
RCA TUBE 
HANDBOOK 
HB-3 

MISCELLANEOUS 

TUBE 

SECTION 

This Section contains data on certain 

tubes not falling within the scope of other 

Sections of this Ilandl k. 

For further Technical Information. write to 
Commercial Engineering, Tube Dirision, 
Radio corporation of Arner;ca, Harrison, IV. . 1 
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CLASSIFICATION CHART 

FOR TYPES IN 
MISCELLANEOUS TUBE SECTION 

When choosing tube types, the eouipment designer Mould 
refer to the RCA PREFERRED TYPES LIST and its companion 
list - TYPES NOT RECOMMENDED FOR YEN EQUIPMENT DESIGN - 

bothoftehich appear in the Genera/ Section. 

Description TUBE TYPE 

TUBES FOR UHF APPLICATIONS 

Acorn Types 

03cillator Triode 6F4 
Oscillator Triode 6L4 

Sharp-Cutoff Pentode 954 
Medium-Mu Triode 955 

Remote-Cutoff Pentode 956 
Medium-Mu Triode 957 
Medium-Mu Triode 958-A 

Sharp-Cutoff Pentode 959 
UHF Diode 9004 
UHF Diode 9005 

"Pencil Types' 

Medium-Mu Triode 5675 
rixed-Tuned Oscillator Triode 5794 

High-Mu Triode 5876 
Medium-Mu Triode 5895 

UHF Diode 6173. 
Medium-Mu  Triade 6265 
Medium-Mu Triode 6264 

Fixed-Tuned Oscillator Triode 6562 

Other Typos for UHF Applications 

Lighthouse Triode 2C40 
Lighthouse Triode 2C43 

Klystron 2K26 
High-Mu Triode 6J4° 

Oscillator Triode 6026. 
Traveling-Wave Tube 6861 
Sharp-Cutoff Pentode 9001° 
Medium-Mu Triode 9002° 

Remote-Cutoff Pentode 9003° 
UHF Diode 9006° 

VACUUM-GAUGE TUBES 

Thermocouple Type 1946 
Pi rani Type 1947 

Hard-Glass Bulb, Ionization Type 1943 
0 Soft-Glass Bulb, Ionization Type 1950 

• 

• 

e 
miniature type. 
Sou.; n i at ure type. 

4-57  TUBE DIVISION CLASSIFICATION 
tAoio coae.fiom Of AUFRICA CHART 



CLASSIFICATION CHART 
FOR TYPES IN 

MISCELLANEOUS TUBE SECTION 
Description TUBE TYPE 

TLBES FOR SPECIAL APPLICATIONS 

Mechano—Electronic Transducer 
Remote—Cutoff Beam Pentode 

(For use inShuntVoltage-Regulator Service) 

5734 

5890 

RECTIFIERS 

Maximal, 

Plate Ma. , 

Average Peak 

Maximum 

Peak Invert, 

Plate Volts, 

Filament ( F) 

or Heater ( 11) 

Volts A 

TUBE 

TYPE 

Half-Wave Vacuum Types 

2 40 60000 
5 20 20000 

7.5" 60. 12500e 
20 150 40000e 
25 270 20000 

100 750 40000 

1.6 F 
2.5 F 
2.5 H 
2.5F 
2.5 F 

5 F 

1.25 
5 

1.75 
5 
6 
6 

5825 
878 
2X2-A 
8013-A 
579-8 
8020 

Absolute values, except as noted. 

• This value may be increased to 55.000 volts when the 801y-A is immersed 
in oil. 

a Design-center value. 

4-57 CLASSIFICATION 
CHART TUBE DIVISION 

1/010 COIF0.11ON OF »AFRICA lEAREISON, NEW JERSEY 



Mirel 

MAX. D—C HEATER—CATHODE POTENTIALS 
OF MISCELLANEOUS TYPES 

Based on JAN SPeciftcations as of January 3. 144 

The follDwing Miscellaneous TuDes appear in the JAN 
Specifications as having an absolute maximum heater-
cathode potential rating as shcwn below. The corres-
ponding design-center maximum ratings may pe taken as 
90 volts and 80 volts, respectively, for the 10C,- eid 
90-volt absolute maximum values. Types forwhich heater-
cAthode potential ratings are givenon their data pages 
a-e not included in this list. 

Absolute 
Tyke tax. Volts 

2C21/1642 100 
2C22 100 
6C4 100 
1246 100 
954 90 
955 90 
956 90 
1629 100 
1635 100 
9001 90 
9002 90 
9003 90 

(Tentative) 
JAN. 15, 1944 MISC. TUBE H-K RCA VICTOR DIVISION 

RADIO CORPORATION Of NEWRICA, ITARRISON, NEW 1E15E1 POTENTIALS 





• 
2J4I 

MAGNETRON 
FREQUENCY—STABILIZED TYPE 

Tunable: 9300-9320 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: ID Voltage  5 t 10% ac or dc volts 
Current  0.36  amp 

Minimum Cathode Heating Time   1 minute 
Frequency  9310 Mc 
Frequency Range  f9320 max. Mc 

19300 min. Mc 
Maximum Pull cg Frequency: 

At 9300 Mc   2.5 Mc ge At 9310 Mc   1.5 Mc 
At 9320 Mc   2.5 Mc 

Maximum Frequency Change with Anode 
Stud Temperature Change 0  025 Mc/ °C 

Mechanical: 

Mountirq Posi7ion  Any 
Dimensions   See Dimensional Outline 
Weight ( Approx.)   7-112 lbs 
Mating Output RF Connector   MIL Type UC-40/U 
Base   Short Skirted Mi iature Double Bayonet 
Terminal Connections (See Dimensiona! Ostline): 

H - Heater 

K - Cathode 

P - Anode 

• 
PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For Duty Cycle 

PEAK ANODE VOLTAGE   3000 mar. volts 
SPEAK ANODE CLRRENT   {1.2 max. 

0.8 mip. amp 
amp 

PEAK POWER INPUT   3.6 may. kw 
AVERAGE POWEF INPUT  10.8 ma). watts 
PULSE DURATION   0.6 may. µsec 
OPERATION TIME IN ANY 100-

MICROSECOND INTERVAL   3 mac. , sec 

BIENT gi TEMPERATURE  85 mas. Oc. ABSOLUTE PRESSURE ON WAVEGUIDE WINDOW.   • 30 ma. psi 

LOAD VOLTAGE STANCING-WAVE RATIO . .   • 1.5 ma‹. 
TIME OF RISE OF VOLTAGE PULSE .... . 0.2 max. µsec 

of o-oo3 max. 

4-56 DATA TUBE DIVKION  
RADIO CORPORATION OF NAERICA, HARNSON NEW JERSEY 



2J4I 

MAGNETRON 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current   1 0.32 0.40 amp 
Peak Anode Voltage .... 1,2,3 2350 2650 volts 
Peak Power Output: 

At 9300 Mc   1,2 240 — watt 
At 9310 Mc   1,2 300 — watts 
At 9320 Mc   1,2 240 — watts 

Note 1: With s volts ac or dc on neater. 

Note 2: With peak anode current of 1 ampere, duty cycle of 0.003, pulse 
duration of 0.5 µsec t 10%, load voltage standing—wave ratio, 
1.1 max. 

At 9310 Mc. Note 3: 
HEATER a. CATHODE 

t NA A R 

1 2t'le. 

,„; 
•'.16 

NAY.. 

SHORT SAMTED 
NATURE DOUBLE 
BAYONET BASE 

os; 

REFERENCE 
PLANE A 

al; 

TUBE DIVISiON 
RADIO CORPORATION OF AMERICA, HARRISON. 51w lERS 

DATA 



• 
2J4I 

MAGNETRON 

• 

SURFAcE D 
(NOTE 1) 

14' °IA.-

SURFACE E 
(NOTE 2) 

2,00e 

ENLARGED VIEW 
DETAIL A  

TAP- CLASS .2 FIT 
(NOTE 3) 

ripa - 

,. . — i..- I1/3; MIN. 

230 

25 e;» 
ENLARGED VIEW 

SECTION C-C 

Reference plane A is defined as the plane through a plane 

surface on which the mounting flarge rests. 

Reference plane B is defined as the plane which is perpen-

dicular to the reference plane A and passes through the 

exact centers of the indicated mounting flange holes. 

Reference plane C is defined as the plane which is mutually 

perpendicu'ar to the reference planes A and B and passes 

thrcugh the exact center of the ivdicated mounting flange 

hole. 

NOTE I: When resting on a plane surface, surface 3 has a 

flalness such that a 0.010" thickness gauge, 1/6" wide 

wil' not enter between surface D and the plane surface by 

more than 0.020". 

NOTE 2: Surface E recessed not more than 0.035. and 

not less than 0.010" and parallel to surface D within 

0.0 0". 

NOTE 3: Hole and shaft are conceitric within 0.02D". 

NOTE 4: With the mounting flange re,ting on a plane sur-

face, the flatness of surface F is such that a 0.010" 

thickness gauge, 1/8" wide will not peter more than 1/4". 

92C J-86548 

4-56 TUBE Ma:DM 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 





1 C 2 1 

GAS-TRIODE 
COLD-CA7HODE GLOW-DlSCHAPGE TYPE 

Maximum Overali Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 1- No Connection 
Pin 2- Cathode 
Pin 3- No Connection 
Pin 5- Anode 

Mounting Position 

Inte 
Pin 
Pir 
• 

BOTTOM VIEW ( G-4\1) 

CHARACTERISTICS 

Peak ARode Breakdown Voltage ( Grid tied 
to cathode) 

Peak Positive Grid Breakdown Voltage 

D-C Anode Ext:nction Voltage 
Grid Current For transition of dis-

charge to anode at 100 volts peak) 
Anode doltage-Drop 
Grid Voltage-Drop 

2-5/8" 
2-1/16" 
1-5/16" 

T-9 
rmed.Sh.Octal 6-Pin 
7- Grid 
8- No Connection 
-Gas Tube -ype 

Any 

180 min. volts 
f 66 min. volts 
160 max. volts 
73 approx. volts 
25 ay. pamp. 

L50 max. pamp. 
73 approx. volts 
55 approx. volts 

Marsmum Ratings Are Design..- Center 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-Signal 

Voltages ( Peak) 
D-C Grid Current 

TO BULB 

INTERMEDIATE 
SHELL OCTAL 
6- PIN BASE 

MAX. 

2 

MAX. 

100 max. ma. 
25 max. ma. 

125 - 145 volts 
66 max. volts 
40 min. volts 

100 min. volts 
100 

2 518' 

MAX. 

92C - 6396 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 

AlANIJiACTURING COMP,. 

