Small (JEDEC No.C1-1) 
Base . . . .Médium-Shell Small 4-Pin, MIcanol (JEDEC No.A4-9) 

Basing Designation for BOTTOM VIEW  4BL 

ac or dc volts 

Pin 1-Heater 
Pin 2-Cathode, 

Circuit 
Returns 

Pin 3-Grid 
Pin 4-Heater, 

Cathode 
Cap-Anode 

PULSE-MODULATOR SERVICE 

Maximal and Minimum GCS. Ratings, Absolute Values: 

For Pressures down 

to 70 MM of Ng' 

DC ANODE-SUPPLY VOLTAGE  800 min. volts 
PEAK ANODE VOLTAGE: 
Forward (Ewe)"  3000 max. volts 
Inverse  5% of Ebmf min. volts 
After anode-current pulse: 4 

During first 25 psec . . . 1500 max. volts 
After first 25 msec. . . . 3000 max. volts 

13,.... *.A: See next page. 

4-59 ELECTRON TUBE DIV,StON 
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6130/3C 45 

HYDROGEN THYRATRON 

ForOressuresdown 
to 70 mu of Eggi 

GRID VOLTAGE: 
Negative (DC or Peak), 
before conduction  200 max. volts 

Peak positive—pulse  175 min. volts 
ANODE CURRENT: 

Peak   35 max. amp 
Average°   0.045 max. amp 
Rate of rise   750 max. amp/14sec 

OPERATION FACTORt  3 x 108 max. 
PULSE DURATION,  6 max. psec 
AMBIENT-TEMPERATURE RANGE. —50 to +90 °C 

Typical Operation: 4 

At 2000 PPS in accontanying gip-Gait 
with pulse duration of o.5 psec 

DC Anode—Supply Voltage  1250 volts 
Peak Anode Voltage: 

Forward  3000 volts 
Inverse: 

Immediately after anode— 
current pulse  530 volts 

GRID VOLTAGE: 
Negative, before conduction. . . 0 volts 
Peak positive—pulse (Unloaded) . 175 volts 

Effective Grid—Circuit Resistance. 1000 ohms 
ANODE CURRENT: 

Peak   35 amp 
Average°   0.035 amp 

Operation Factort  2.1 x108 
Peak Power Output to Pulse 
Transformer (T)  43000 watts 

Maximum Circuit Values: 

Effective Grid—Circuit Resistance. 1500 max. ohms 

CI Defined as the time interval between the point on the rising portion 
of the grid pulse which is 26 per cent of the peak unloaded-pulse 
amplitude and the point on the anode-current pulse which is 26 per cent 
of its peak amplitude. The anode-current pulse has a maximum time rise 
of 0.05 µsec. The grid pulse hasa minimum peak amplitudeof 130 volts, 
a maximum rise time of 0.5 µsec, and is supplied by a driver having a 
maximum internal impedance of 1500 ohms. 

e Continuous Commercial Service. 

Corresponds to altitude of about 50.000 feet. 

* In applications where the anode voltageis applied instantaneously, the 
power-supply filter should be designed so that the peak forward anode 
voltage is applied at a rate not to exceed 75,000 volts per second. 

• Exclusive of spike not having more than 0.05 µsec duration. 

2 Averaged over any cycle. 
Defined as Peak Forward Anode roltsxPolse-Repeittton Rate (*.$)e Peak 
Anode Amperes (excluding spike). 

▪ é; see next page. 

4-59 ELECTRON TUBE DIVISON 
RADIO COIWOEATION OF AMERICA, MAWISOM, NEW Miff 

DATA 1 

) 

o 



6130/3C 45 
HYDROGEN THYRATRON 

▪ Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous amplitudes are equal to 70.7 per 
cent of the maximum amplitude excluding spike. 

• Operation with a bulb temperature within the approximate range of 60° 
to 90. C measured on the bulb directly oppositethe anode is recommended 
for longest life. To attain thin temperature under operating conditions 
involvinglow ambient temperature, the use of a heat—conserving enclosure 
for the tube may be necessary. 

OPERATING CONSIDERATIONS 

The anode is brought out of the tube to a Small cap. The 

connector for this cap should be of the heat-radiating type 

and the connector lead should have ample current-carrying 

capability for the operating requirements. 

Sh;e1d;ng of the 6I30/3C45 should be provided If It is 

qperated in the presence of strong eletriawflelOs which will 

ionize the gas within the tube. Affi such ienization will 

cause erratic performance. + 

Cooling of the 6I30/3C45 is acComplished by natural 

circulation of air around it. tmeser no e4rcumetancmg should 
a stream of cooling air be applied to the glass envelope. 

TYPICAL PULSE-MODULATOR CIRCUIT 

C: Blocking Capacitor, 0.001 uf 

egg: PusIrtagem ioriatic; :,:,:ffp(im opariee)positive-pulse grid 

L: Charging Choke, 5 henries 

PFM: Pulse—Forming Network with iterative impedance of 
50 ohms, and a two—way transmission time of 0.5 400c 

RI: Grid Resistor, 30,000 ohms 

R2: Effective Resistance of grid circuit, 1000 ohms 

RL: Load Resistance. Value reflected lato primary of 
transformer (T) is 35 ohms... .4.:" . de 

T: Matching Pulse Transformer • ' 
MP,  

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORAnOry OF aurpirn HARRISON. NEW MSC! 
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SJ1 ..J%Jf ••• 

HYDROGEN THYRATRON 
g. 

Devices and arrangements Shown Or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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