TENTATIVE DATA 
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IC21 

GAS-TRIODE 

AVERAGE TRANSITION CHARACTERISTIC 

TYPE IC21 

250 

4 50 

o 20 40 60 SO 100 
GRID MICROAMPERES(D-C) 

92C- 6419R1 

AVERAGE ANODE CHARACTERISTIC 

TYPE IC21 
I 

• 10000 -100.0 du* 

+100 

o 
-40 -20 

«e +40 41i.0 + 60 

100  

ANODE MILLIAMPERES( NSTANTANEOUS) 

92C-6420 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 
*CA MANUFACTURING C0.411ANY INC 

92C-6419R1 
92C-6420 



41080,. 
P(11 ,( 
N•0› 

2A4-G 

GAS-TRIODE 
HOT—CATHODE CONTROL—GRID 7YPE 

Filament 
Voltage. 
Current 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 1— No Connection 
Pin 2— Filament + 
Pin 3— Plate 
Pin 4— No Connection 

Mounting Position 
BOTTOM 

Coated 
2.5 
2.5 

Small 
Pi 
Pi 
Pi 

(G-5S7 ) 

a—c or d—c volts 
amD. 

4-1/8" 
3-9/16" 
1-9/16" 
ST-12 

Shell Octal 7—Pin 
n 5— Grid 
n 7— Filament — 
n 8— No Connection 

RELAY SERVICE  

Peak Inverse Anode Voltage 
Peak Forward Anode Voltage 
Peak Vcltage.Between Any Two Electrodes 
Peak Anode Current 
Average Anode Current ( Averaged over 

Any Period • 45 Seconds) 

Anode Drop 

• Filament voltage should be applied for 2 seconds 
drawn from the anode. 

Any 

200 max. volts 
200 max. volts 
250 max. volts 

1.25 max. amp. 

0.10 max. amp. 
15 volts 

before curent is 

July 1, 1941 RCA RADIOTIlON DIVISION 
RCA A.A.RACIORWG COMPANY 11, 

TENTATIVE DATA 





2C40 

LIGHTHOUSE TRIODE 
SuPefsedes Types 4.18—.4 and 446—B in Miiitary Equipment 

GENERAL DATA 

Electrical: 

Heater for Unipotential Cathode: 
Voltage  6.3 t 5% . eC or dc volts 
Current  0 75  amp. 

Direct kiterelectrode Capacitances: 
Grid to Plate'   1.3   uilf 
Grid to Cathode* . . . . 2.1   ppf 
Plate to Cathode?,  0 02   ppf 
Cathoae to Shell . . . . 100 apprcx  puf 

Characteristics, Class Al Amplifier: 
DC Plate Voltage   250 volts 
Cathoce-Bias Resistor' .  200 ohms 
Ampliticatior Factor   36 
Plate Resistance   7500 ohms 
Transconductance   4800 pmhos 
Plate Current   16.5 ma. 

Mechanical: 

Operating Position   Any 
Mounting   Tube shouldbe supported byitsmetal shell 

and not by its base or other terminals 
Dimensions and Terminals   See Outline Drawini 
Base   Small H-Wafer Octal 6-Pin 

BOTTOM VIEW 
Pin 1- Internal Con. 

Do Not Use 
Pin 2- Heater 
Pin 3 - Cathode 
P n5 - Cathode 
Pin 7 - Heater 
P in 8 - Cathode 

Shell 1 'Cathode 
IS) iRF Terminal 

Centel 
Di„ Grid 
(GITermindl 

Post 6 
Plate 

D'scIP11 
End  { Terminal 

RF AMPLIFIER 6 OSCILLATCR - Cass C Telegraphy 

Maximum Ratings, Design-Center Values: 

DC PLATE VOLTAGE   450 max. volts 
DC PLATE CURRENT   22 max. volts 
PLATE DISSIPATION   5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode • . 90 max. volts 
Heater positive with respect to cathode • 90 max. volts 

PLATE-SEAL TEMPERATUREO   150 max. 0C 

With cathode connected directly to shell. 
- Finest Dias is not recommended. 

A with shield having diameter of 2-3/8 in plare of grid disc terminal, 
tt under extremely high ambient temperatures, the plate—seal temperature 

must never exceed 200.C. 

Nov. 15,1945 RCA VICTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION Of AMERICA NANI,SON, NEW JERSEY 



q5.7° 
2C40 

LIGHTHOUSE TRIODE 

047" MAX \ 

.250" 
±.008" 

I 
/ .030"- 

.035" *.ois 

1 1 
1.240" -/--- 11  
4.020" i 

1.973" 
MAX. 

±.0 5' 
,1 .490" 

.015" 

.425" 
±.030" 

/„ 
.195 
±.015" 

.250"t . 002" D1A. 

PL ATE POST AND 
DISC TERMINAL 

1 5/ MAX. 

GRID DISC 
TERMINAL 

.812" ± . 0035" 

1.031"i.008" 

SHELL 

CATHODE R- F 
TERMINAL 

I. 226"± .010" 

SKIRT «N 

2 9/16' 

MAX. 

SMALL H -WAFER 
OCTAL 6- PIN 

BASE 

92CM - 6571 

PLATE POST, GRID DISC TERMINAL, AND CATH-

ODE RF TERMINAL ARE CONCENTRIC WITH RE-

SPECT TO EACH OTHER WITHIN 1/64". 

* NOT TO BE USED FOR RF CONTACT IN NEW 

EQUIPMENT DESIGNS. 

Nov. 15, 1945 RCA VICTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



2C40 

AVERAGE PLATE CHARACTERISTICS 
Fill 

E r63 VOLTS 

• 

1  

/ 

0 0 0 0 
OD 4:, cr IV 

PLATE Ob ) 0R GR ID ( lc ) M IL L 1 AMPERES 

MAR. 3,1945 RCA VICTOR DIVISION 92CM-6507 
1.10 CORPOI1A1101+ 01 .11. 1.,15014 NEW IF151Y 

O 
O 

O 
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2C43 

LIGHTHOUSE TRIODE 

GENERAL DATA 

Electrical: 

Heater tór Unipotential Cathode: 
Voltage   6.3 t Mt. . . ac or dc volts 
Current   0.9   asp. 

Direct interelectrode Capacitances: 
Grid to Plate' 1  7   011f 
Grid to Cathode' . . . . 2.8   uof 
Plate to Cathode't  0 02   ogf 
Cathode to Shell . . . . 100 approx  oof 

Characteristics, Class Al Amplifier: 
DC Plate Voltage   250 . . 
Cathode-Bias Resistor.'  100 . • 
Amplification Factor   48 . • 
Plate Resistance   6000 . . 
Transconductance   8000 . • 
Plate Current   20 . . 

volts 
ohms 

ohms 
pmhos 

ma. 

Mechanical: 

Operating Position   Any 
Mountirg   Tube should be supported by its metal shell 

and not by its base or other terminals 
Dimensons and Terminals   See Outline Drawing 
Base   Small 4-Wafer Octal 6-Pin 

BOTTOM VIEW 
Pinl - Internai Con. 

Do NM. Use 
Pin 2 - Heater 
Pi n 3 - Cathode 
P i n 5 - Cathode 
Pin 7 -Heater 
Pin - Cathode 

Shell 1 ' Cathode 
iS1 j IRF Terminal 

Center 
Disc ¡Grid 

(GI Terminal 

Post Ali Plate 

End Terminal 
DiscM 

RF AM,LIFIER d. OSCILLATOR - Class C Telegraphy 

Maximum Ratings, Design-Center Values: 

DC PLATE VOLTAGE   450 max. volts 
DC PLATE CIRRENT   36 max. ma. 
PLATE DISSIPATION   10 max. watts 
PEAK hEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 
Heater positive with respect to cathode 

PLATE-SEAL TEMPERATUREA   

With cathode connected directly to shell. 
.* Fixed bias is not -ecommended. 
6 with shield laving dimeeter of 2-3/a , in plane of grid disc terminal. 

Under extrerely high pmbient temperatures, the plate-seal temperature 
must never exceed 200"C. 

90 max. volts 
90 max. volts 
150 max. 0C 

Nov. 15, 1945 RCA VICTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION Of AMERKA. HARMON, NM sun 



2C43 

LIGHTHOUSE TRIODE 

.047' MfAX.\ :1 

1 .030"-
.035" ±.015" 

.375" 
4 

t 
.
1 

1020'.  ,.375 
1.240 I  T---- 4  

3.015* 

2'078» .865" 
MAX. 

i . 490 . 

1 . t 

± . 015425  

t „ 

i . 030' i--
t  

.195" 
t .015" 

I 5/„3" MAX. 

.375± .002" DIA. 

PLATE POST AND 
DISC TERMINAL 

-"-.562"i .005" 

GRID DISC 
TERMINAL 

h.- .812" ± . 0035" 

MAX. 

1.031"±.008" 

SHELL 

CATHODE R- F 
TERMINAL 

1.226"i .010" 

SKIRT * 

SMALL H-WAFER 
OCTAL 6- PIN 

BASE 

PLATE POST, GRID DI SC TERMINAL, AND CATH-

ODE RF TERM INAL ARE CONCENTR IC WITH RE-
SPECT TO EACH OTHER WITHIN I/5A". 

*NOT TO BE USED FOR RF CONTACT IN NEW 

EQUIPMENT DESIGNS. 

Nov. 15, 1945 RCA VICTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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2K26 
KLYSTRON 

SINGLE—RESONATOR, REFLEX TYPE 

Frequency, 6250 to 7C60 MC. 

GENERAL DATA  
Electrical: 
Heater, for Onipotential Cathode: 
Voltaje  6.3 t 0.5 . . . . ac or d: volts 
Current  0.44   amp 

Freouen:y Range. 6250 to 7060   Mc 

Mechanical: 

Mounting Position  
Dimensions, Terminal Connections, 

and Mechanical Tuning Mechanism. . . . See Outline Drawing 
Resonant Cavity  ntegral Part of Tube 
Envelope   Metal 
Cap  Miniature with Wafer 
Base   Small-Wafer Octal 4-Pin with Pin No.4 

replaced by Coaxial Outcut Line 
BOTTOM VIEW 

Pin 1- Shell, 
Resonator 

Pin 2 - Heater 

Any 

Pi n 7 - Heater 
Pin 8 - Cathode 

Cap - Reflector 
Terminal 

NOTE: COAXIAL OUTPUT LINE PASSES THROUGH 

VACANT PIN POSITION NC.4 

CW OSCILLATOR- Class C  

Maximum Ratings, Absolute Values: 

DC RESONATOR VOLTAGE   330 max. volts 
DC REF_ECTOR VOLTAGE: 
Positive Value   0 max. volts 
Negalive Value   350 max. volts 

DC RESONATOR CURRENT   35 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heatcr negative with respect to cathoce. 50 max. volts 
Heater positive with respect to cathode. 50 max. volts 

AMBIENT TEMPERATURE OF SHELL   110 max. °C 
TEMPERTURE OF COAXIAL OUTPUT LINE . . .   90 max. °C 

Typical Operation ° at 6660 Mc in Mode "A" 
with 3/10 x I-1/2" Wave Guide 

DC Resonator Voltage   300 volts 
DC Reflector Joltage Range'   -65 to -120 volts 
DC Resonator Current   25 ma 
DC Reflector Current   less than 7 Pa 

(continued on next pag',) 

o .à : SPe next page. 

NOV. 15, 1942 TUBE DEPARTMENT TENTAT4E DATA 1 
RADIO CORPORATION OF AMERICA, 0,111S01, NEW JERSEY 



2K26 
KLYSTRON 

Half—Power Electronic—Tuning 
Frequency Change"   55 Mc 

Power Output   120 mw 
• 

Adjusted for maximum power output at the given operating frequency. 

M Change in frequency between the two half-power points when the reflecto -
voltage is varied above and below the point of maximum power output 
corresponding to the given frequency. 

° The coaxial output line is coupled to the specified wave guide through 
the wide-band coaxial coupling unit shown on following pages. 

INSTALLATION NOTES 

A socket for the 2K26 may be obtained by removing the 

clip from the No.4 pin position of an octal socket and 

drilling the No.4 opening large enough to admit the co-

axial line and the surrounding coupling unit. To guard 

against excessive strain on the coaxial output Ilne, the 

tube must be securely fastened by a clamp on the base of 

the socket mounting. Bumping or continued pressure on 

the output line will seriously damage the tube. The 

proper area for clamping on the shoulder of the header 

skirt is shown on the Outline Drawing. 

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA. HARRISON. NEW 1ERSET 

• 



2 K 26 

KLYSTRON 

OPERATING NOTES 

All tabulated data and curve information shown for the 

2K26 were taken with the specified coupling unit and 

wave guide. It is important the: this coupling unit 

or its electrical equivalent be used to insure tube in-

terchangeabilityand satisfactory tuning characteristics. 

In addition, the standing-wave ratio of the coupler 

should not exceed 0.8 db. ( 1.1 v)Itage-standing-wave 

ratio). 

In most applications the cathode o- the 2K26 is opemated 

at a negative potential with respect to ground so that 

the tube shell, which is integral with the resonator, is 

at ground potential. In those applications which du not 

operate with the shell at ground potertial, it is e4sen-

tial that the 2K26 be surrounded by a grounded shield 

and tuned with an insulated tool, in order to prctect 

the user from cortact with high voltage. The shield de-

sign should permit adequate ventilat'on to assure that 

ambient temperature, as measured with a thermomete- in-

serted between the metal tube shell ard the shield, will 
be lessthanthe maximum rated value. Ambient tempersture 

changes will cause the resonator to expand or contract, 

producinga change in frequency. FDr lest frequency sta-

bility, the 2K26 should be operated st nearly Con , tant 

ambient temperature and with a well- regulated power sup-

ply. 

Shielding of the reflector and resonator voltage leads 

as close td the tube as possible is essential to avoid 

modulation of the tube output by any external voltages. 

In addition, the connectior to the reflector terminal 

must be insulated to withstand the total accelerstion 

and reflector voltage. To avoid damage to the tube, : he 

reflector potential must never be:ome positive with re-

spect to the cathode. 

Tuning of the 2K26 is accomplished by mechanical and 

electronic means. The mechanica tuning system is de-

signed to permit approximate adjustment of frequency, but 

is not recommended for use where continual or frequent 

adjustment of frequency is required. Approximately five 

full turns of the frequency-adjustment screw are suffi-
cient to tune the tube over its rated frequency range. 
The electronic tuning range is deDendent upon reflector 

voltage, thetype of load and the kind of coupling to the 

load. 

Voltage modes are regions within the total range cf re-

flector voltage in which oscillations will occur. The 
typical operating conditions and curves shown for type 

2K26 apply to mode " A., the only mode recommended for 
this tube. 

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



2K26 

KLYSTRON 

NOV. 15, 1948 TUBE DEPARTMENT CE-6986VA 
tADIO C0111011ATION OF AMERICA, HARRISON, NEW TESTY 



2 K 2 6 

KLYSTRON 

AREA FREE 
FOR 

CLAMPING 

MAX. MAX. 

70° 70* 
MAX. MAX. 

AREA FREE 
FOR CLAMPING 

TOP VIEW  

FREQUENCY 
ADJUSTMENT 
p - - SCREW 

-.116" MAX 

r 732"t 1/64' 

25/" 
32 

1/64. 

N2 5-40 
THREADS 

NOTE I: THE INNER AND OUTER CONDUCTOR; OF THE COAXIAL 

OUTPUT LINE ARE CONCENTRIC WITHIN 0.010". 

NOTE 2: BASE- PIN AND COAXIAL-OUTPUT-- LINE POSITIONS 
ARE HELD To TOLERANCES SUCH THAT PINS AND OUTPUT 

LINEwILLFIT FLAT-PLATEGAuGENAvING la/ THICKNESS 

OF 1-7/32 . , Ib1 4 HOLESWITHOLAMETEROF0.1030" 

0.0005" FROM TOP SURFACE OF GAUGE TO A DEPTH OF 

0.25" AND THEN WITH DIAMETER INCREASED BY APPROXI-

MATELY 1/64" FOR REMAINING DEPTH OF HOLE, SO 

LOCATECONA 0.6870"±0.0005" DIAMETER CIRCLE THAT 

THE DISTANCE ALONG THE CHORD RETwEEN ANY TWO 

ADJACENT HCLECENTERSIS 0.2630. ± 0.0005", 1c1 ONE 

HOLE WITH DIAMETER OF 0.1600. ± 0.0005" TO DEPTH 

OF I-7/32" WHOSE CENTER IS LOCATECON THE SPECIFIED 
PIN CIRCLE A DISTANCE DETERMINED BY LAYING OFF OM 

THE TOP SURFACE 0F THE GAUGE COUNTERCLOCKWISE FROM 

THE LAST 0: THE FOUR HOLES TWO CONSECUTIVE CHORDS 

EACH 0.2630" * 0.0005", AND Id A CENTER HOLE WITH 
A MINIMUM DiAmETEROF 0.400" TO CLEAR THE BASE PLUG 

AND KEY. PIN AND OUTPUT- LINE FIT IN GAUGE SHALL 

BE SUCH THAT GAUGE TOGETHER WITH SUPPLEMENTARY 
WEIGHT TOTALING 2 LBS. WILL NOT BE LIFTED WI- EN 

PINS AND COAXIAL OUTPUT LINE ARE WITHDRAWN. 

NO - E 3: SMALL-WAFER OCTAL 4-PIN BASE WITH PIN No.4 

REPLACED &Y COAXIAL OUTPUT LINE. 

NOTE 4: MINIMUM WIDTH OF SHOULDER IS 0.045". 

NOV. 17), 1948 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA. NAIRISON NEW JERSEY 

CE-6986VB 



2K26 

KLYSTRON 

NU. 15, 1948 TUBE DEPARTMENT CE-7008 VA 

RCA- 2126 CouPled to a 314" x 1-112" Wave Guide 
Through a Coaxial Transducer Coupling 

Circuit 

RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 



2K26 

KLYSTRON 

NOV. 15, 1948 TUBE DEPARTMENT CE-7008VB 
RADIO CORPORATION Of AMERICA. HARRISCW. NEW JERSEY 



2 K 2 6 
KLYSTRON 

'29 
2 

2 
0 110 

80 

Dw 6 

a W 
WIT 

40 
O 

4 2 o  

o 
6200 6400 8600 6800 7000 7200 

FREQUENCY-Mc 
92CM-70027 

OPERATION CHARACTERISTIC 
TYPE 2K26 
OPERATING MODE:W 
RESONATOR VOLTS . 300 
REFLECTOR VOLTS: INITIALLY 
ADJUSTED FOR OPTIMUM POWER OUTPUT 
AND THEN VARIED TO OBTAIN HALF - 

- POWER POINTS , 
WAVE GUIDE: 3/4 X 1 I/2" 

o 

r2 -250 
O 

ccr, 200 

u 

5 

OPERATION CHARACTERISTIC 

TYPE 2K26 
OPERATING MODE "A“ --, . 
RESONATOR VOLTS.300 

-WAVE GU1DE: 3/4 " XI1,2 .. 

LE tee./ 
''''' 

pgoegs - - 
peoefee--

6200 6400 6600 6800 7000 7200 
FREQUENCY- Mc 

92CM-7004T 

NOV. 15, 1948 TUBE DEPARTMENT CE-7002T-7004T 
RADIO CORPORATION Of AMERICA HARRI$ON NEW JERSEY 
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2K26 
KLYSTRON 

o 

O 
6200 6400 6600 6800 7000 7200 

FREQUENCY— Mc 
92CM-70037 

OPERATION CHARACTER'STIC 
TYPE 2K26 
_OPERATING 
RESONATOR VOLTS. 300 
REFLECTOR VOLTS , ADJJSTED 

FOR OPTIMUM POWER OUTPUT 
WAVE GUIDE: 3/4 " X I I/2" 

NOV. 15, 1940 
TUBE DEPARTMENT 

CONNNIATION OF .ERICA..1tISON. NFW IMF, 

CE-7003T 
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2K56 
KLYSTRON 

SINGLE-RESONATOR, REFLEX TYPE 
FreouenCy: 3840 to 4440 Mc. 

GENERAL DATA  

Electrical: 

Heater, for Un'potential Cathode: 
Voltage  6.3 t 0.5 . . . . ac or ch volts 
Current  0.44   amp 

Frequency Range. . . . 3840 to 4460 

Mechanical: 

Mounting Position  Any 
Dimensipris, Termina' Connections. 

and Mechanical Tuning Mechanism. . See Outline Drawing 
Resonant Cavity  integral Part pf Tube 
Envelope   Metal 
Cap  Miniature with Wafer 
Base 

Pin :-
Resonator 

Pin Heater 

Mc 

Small-Wafer Octal 4-Pin with Pin No.4 
replaced by Coaxial Output Line 

BOTTOM VIEW 

Pin 7- Heater 
Pin 8- Cathode 

Cap - Reflector 
Terminal 

NOTE: COAXIAL OUTPUT LINE PASSES THROUGH 

VACANT PIN POSITION No.4 

CWOSCILLATOR-Clasf C  

Maximum Ratings, Absolute Values: 

DC RESDNATOR VOLTAGE   330 max. volts 
CC REFLECTOR VOLTAGE: 

Positive Value   0 max. volts 
Negative Value   400 max. volts 

DC RESONATOR CURRENT   37 max. ma 
PEAK FEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 50 max. volts 
Heater positive with respect to cathode. 50 may. volts 

AMBIENT TEMPERATURE OF SHELL   110 max. °C 
TEMPEPATURE OF COAXIAL OUTPUT LINE . . .   90 max. °C 

Typical Operation ° at 4150 Mc in Mode " A" 
with l" x 2" Wave Guide 

DC Resonator Voltage   300 volts 
DC Reelector Voltage Range'   -85 to -150 volts 
DC Resonator Current   25 ma 
DC Reflector Current   Tess than 7 ma 

(cont inued on next page) 

13 ,à : iee next page. 

NOV. 15, 1948 RMECEPARDAENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. MORISON. NEW JERSEY 



2K56 
KLYSTRON 

Hal f-Power Electronic-Tuning 
Frequency Change.   35 Mc 

Fower Output   90 mw 
• 

Adjusted for maximum power output at the given operating frequency. 

M Change In frequency between the two half—power points when the reflector 
voltage is varied above and below the point of maximum power output 
corresponding to the given frequency. 

c' The coaxial output 1 ine is coupled to the specif ied wave guide through 
the wide—band coaxial coupl Ind unit shown on the following pages. 

INSTALLATION and OPERATING NOTES for the 2K56 
are the saine as those shown for the 21(26, except that 
consideration shoul d be g i ven to the different coupling 
unit and wave guide requi red for the 21(56. 

OUTLINE DIMENSIONS for Type 21(56 
are the same as those for Type 2K26 

O 

o 

OPERATION CHARACTERISTIC 
TYPE 2K56 
OPERATING MODE 'X' 
RESONATOR VOLTS 0 300 
REFLECTOR VOLTS:INITIALLY 
ADJUSTED FOR OPTIMUM POWER OUTPUT 
AND THEN VARIED TO OBTAIN HALF— 
POWER POINTS 
WAVE GU DU I"X 2" 

3800 4000 4200 4400 4600 

FREQUENCY-Mc 
92CM-7005T 

NOV. 15, 1948 
TUBE DEPARTMENT 

RADIO CO”ORATION OF AMERICA, MORISON, NEW JERSEY 

CE- 70M7 
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2 K 5 6 
KLYSTRON 

O 

120 

OPERATION CHARACTERISTIC 

TYPE 2K56 
_OPERATING MO0E ,.A. 
RESONATOR VOLTS = 300 

GUIDE:1"X 2" _WAVE 

I 

I , 

F..r. ,..„...— • ... 
,B st‘----*--ep...., 

I 
, í  I 

3800 4000 4200 4400 4800 
FREQUENCY-Mc 

92CM- 70081 

OPERATION CHARACTERISTIC 

TYPE 2K56 
OPERATING MODE 
RESONATOR VOLTS = 300 
REFLECTOR VOLTS , ADJUSTED 

FOR OPTIMUM POWER OUTPUT 
WAVE GUIDE 1"X2" 

3800 4000 4200 4400 4800 
F REQUENCY-RAC 

92CM-70071 

NOV. 1, 1948 TUBE DEPARTMENT CE-700E,T-70071 
RADIO CORPORATION OF AMERICA, NARASON. NEW ARUM 



NOV. 15, 1948 TUBE DEPARTMENT CE-6988 VC 

2 K 56 

KLYSTRON 

CURL I NG ARRANGEMENT 

RCA- 2A156 Coupled to a z" x 2 " Wave Guide 
Through a Coaxial Transducer Coupling 

Circui t 

RADIO CORPORATION OF AMERICA, HARRISON. NEW MU, 



2K56 

KLYSTRON 

COUPLING ARRANGEMENT (COD t' d) 

o 

COUPLING 
UNIT 

WAVE 
GUIDE 

0.082" 
DIA . 

--**4 0. 485.± 0.005 " 

SECTION A-A' 

NOV. 1948 TUBE DEPARTMENT 
IIADeO CORPORATION OF AMERICA. NAFRISOW NEW JERSEY 

CE-€988V8 





4J50 

MAGNETRON 
FORCED-AIR COCtED 

Fixed Frequency: 9375 iqo Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltige 13  '75 t 10% . . . ac or dc volts 
Current   3.15   amo 
Star:ing Cu- rent: The maximum instantaneous starting currert must 

never exceed 12 amperes, even marner turne 

Minimum Cathode.Heating Time   4 minutes 
Frequency   9375 ± 30 Mc 
Maximum Frequency Pull ing at VSWR of 1.5/1 15 Mc 
Maximum Frequency Change with 

Anode Temperature Change 

Mechanical: 

Dimensions and 
Terminal Connections: 
See Dimensional Outline 

0  25 Mc/°C 

H — heater 
K—Cathiode 
P— Anode 

Connector 1For heater terminal 
and heater-cathode terminal) . Ucinite . No. 1 15364 

with built-im ca— 
pacitor, or eçuidalent 

Mount'ng Position   Any 
Air Flow: 

fo ?ins -- An air stream should be directed along the cooling fins 
toward the body of the tube. The strenm may ow obtained from a rec-
tangular nozzle about 3-1/4 . by 3/11 . located so that the plane through 
the 3-1/Ne side is parallel with the plane of a cooling fin and so 
the , the no:zle is centered on the body of the tube. Adequate flow 
should be provided so that the temperature of the anode block does not 
excred 1500C. 

fo fleater-Cathode fereinal-- Adequate flow should be provided to main-
tain the terperature of the heater-cathode terminal below 165'.. 

Weight ( Approx  )  9-1/2 lbs 

PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For Duty Cycle of p.00i max. 21 max. max. PEAK ANODE VOLTAGE   23 kv 

PEAK ANODE CURRENT   2765 'in:: drip 18 max. 
PEAK POWER INPUT.   kw 
AVERAGE POWER INPUT   380 max. 0.,-...'8 max. 0.635 max. kw 
PULSE DURATION   6.0 Max. 1.2 max. µsec 

• acuite Div. of united-Carr Fastener Corp., Newtonville 60. Mass. 

• For atmospheric pressures greater than 60 centimeters of mercury. 
operation at pressures lower than 60 centimeters of mercury may resul . 
in arc-over with consequent damage to tse tdbe. 

JUNE 14, 1954 TUBE DIVSION TENTATIVE DATA 1 
GINO C011.01ATION Of »AFRICA. .11115.1 stw alun 



4J50 

MAGNETRON 

OPERATION TIME IN ANY 
100-MICROSECOND INTERVAL . . 6.0 max. 6.0 max. µsec 

RAE OF RISE OF VOLT. PULSE . f110 max. 110 max. kv/msec 
1 70 min. 70 min. kv/µsec 

ANODE-BLOCK TEMPERATURE . . . 150 max. 150 max. °C 
HEATER-CATHODE TERMINAL 

TEMPERATURE . . . . 165 max. 165 max. °C 

Typical Operation& with Load-Voltage Standing-Wave 
Ratio Equal to or Less than 1.05 

WIth Duty Cycle of 0.001 0.001 0.001 

Heater Voltage   See Operating Considerations 
Magnetic Field   Supplied by permanent magnet 

integral with tube 
Peak Anode Voltage   20 21.0 21.5 kv 
Peak Anode Current   18 23.5 27.5 amp 
Pulse Repetition Rate 200 333 1000 cps 
Pu .se Duration   1 3 5 msec 
Maximum RF Bandwidth   1.0 1.0 3.0 Mc 
Peak Power Output   140 185 240 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 3.0 3.75 amp 
Peak Anode Voltage   - 20 23 kv 
Peak Power Output   2 225 kw 

mote 1: With 15.75 volts an or dr on heater. 

Note 2: With peak anode current. 27.5 amperes corresponding to a peak 
anode voltage in the order of 21500 volts, anode—block temperature 
(approx.)« 1000 c, pulse duration. 1 microsecond, and maximum 
load—voltage standing—wave ratio equal to or less than 1.05. 

• it is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pul sers of the discharging—network type be used. 

OPERATING CONSIDERATIONS 

Rated voltage 113./5 volts)should be applied to the heater 

for at least 4 minutes to allow the cathode to reach nor— 

mal operating temperature. When the cathode has reached 

normal operating temperature, high—voltage pulses, nega— 

tive with respect to the anode ( ground), may be applied 

to the heater—cathode terminal. As soon as the 4J50 

starts to oscillate, the heater voltage lEfi must be re— 

duced approximately in accordance with the following 

formula depending on the value of average power input 

(Pi/ to the tube: 

Pi ut, to 100 watts: Ef , 13.75 volts 
greater than /00 watts: Ef = 14 11-0.000895Pil volts 

JUNE 14, 1951 TUBE ENVEBON TENTATIVE DATA 1 
10010 CORPORATION OF AMERICA, NARRISON. NEW miser 



4J50 

MAGNETRON 

This formula applies to the conditions involving the 

pulse curations and pulse repetition rates under eypical 

Operation. If the 4J50 is to be operated with pulse 

duraticnsand repetition rates different from those shown, 
write ' or recommendations as to required reduction in 

heater voltage to Commercial Englneertne, RCA, Harrison, 

New Jersey, giving complete details as to the proposed 

service. When the tube is oscillating, the cathode is 

subjected to considerable electron bombardment which 

raises the temperature of the cathode. The magnitud.- of 

such heating is a function of the tdta dissipation and 

must be compensated by reduction of the heater voltage in 

order to prevent overheating of the cathode. Failure to 

start the tube at rated heater voltage and to reduce the 

heater voltage as scones oscillation starts may seriously 

affect tube life. The heater should be protected against 

input pulse power by a suitable caJacitor connected in 

shunt with the heater leads as near the input stem as 

possibJe in arder to limit high transient voltages from 

develoding across the heater. 

JUNE 14, 1954 nmeE DIVISUDN TENTATIVE DATA 2 
RADIO CORPORATION OF NAFRICA, MAARISON, NEW FERSEY 



4J50 

MAGNETRON 

COOLING • 
FIN • 

11 OE 

rtt.rDEE 
1 

• 

} '%211i00, 
MAX. 2.047-

_ 

1.653' 
.2 020" 

SEE 1.141 L 
NOTE 5 Eruy 

("32-

7 1/26 MAR. --

I - 
516— •• 

3 Ve MVx 

t 

REF ER ENCE 
PLANE c 

- OF 

WAVEnLADE 

- 5 3/3; .1:: 2 9/3;10 - 

SURFACE E I 830- 1.250'1 0,5-

.737.2 005" •• "›.. 3'64 

REFERENCE 
PLANE A-

MOUNTING FLANGE 
1 ANODE 
TERMINAL 

REFERENCE 
PLANE C 

.907" 
27 " 
154 8025 

MAX. [1/8- MIN. 

MAX. MAX 

3:AW 

31%M AR. 

2500-2.010' 

OTE 2/14-

-.1 I t/2-2.241C'1.--

.5,32 R 

WAVEGU1DE 
OUTPUT 
FLANGE 

5'8''' • ,..ó1(.)6s7' 

Á! .830 
12,",8.010 

• 1 352: 
t 004 

• 

I 9/dR. 

N.8-32 TAP 
4" VOLES 
SCREW 

PENETRATION. 

1.— REFERENCE %"MiN. 
PLANE 

--- SEE DETAIL A 

AXIS OF CATHODE 
TERMINAL 

r i3/32.R • 

SEE NOTE 2 

AXIS OF 
CATHODE 
TERMINAL - 

MAX. 

SURFACE D (NOTES I 13) 

2131 - 8 005 -

92CJ - 8297 

JUNE 14, 1954 TUBE DIVISION 

RADIO C01.0tATION Of AmERICA.11A111150N. NEW MIS. 

CE-829 IA 



4J50 

MAGNETRON 

DETAIL A 

HEATER 
TORMMIAL 

HE 

TERMNAL l;  
r4;10 3L'II; 4- 

miry. NMAX. (o-rE 25e. (NOTE 6) 3/4 MN. 
.516" iSe--- 

(NoTE 7) (NOTE 6) 

V 1111 Y, Y,-.241501±010-(NOTE 8) 

540.• oos" g.LL 
11 ,-4 .250"z .015" 

610" 4 92CS-8296 

L___ 830«.006" 

SEE NOTE 9 

Reference plane A is defined as the plane through a plane 

surface on which the mounting flange re,ts. 

Reference plane B is defined as the plane which is per-

pendicular tc plane A and plane C and passes through tie 

exact center of mounting flange holes No.3 and No.4. 

Reference plane C is defined as the plane which is per-

pendicularto plane A and passes thrcugh the exact certe-s 

of mounting flange holes No.2 and Nc.3. 

NOTE L: THE WAVEGUIDE OUTPUT FLANGE AND THE MOUNTING FLANGE 

ARE MADE SO THAT THEY MAY BE USED TO PROVIDE A HERMETIC 

SEAL AT SUFFACE D AND SURFACE E. 

NOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 

WITHN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/64" 

AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A 

AND LOCATED AS DIMENSIONED FROM PLANES B AND C. 

NOTE 3: ALL POINTS ON MOUNTING SURFACE 0 WILL BE WITHIN 

0.075" OF MOUNTING PLANE A. 

NOTE 4: WHEN RESTING ON A PLANE SURFACE, SURFACE E OF THE 

WAVEGUIDE OUTPUT FLANGE HAS A TLA TNESS SUCH THAT A 
0.005" THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BUWEEN 

SURFACE E AND THE PLANE SURFACE. 

NOTE 5: NO PART OF THE TUBE SUPPORT FASTENED TO THE 
MOUNTING FLANGE SHOULD EXTEND BEYOND THE SURFACE OF A 

CYLINDER WHOSE RADIUS IS 3/4" AND WHOSE AXIS IS PERPEN-

DICULAR TO REFERENCE PLANE A AND LOCATED AS DIMENSIONED 

FROM PLANES B AND C. 

NOTE 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.10" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

JUNE 14, 1954 nmw DIVISION CE-8296--,3297B 
11A010 COIPOUTION OF »AMC", 111.111:ON, MEW 'MEN 
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4J50 

MAGNETRON 

NOTE 7: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 

TERMINAL. 

NOTE 8: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 

AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 

UNDERSIDE OF THIS LIP. 

NOTE 9: THE HEATER TERMINAL AND THE HEATER-CATHODE TERMI-

NAL ARE CONCENTR IC WITHIN 0.010". 

PERFORMANCE CHART 

. OPERATING FREQUENCY: 9375±30Mc •••• 
:-;;PULSE DURATION: 1 MICROSECOND I 
7.; PULSE REPETITION RATE: 1000 PPS   

PULLING FIGURE: 9.5 Mc 
=TUBE OPERATING INTO MATCHED LOAD : 

P
E
A
K
 
A
N
O
D
E
 
K
I
L
O
V
O
L
T
S
 

23 

22 

21 

19 

IS 

O 

JUNE 14, 195; 

TUBE EFF;CIENCY 

280 

240 e  

V-

O 

200-1 
e 

160 a-e-

o 

cc 

120 e 
0 
a 

40 

o 

10 IS 20 25 30 

PEAK ANODE AMPERES 

92CM - 8260 

TUBE DIVISION CE-82976--8260 
RADIO CORPORATION OF AMERICA, HARRISON, NEW /TSUI, 



4J52' 
MAGNETRON 
PORCED-AIR COOLED 

Fixed Frequency: 937f± o NC 

GENERAL DATA 

Electrical: 

Heater', for Unipotential Cathode: 
Voltage 12  6±10% . . . ac or dc volts 
Current 2  1   amo 
Starting Current: The maximum Instantaneous Starting current must 

nev6r exceed 6 amperes, even momentarily 

Minimum Cathode Heating Time   4 minutes 
Frequercy   9375 t30 Mc 
Maximum Frequency Pulling   15 Mc 
Maximum Frequency Change with Anode 

Temperature Chame , 0.25 1,4c/OC 
P 

Mechanical: 

Dimens"ons and 
Terminal Connectons: 

See Outline Drawing 

m—meater 

- — Cat nod , 

P—Ande 

Connector (For heater termira H H 

and heater-cathode terminal) . . . uclnite' No.115316orNo.1)5402 with 
built—in capacitor, or equivalent. 

Mounting Position   Any 
Dimensions   See Outline Drawing 
Air Flow to Fins: 

An a'r stream should be directed along the cooling fins toward tne 
body of the tube. The stream may be obtained from a rectanddlar 
nozz'e 3-1/A' by 3fe located so that lhe plane through the 3-1/A" 
side is parallel with the plane of a kooling fin and no that the 
nozz'e is centered on the body of the tkbe. Adequate floe shokld be 
provIded so fhat the temperature of the anode block does not exceed 
1500c. 

Weight ( Approx.) lbs 

PULSED OSCILLATOR SERVICE 

Maximum Ratings, Absolute Values: 

For Duty Cycle of 0.002 max. 

PEAK ANODE VOLTAGE   16 ma». 16 MaZ. kv 
PEAK ANODE CJRRENT   20 max. 30 max. amp 
PEAK POWER INPUT.'   450 max. kw 
AVERAGE POWER INPUT   300 mar. 0.3 mac. ). 45 max. kw 
PULSE DURATION   5.0 may. 1.2 max. µsec 

OPERATION TIME IN ANY 100 - 
MICROSECOND INTERVAL . . . 6.0 mac. 6.0 max. µsec 

ANODE-BLOCK TEMPERATURE . . . 150 mec. 150 max. 0C; 

• Date shown for this type are in accord witm JAN—le Specification 4.152. 
30 kanuary 1952. 

• Ucifite Div. of united—Carr Fastener Co -p., Wewtonville 60, mans. 

• For atmospheric pressures greater than 60 centimeters cf mercury. 
Operation at pressures lower than 60 centimeters of mercury may re— 
sull in arcover with consequent damage to tie tube. 

OCT. 1, 1953 VUBECKPARTMENT TENTATIVE DATA 1 
ItADIO CORPOPATION 01 »PENCE, PAREIP., NEW JEW! 
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4J52 

MAGNETRON 

Typical Operation with Load-Voltage Standing-Wave 
Ratio Equal to or Less Than I.05à: 

With Duty Cycle of 

Heater Voltage   
Magnetic Field   

Peak Anode Voltage . .   
Peak Anode Current . .   
Pulse Repetition Rate   
Pulse Duration   
Maximum RF Bandwidth 
Maximum Rate of Rise of 

Voltage Pulse . . 
Peak Power Output . . . 

o.0006 0.001 o.o.7,1 

See Operating Considerations 
Supplied by permanent magnet 

integral with tube 
15 15 kv 
15 

1000 

15 
15 

2000 
0.3 

9 
1 

3 1 

15 
200 

5 

amp 
cos 

µsec 
Mc 

130 130 100 kv/µsec 
80 80 80 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nl Min. Max. 

Heater Current   j 1.8 2.4 
Peak Anode Voltage . . . 14 16 
Peak Power Output . . . 2 65 — 

4150 

kv 
kw 

Note 1: With 12.6 volts ac or dc on heater. 

Note 2: With peak anode current. 15 amperes corresponding to a peak 
anode voltage in the order of 15000 volts, anode —block tempera-
ture ( approx.) = 1000C, and maximum load—voltage standing—wave 
ratio equal to or less than 1.05. 

à It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly ex— 
ceed the normal energy per pulse. To satisfy this requirement, It is 
recommended that pulsers of the discharging—network type be used. 

OPERATING CONSIDERATIONS 

Rated voltage (12.6 volts) should be applied to the heater 
for at least 4 minutes to allow the cathode to reach nor-

mal operating temperature. When the cathode has reached 

normal operating temperature, high-voltage pulses, nega-

tive with respect to the anode ( ground), may be applied 

to the heater-cathode terminal. As soon as the 4J52 

starts to and the heater voltage lEf1 must be re-

duced approximately in accordance with the following 

fzrmula depending on the value of average power input ( PO 

to the tube: 

Pi ut to 130 watts: Ef = 12.6 volts -0.04Pi 

Pi from t?o to 450 watts: Ef = 10.5 volts -0.02Pi 

where Pi is the average power Input to the tube. This 

f.)rmula applies to conditions for pulse durations of 1 

microsecond or less and for pulse repetition rates of 1000 

pps or more. Normal pulse shape and regulation are 

a,sumed; the effect of power supply regulation is not 

considered. For longer pulse durations and lower pulse 

OCT. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA. HARRISON. Mee Ann' 
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4J52 

MAGNETRON 

repetition rates, the heater voltage must be increased. 

The increase in heater voltage is often between I and 2 

volts depending on the particular application. Rates of 

rise of the voltage pulse faster than those indicated 

under Typical Operation are not recommended because they 

tend to cause unstable operation. A very poor regulation 

characteristic during the first part of the pulsa may 

indicate, if unstable operation occurs, that an increase 

in heater voltage is desirable. Increasing the heater 

voltage under these conditions may, however, decrease the 

life of the tube. When the tube ia oso ill at ing, thecath— 

ode s subjected to considerable electron bombardment 

whicl. raises the temperature of the cathode. The nagni— 

tube of the heating is a functionof the total dissipation 

and must be compensated by reductian of the heater valtage 

in order to prevent overheating of the cathode. Fijlure 

to s:art the tube at rated heater voltage and to reduce 

the heater voltage as soon as osci Iation starts may 

seriously affect tube life. The heate- should be protected 

against inp_it pulse power by placing a suitable capacitor 

in snunt with the heater leads as near the input stem as 

possible in order to limit high transient curren's from 

developing across the heater. 

OCT. _, 1953 TUBE DEPARTMENT TENTATIVE DATA 2 
1/040 C01101ATION O .1101ICA, 1411110N. NEW 111511 
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4J52 

MAGNETRON 

DETAIL A. 

1.12 5" 
MAX. 

HEATER 
TERMINAL:\ 

HEATER-
CATHODE 
TERMINAL 

156" 
.516" 
MIN. e 

MAX. 

t""(NOTE 7) 

.sae:igo°58: 
.610" 

4 

750" 

SEE NOTE 9 

43 -ro 3/ " 
(NOTE 6), mtN 

+-125"±.010"(NOTE 8) 

.169"± .005" 

.251Y± . 015" 

.830”..008: 

-.005 

92CS - 7858 

Refe ,ence Plane A is defined as the p one through a plane 

surf ice on which the mounting flange rests. 

Refe -ence Plane B isdefined as the plé.ne which is perpen-
dicular to plane A and plane C and passes through the 

exact cente- of mounting flange holes No.3 and No.4. 

Reference Plane C is defined as the plane which is perpen-

dicular to plane A and passes througn the exact centers 

of mounting flange holes No.2 and No.5. 

NOTE 1: THE WAVEGUIDE OUTPUT FLANGE AND THE MOUNTING 
FLANGE APE MADE SO THAT THEY MAY RE USED TO PROVIDE A 

HERMETIC SEAL AT SURFACE D AND SURFACE E. 

NOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 

WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/64" 

AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A 

AlAD LOCAlED ON THE TRUE CENTER OF THE MOUNTING FLANGE. 

NOTE 3: WHEN RESTING ON A PLANE SURFACE ( REFERENCE PLANE 

A;, THE SURFACE D HAS A FLATNESS SUCH THAT A D.010" 

TFICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN SUR-

FACE D AND THE PLANE SURFACE. ALSO. THE MOUNTING-FLANGE 

SURFACE OUTSIDE OF SURFACE D WiLL BE WITHIN 0.00" OF 

TIE PLANE SURFACE. 

OCT. 1. 1953 TUBEDEPARTME,IT CE-7858-785713 
RADIO CORPORATION OF AMERICA, HARRISON NEW JERSEY 



4J52 

MAGNETRON 

NOTE 4: WHEN RESTING ON A PLANE SURFACE, SURFACE E OF THE 

WAVEGUIDE OUTPUT FLANGE HAS A FLATNESS SUCH THAT A 

0.005" THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 

SURFACE E AND THE PLANE SURFACE. 

NOTE 5: NO PART OF THE TUBE SUPPORT FASTENED TO THE 

MOUNTING FLANGE SHOULD EXTEND BEYOND THE SURFACE OF A 

CYLINDER WHOSE RADIUS IS 5/8" AND WHOSE AXIS IS PERPEN-

DICULAR TO REFERENCE PLANE A AND LOCATED AT THE TRUE 

CENTER OF THE MOUNTING FLANGE. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.159" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 7: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 

TERMINAL. 

MOTE 8: NO PART OF THE CONNECTOR DEv CE FOR THE HEATER 

AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 

UNDERSIDE OF THIS LIP. 

NOTE 9: THE HEATER TERMINAL AND THE HEATER-CATHODE TER-

MINAL ARE CONCENTRIC WITHIN 0.010". 
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4 B26/2000 

HALF-WAVE GAS RECTIFIER 
HOT—CATHODE TvPr 

6 

Filament Thoriated Tungsten. 
Voltage 2.2 a—c volts 
Currefit 18 anp. 

Overall Length 6-5/8" ± 3/8" 
Maximum Diameter 3-1/4" 
Bulb GT-25 
End Terminal See Outline Drawing 

Base Mogul Screw 
Mounting Position Any 

liaximum Ratings Are Absolute Values 

RECTIFIER  

Peak Inverse Anode Voltage: 
In Single—Phase, Half—Wave Circuit 375 max. volts 
In Single—Phase, Full—Wave Circuit 250 max. volts 
In Polyphase Circuit 250 max. volts 

Peak Anode Current 36 max. amp. 
D—C Output Current 6 max. amp. 
Characteristics: 

Instantaneous Starting Anode Voltage" 13 approx. volts 
Tube voltage Drop 8 approx. volts 

•  To insure starting throughout tube life, an ancde—supply voltage of not 
less than 20 volts rmsl is recommended. The actual design value above 

m  this minimu will depend on the nature of the load on the tube in any 
particular application. 

If the output of the 4826/2000 is filtered, 
thefilter should beof the choke— input type. 

Suitable circuits for use the 4826/2000 
are the same as those shown for 

Type 872—A/87?. 

indicates a change. 

AUG. 1E, 1944 DAIL 
RCA VICTOR DIVISION 

ItADIO CORPORATION OF AMERICA, NARRI.0N, NEW JERSEY 
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ere 4B26 

HALF-WAVE GAS- RECTIFIER 

ANODE 

.060'.±.003n 
DIA. 

CT- 25 
BULB 

6 

MOGUL 
SCREW 
BASE 

FILA-
MENT 

92CM-6147R1 

.< Ind icates a change. 

AUG. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF NAERICA. HARRISON. NEW JERSEY 

DATA 



26A6 
R-F AMPLIFIER PENTODE 

mINIATJ,“ TYPE 

For u.i.e with 12- cell storage- battery suttlly 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathooe: 
Voltage. 26.5 
Current  0.07 

Direct Interelectrode Capacitances:° 
Grid No.1 to Plate . . 0.0035 max. 
Input  6.0 
Output   5.0 

ac or dc volts 
  amp 

pof 
iAf 

pg 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length from Ease Seat to 

Bulb Top ( excluding tip)   1-1/2"± 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW   7BK1 
Pin 1- Grid No.1 Pin 4- Heater 
Pin 2- Grid No.3, Pin 5- Plate 

Internal Shield Pin 6- Grid No.2 
Pin 3- Heater Pin 7- Cathode 

CLASS Al  AMPLIFIER  

Maximum Ratings, Design- Center Values: 

PLATE VOLTAGE  
GRID-No.2 ( SCREEN) VOLTAGE   
GRID-No.2 SUPPLY VOLTAGE   
PLATE DISSIPATION  
GRID-No.2 DISSIPATION  
GRID-No.1 ( CONTROL GRID) VOLTAGE: 
Negative bias value  50 max. volts 
Positive bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater nelative with respect to cathode 90 max. volts 
Heater positive with respect to catbode 90 max. volts 

Typical Operation and Characteristics: 

Plate Voltage  26.5 250 volts 
Grid No.3 ( Suppressor) . . . Connected to cathode at socket! 
Grid-No.2 Voltage  26.5 100 voltr 
Grid-No.1 Voltage: 

From a grid-No.1 resistor of . 2 megohms 
From a cathode resistor of . . 125 ohms 

o th external shield connec ted to cat hode. 

250 max. volts 
100 max. volts 
250 max. volts 

3 max. watts 
0.4 max. watt 

JUNE 20, 1946 TUMEDOOSION TENTATIVE DATA 
RADIO CORPOIATION Of AMERICA, MARIMEW. NEW JEMMY 



26A6 

R-F AMPLIFIER PENTODE 

Pate Resistance ( Approx  )  0.25 1.0 megohm , 
Transconductance  2000 4000 µmnos 
Grid—No.1 Bias ( Approx.) for 

transconductance of 40 µmhos —25 volts 
Grid—Nod- Bias ( Approx.) for 

transconductance of 20 µmhos —8 — volts 
Plate Current   1.7 10.5 ma. 
Grid—No.2 Current   0.7 4.0 ma. 

JUNE 20, 194e TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF .FR ICA, HARRISON. NEW JERSEY 
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26A7-GT 

TWIN BEAM POWER TUBE \e 

4>, 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  26.5   ac or d: volts 
Current  0.6   amp 

Direct lnterelectrode Capacitances ( Approx.):° 
Grid No.1 to platee 1  2 
Grid No.1 to cathode e. grid No.3, 

grid No.2, and heater'   16 
Plate to cathode & grid No.3, 

grid No.2, and heater'   13 
Grid No.1 of unit No.1 to 

grid No.1 of unit No.2 0  2 
Plate of unit No.1 to 

plate of unit No.2 0  2 
Grid No.1 of unit No.1 to 

plate of unit No.2 0  2 
Grid No.1 ot unit No.2 to 

plate of unit No.1 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   3-13/16" 
Maximum Seated Length  3-1/4" 
Maximum Diameter  1-9/32" 
Bulb  T-g 
Base 

02 f 

  Intermediate-Shell Octal 8-Pin ( JETEC No.88-6), 
or Short Intermediate-Shell Octal E-Pin (JETEC Nn.B8-58) 

Basing Designation for BOTTOM VIEW   8BU 

Pin t - Grid No.1 of 
Un:t No.1 

Pin 2 - Catnode, 
Grid No.3 
of Units 
No.1 e. No.2 

Pin 3 - Grid No.1 of 
Unit No.2 

Pin 4 - Plate Df 
Unit No.2 

6) Pin 5 - Grid Nb.; 
of Unit!. 

7) No.1 A No.2 
Pin 6 - Heater 
Pin 7 - Heater 
Pin 8 - Plate of 

Unit No.1 

AMPLIFIER - Class Ai 

Values are for Each Unit 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  50 max. volts 
GRID-No.2 ( SCREEN) VOLTAGE   50 may. volts 
PLATE DISSIPATION  2 max. watts 

° Withcut external shield. 

• Each unit. 

-«-Indicates a change. 

JAN. 3, 1955 TUBE DIVI9014 
RADIO CORPORATION OP A/ARRICA, DAIMON. NEW AULT 

DATA 1 
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26A7-GT 

TWIN BEAM POWER TUBE 

CRID-No.2 INPUT 0  5 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . 90 max. volts 
Heater positive with respect to cathode. . 90 max. volts 

Typical Operation and Characteristics ( Each unit): 

Flate Voltage 
Grid-No.2 Voltage 
Grid-No.1 ( Control-Grid) Voltage -4  5 volts 
Peak AF Grid-No.1 Voltage 4  5 volts 
Zero-Signal Plate Current  20 Ma 

Px.-Signal Plate Current 20  5 ma 
Zero-Signal Grid-No.2 Current 1  9 ma 
Max.-Signal Grid-No.2 Current 5  5 me 
Transconductance   5700 µmhos 
Load Resistance  1500 ohms 
Total Harmonic Distortion  7 % 
Max.-Sional Power Output   180 mw 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For maximum rated conditions: 
With cathode bias 0  5 max. megohm 
With fixed bias 0  1 max. megohm 

For conditions where the maximum 
design values of plate voltage and 
grid-No.2 voltage do not exceed 
26.5 volts: 
With grid-resistor bias 0  5 max. megohm 

26  5 volts 
26  5 volts 

AF POWER AMPLIFIER - Class AB 1 
Unless otherwise specified,values are on a Per- Tube Busts 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  50 max. volts 
GRID-No.2 ( SCREEN) VOLTAGE   50 max. volts 
PLATE DISSIPATION ( Per unit)   2 max. watts 
GRID-No.2 INPUT ( Per unit) 0  5 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater neoative with respect to cathode. . 90 max. volts 
Heater positive with respect to cathode. . 90 max. volts 

Typical Push-Pull Operation: 

Plate Voltage 26  5 volts 
Grid-No.2 Voltage 26  5 volts 
Grid-No.1 ( Control-Grid) Voltage   -7 volts 
Peak AF Grid -No.1-to-

:;rid No.1 Voltage  14 volts 
Zero-Signal Plate Current  19 ma 

..a.— Indicates a change. 

JAN. 3, 1955 TUBE DIVISION 
IIA010 CORPORATION OF AMERICA, NARRISON, NEW IMES. 

DATA 1 



26A7 -GT 

TWIN BEAM POWER TUBE 

Max.—Signal Plate Current  30 ma 
Zero—Signal Grid—No.2 Current ( Approx.). • 2 ma 
Max.—Signal Grid—No.2 Current ( Approx.). . 8.5 ma 
Effective Load Resistance 

(Plate to plate)   2500 ohms 
Total Harmonic Distortion  5 
Max.—Signal Power Output   500 ms 

Maximum Circuit Values: 

Grid —Nc.1—Circuit Resistance: 
For maximum rated conditions: 
With cathode bias  0.5 max. megohm 
With fixed bias  0.1 max. megohm 

For conditions where the maximum 
design values of plate voltage and 
grid—No.2 voltage do not exceed 
26.5 volts: 

With grid—resistor bias  0.5 max. megohm 

-.-Indicates a change. 

JAN. 3, 1955 nem enamom 
ItA010 CORPOItATION Of AJAiltiCA, HAÉRI,014, MEW JERSEY 

DATA 2 
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26C6 
DUPLEX-DIODE TRIODE 

MINIATURE TYPE 

For use with is-cell storage- battery suPPly 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  26.5   ac or db volts 
Current 0  07   amo 

Direct Interelectrode Capacitances:° 
Triode Unit: Grid to Plate   2.0 . . ppf 

Grid to Cathode .'S Heater. .   1.8 . • µpf 
Plate to Cathode F, Heater .   1.4 . . ppf 

Mechanical: 

Mounting Position    Any 
Maximum Overa'l Length   2-1/8" 
Maximum Seatei Length  1-7/8" 
Length from Ease Seat to 
Bulb TO ( excluding tip)   1-1/2" ± 3/32" 

Maximum Diameter   3/4" 
:ulb   T-5-1/2 
Base   Miniature Button 7-Pin 

easing Designation for BOTTOM VIEW   7BT 
Pin 1- Triode Grid 4 s °in 5- Diode Plate No.2 
Pin 2-Cathode °in 6- Diode Plate No.1 
Pin 3-Heater °in 7- Triode Plate 
Pin 4- Heater 

TRIODE  UNIT - Class Al AMPLIFIER 

Maximum Rat i rgs , nesIgn-Center Values: 

PLATE VOLTAGE  250 max. volts 
PLATE D!SSIPATION  2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Healer pos;tive with respect to cathode 90 max. volts 

Characteristics: 

Plate Voltage  26.5 250 • . volts 
Grid Voltage: 

Froc a fixed suoply of . -9 . . volts 
From a grid resistor of. 2.0 megohms 

Amplification Factor   17 16 
Plate Resistance   15500 8500 . ohms 
Transzonductance   1100 1900 . mhos 
Plate Current  1.1 9.5 . ma. 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED AMPLIFIER CHiRT, Type 8177. 

O Witt externial shield connected to CathoCe. Values are apprchiimate. 

JUNE 20, 1948 TUBE DIVISION TENTATIVE DATA 
two COIRPOIAThoer PE »AFRICA, oAhtJ$Qn, NEW JERSEY 



26C6 

DUPLEX-DIODE TRIODE 

DIODE UNITS — Two 

The two diode plates are placed around a cathode, the 

sleeve of which is common to the triole unit. Each diode 
olate has its own base pin. Diode curves in the front of the 

RECEIVING TUBE SECTION apply to the 26C6. 

Additional curves at05/yine to the 26C6 

are show: under Types 6R7, and 6SR7 

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 
'Auto COEPO.ANON Of AWING. HARMON NEW EE 'MY 
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26 D 6 
PENTAGRID CONVERTER 

MINIATJRE TYPE 

For use with 22-cell start:we-tottery euteLy 

GENERAL DATA  

Electrlcal: 

Heater, for Unipotential Cathode: 
Voltage 26.5   ac or dc volts 
Current 0  07   amp 

Direct Interelectrode Capacitances: 
Grid 43 to All Other Electrodes ( RF Input) 7.5e utif 
Plate to All Other Electrodes ( Mixer Output) 146 44f 
Grid 41 to All Other Electrodes ( Osc. Input) 5.86 44f 
Grid 43 to Plate   0.30 max.' ue 
Grid 41 to Grid 43   0.15 max.' upf 
Grid 41 to Plate   0.03 max.° uuf 
Grid 41 to External Shield and All Other 

Electrodes Except Cathode & Grid No.5 2.9 44f 
Grid 41 to Cathode & Grid 45   2.8à 44f 
Cathode to External Shield and All Other 

Electrodes Except Grid 01 15.5 44f 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length from Ease Seat to 

Bulb roo (excluding tip)   1-1/2" ± 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW   7C1-1 
Pin t - Grid No.1 Pin 5 - Plate 
Pin 2 - Cathode, Pin 6 - Grid No.2, 

Grid No.5 Grid No.4 
Pin 3 - Heater Pin 7 - Grid No.3 
Pin 4 - Heater 

CONVERTER 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE. à   300 max. volts 
GRIDS-No.2 & No.4 ( SCREEN) VOLTAGE . . 100 max. volts 
GRIDS-No.2 & No.4 SUPPLY VOLTAGE   300 max. volts 
PLATE DISSIPATION  1.0 max. watt 
GRIDS-No.2 & No.4 DISSIPATION  1.0 max. watt 
TOTAL CATHODE CURRENT  14 max. ma. 
GRID-No.3 ( CONTROL GRID) VOLTAGE: 

Negative bias value  50 max. volts 
Pos:tive bias value  0 max. volts 

PEAK FEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

• With external shield connected to cathode. 

4 with external shiP11 connected to ether , lecrod,s. 

JUNE 20, 1946 TUBE DIVISION TENTA7IVE DATA 
”Di0 CORPOIAtION OF AMEIEICA.1.111SOW NEW JERSEY 



26D6 

PENTAGRID CONVERTER 

Characteristics -separate Exct00010n: ° 

rlate Voltage  26.5 100 250 volts 
Crids-No.2 3, No.4 Voltage.   26.5 100 100 volts 
Crid-No.3 Voltage  -0.5 -1.5 -1.5 volts 
Crid-No.1 ( Oscillator-

Grid)Pesistor 20000 20000 20000 ohms 
Plate Resistance ( Approx.) . 0.5 1.0 megohm 
Conversion Transconductance 270 455 475 pmhos 
Conversion Transconductance 

(Aoprox.) * 4 4 pmhos 
Conversion Transconductance 

8 - pmhos 
Plate Current  (Aoorox.)" 0.45 2.8 3.0 ma. 
Grids-No.2 3 No.4 Current. . 1.6 8.0 7.8 ma. 
Grid-No.1 Current  0.1 0.5 0.5 ma. 
Total Cathode Current. . .   2.15 11.3 11.3 ma. 

Characteristics of Oscillator Section:A 

Plate Voltage  26.5 100 volts 
Grids-No.2 3 No.4 Voltage  26.5  100 volts 
Grid-No.3 Voltage  0  0 volts 
Grid-No.1 Voltage  0 0 volts 
Amplification Factor   - 22 
Transconductance   4500 7200 pmhos 
Plate Current  5.5 27 ma. 

a The characteristics shown with separate excitat onorrcpe ove,:gr-y 
closely with those obtained in a self-excited osci la c 
at ing with zero blaS. 

• With grid-No.3 bias of -30 volts. 

;* With grid-No.3 bias of -0 vclts. 

Measured between grid No.t and grids-No.2 and No.., connected to plate 
(not oscillating). 

The curves under Type 68E6 
also apply to the 2606 

11 , nmn DIVISION TENTATIVE DATA 
RADIO CORPORATION or AMERICA, HARRISON, NEW TERSET 
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• 

• 
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• 



26D6 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 

Efr 26.5 yours 

F LATE yours= 26.5 

GRIDS-Na28.N2 4 VOLTS = 26.5 

GRID-Na 1 MILLIAMPERES= 0.1 

GRID- N21 RESISTOR - OHMS . 20030 
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400 
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O 

o 
cr 

300 

o 
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O 
200 ° 

4 
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- 6 -5 

GRID- Na 3 VOLTS 

JULY 31,1946 

-1 

TUBE DEPARTMENT 92CM-6789 
AMR.. M.R11150^4, MW gnu, 
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26D6 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 

1 
E. = 26.5 VOLTS 

PLATE VOLTSr 26.5 

GRIDS - NE 28 NE4 VOLTS = 26.5 

GRID-NE1 RESISTOR-OHMS=20000 

GRID- N3 VOLTS r - 0.5 
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559 

LIGHTHOUSE DIODE 

GENERAL DATA 

Electrical: 

Heater for Unipotential Cathode: 
Voltage   6.3 ± 51. . . . . ac or dc volts 
Current  0 75  amp. 

Direct Interelectrode Capacitance lApprox. I: 
Plate to Cathode  2 70  if 

Mechanical: 

Operating Position   Any 
Mounting   Tube should be supported ny its metal shell 

and not by its base or other terminals 
Dimensions and Termi nals   See Outline Drawing 
Base   Smal' H-Wafer Octal 6-Pin 

Pint- Internal Con. 
Do No Use 

Pin 2 - Heater 
Pin - Cathode 
Pin - Cathode 
Pin 7 - Heater 
Pin 6 Cathode 

BOTTOM VIEW 
nhe 111 f Cathode 
IS) j1RF Terminal 

j  Disc Plate 
Term i na 1 

S 
Ft 

KEY 

HA LF-Y/AVE RECT IF I ER 

Maximum Ratings, Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE   200 max, volts 
PEAK PLATE CURRENT   180 max. ma. 
AVERAGE PLATE CURRENT   27 max. ma. 
PEAK HEATER-CATHODE VOLTAGE: 

Healer negat ive with respect to cathode. . 90 max. volts 
Hearer positive with respect to cathode. . 90 max. volts 

PLATE-SEAL TEMPERATURE'   150 max. PC 

,U,r,c-,e e.,,:erUerlilige rbient temperature, the plate-seal temperature 

Nov. 15.1945 TENTATIVE DATA RCA VICTOR DIV SION 
RADIO COEPORATION OF AMERICA, HAMMON, NEW IERSEY 
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LIGHTHOUSE DIODE 

PLATE DISC 
TERMINAL 

." 
t 4 

/015 1 
1 

„ 

CATHODE 

885, 
±.030 

1.200  i 
±.060' 

/SHELL 
• 

3.015 ' 

S 

MT- 8 1/4  

R- F TERMINAL 

1.031± 008" I 
, 

SKIRT* MAX. 
V . 1 425 

„ 

3.030 

4 r't 

1.228t.014" 

.230; 
±.0I5 

... 

1 SMALL H-WAFER 
OCTAL 6- PIN 

BASE 

5/16'MAX. 

MAXIMUM ECCENTRICITY 

FOLLOW ING ITEMS 

AS REFERENCE 

PLATE DISC 

SKIRT: 

*NOT TO BE USED 

EQUIPMENT DESIGNS. 

AVERAGE 

1 92CM-8553 

OF Ç I AXIS) OF THE 

W I TH RESPECT TO Ç OF SHELL 

IS: 

TERMINAL: 0.020" 

0.035" 

FOR RF CONTACT IN NEW 

PLATE CHARACTERISTIC ____ _ 
/ 

/ 
/ 

\ 

/ 

/ 
/ 

/ 
/ 

/ 

/ 
de 

de 

d, 
/ 

/ 
/ 

/ 

o 4 O B IS fo fa 
AAAAA VOLTS DC SECII-6044T 

Nov. 15, 1945 RCA VICTOR DIVISION TENTÂT IVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON. NEW 110111. 







579 - B ‘.9 

HALF WAVE HIGH VACUUM RECTIFIER 

DATA 

Electrical: 

• 

• 

Filament, Thoriated Tungsten: 
Voltage  2.5 ± 5%   volts 
Current  6   amp 

Mechanical: 

Mounting Position  Vertical 
Overall Length   7-3/16" ± 1/4" 
Maximum Diameter   2-1/16" 
Bulb   T-16 
Bulb 7erminal   See Outline Drawing 
Base   Medium Shell Super—Jumbo 4—pin 

Maximum Ratings, Absolute Values: 

PEAK INVERSE ANODE VOLTAGE 
PEAK ANODE CURRENT   
AVERAGE ANODE CURRENT  
AMBIENT AIR TEMPERATURE 
BULB TEMPERATURE   

7e .f 

MAY 1, 1946 

"1---AVODE 
TERMINAL 

20000 max. volts 
270 max. ma. 
25 max. ma. 
50 max. oc 
75 max. °C 

MEDIUM SHELL 
SUPER-JUMBO 
4- PIN BASE 

FILAMENT 

NO CONNECTION 

92C5-13720 

111BE DIVISION TENTATIVE DATA 
lADrO COWOUTION Of AMERICA. NAHUM NEW JEU!! 
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579-8 

HALF-WAVE HIGH-VACUUM RECTIFIER 

AVERAGE ANODE CHARACTERISTICS 
300 

TYPE 579 - B 
E f . 2.5 VOLTS 

200 400 

DC ANODE VOLTS 

800 

92CS-8719 

MAY 1, 1946 TUBE DIVeSION 
RADIO CORPORATION Of AMERICA, HARRISON. NEW MUIR 

CE-6719 



864 
AMPLIFIER 

LOW MICROPIIONIC DESIGN 

Filament Coated 

Voltage 1.1 cl-r volts 

Current . 0.25 amp. 

Direct Interelectrode Capacitances; 

Grid to Plate 5.3 »Alf 

Grid to Filament 3.3 PPf 

Plate to Filament 2.1 nut 

Maximum Overall Length 3- 3/4 " 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Small 4- Pin 

AMPLIFIER - Class A  

Operating Conditions and Characteristics: 

Filament Voltage 5.1 1.1 d- c volts 

Plata Voltage 90 135 max. volts 

Grid Voltage -9 volts 

Amplificgtion Factor E.2 8.2 

Plate Resistance 13!ADC 12700 ohms 

Mutual Conductance 610 645 dinnos 

Plate Current 2.9 1.5 ma. 

If ii grad-coupling resistor is used, its N4ItiMUM ,slue should not 

exceed 2.0 nee:dims. 

T9Bo_B 

SHALL 4-
Puy BASE 

— 

•-• I , r5MAX — 

3 k; MAX. 

33;4 MAX. 

BOTTOM tmE ,A, OF BASE  

92C- 45n3 

TUBE SYMBOL B TOP ; JEW 
or 

SOCKET CONNECTIONS 

MAR. 2C, 1936 
RCA RADIOTRON DIVISION 

A, TURING" CCMPAN', 

DATA 



864 

AVERAGE PLATE CHARACTERISTICS 

r- el I' rn D., — 
PLATE MILLIAMPERES 

OCT.I8,I932 RCA RADIOTRON DIVISION 92S— S201 



iefel 
874 

VOLTAGE REGULATOR 
GLOW DISCHARGE 

CathodE 
Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin Cathode 
Pin 2- Jumper. 

Mounting Position 

Cold 

BOTTOM VIEW ( 43) 

Maximum and Minimum Ratings Are Absolute Values 

REGULATOR SERVICE  

D-C Ande Supply Voltage* 130 min. volts 
f50 max. ma. 

D-C Operating Current (Continuous) 110 min. ma. 

Ambient Temperature Range -55 to t90 °C 
Characteristics: 

C-C Starting Voltage ( Approx.) 
D-C Operating Voltage ( Approx.) 
D-COperating Current (Continuous) 
Regulation (10 to 50 ma.) 

5-3/8" 
4-3/4" 
2-1/16" 

ST-16 
Medium 4-Pin Bayonet 

Pin 3- Anode 
Pin 4 - Jumper. 

Any 

115 volts 
90 volts 

10 to 50 ma. 
7 volts 

with suitable socket connections; jumper w.thin base acts as switch 
to open power-supply circuit when voltage regulator tube is removed 
from socket. 

1,1.(etalmn !hp ,C,dge tl ,,:eupOe. voltages shotld be provided to insure 

Sufficient resistance must alwa;s te used in series with 

this type to limit the current through the tube to 50 mi lli-

amperes undercontinuous ( steady state/ operating coneitions. 

During the interval of 5 to 10 seconds which may be -equired 

for ,he regulated tubes in associtted equipment to warm up 

and draw plate current, amaximum current of 100 mil 1 . amperes 

is permissible provided each such startinj period is followed 

by a steady-state operating period of at least several min-

utes. Unless this precaution is opserved, tube performance 
wi 11 be impaired. 

Irk voltage- regulator tubes of the glow-discharge type, 

regulation is somewhat dependent on past operating conditions. 

For Example, the regulation value of a tube operated for a 

protracted period at 10 mill iamperes and then changed to 35 
mil liamperes, may be somewhat differen, from the value that 

wi 11 se obtained after a long period of.peration at 5) milli-

amperes. Likewise, the regulation value may change somewhat 
after a long idle period. 

Indicates a c,arge. 

AUG. 15, 1944 RCA VICTOR DIVISION 
1000 CORPORATION Of MERCA. ... RISC*, NEW JERSEY 

DATA 

41-
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VOLTAGE REGULATOR 

TYPICAL CIRCUIT CONNECTIONS 

SERIES 
RESISTOR 

CONNECTED IN SERIES 
WITH POWER SU PPLY 

D-C 
POWER 
SUPPLY 

SERIES 
RESISTOR 

D- C 
POWE R 
SUPPLY 

+90 

LOAD 
TO BE 

REGULATED 

+90 LOAD 
TO BE 

REGULATED 

BOTTOM 
VIEW 

CONNECTED IN SERIES 
WITH POWER SUPPLY 

+180 

92C S- 6556 

-B 

AUG. 15, 1(.44 RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 

9 2C5-6556 
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878 

HALF-WAVE HIGH-VACUUM RECTIFIER 
FOR USE WITH CATHODE-RAY TUBES 

Filament 
Voltage 
Current 

Tungsten 
2.5 
5.0 

a- c volts 
amp. 

Overall Length 7  to 7-5/8" 
Maxinum Diameter 1-13/16' 
Bulb 7-14 
Cap Medium Metal Skirted 
Base Medium 4-Pin 

Operating Concitions: 

Filament Voltage 2.5 a- c volts 
A-C Plate Voltage (PMS) 7100 max. volts 
Peak Inverse Voltage 20000 max. volts 
D-C Output Current ( Continuous) 5 max. ma. 

The 878 is for use in suitable rectifying de,ices to supply Ive d-c 
voltage requirements of cathode-ray tubes. 

It is importadt that the filament transformer secondary be intulateu 
to withstand the maximum peux inverse voltage ehcountered in the 
installation. 

The MILUMUM Pre Plate current of the 878islimited by the available 
emission from the filament. In normal oderalion, the peux current 
is practically independent of the size of irçut filter conaenfer and 
is approximately 20 inilliarperes. 

Filter requirenants are ordinarily met by the use of a 0.5 tu 2.0 pf 
ccodelsar shunted across the bleeder cir-uit. The shunt cofidenser 
shoule have a rating sufficient to witnstana the instantaneous pew. 
value of trie a-c input voltage. If this filtering is inadequate for 
a definite application, a two-Section filter is recuinnended. 

hi a valtaee-doublercgreutt, two 878's nay be operated to deliver 
apprcwinately twice the voltage obtainablefroma half-wave rectifier 
circuit for the same a-c input voltage. Hdwever, a separate f.lament-
supply winding iS required for each tube. 

JAN. 15, 1936 RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC 

DATA 



JAN. 15, 1936 DAT.1 

878 

HALF-WAVE HIGH-VACUUM RECTIFIER 

RCA RADIOTRON DIVISION 
RCA AYANUFACTURING COMPANY IN 



954 
DETECTOR AMPLIFIER PENTODE 

ACORN TYPE 
,t4P., i4liy for wave lenQ ths as short as 0.7 'meter 

Heater Coated Unipotential Cathode 
Voltage 6.3 a -c or d-: volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances: 
Grid to Plate 0.007 max. uof 
Input 3.4 
OutroJt 3.0 uuf 

Overa'l Length 1-11/16" t 3/16" 
Overal Diameter 1-3/32" 71 1/16" 
Bulb 

End Terminals See Outline In Two 
GENERAL SECTION 

Base Small Radial 5-Pin 
Pin 1- Heater Pin 5- Cathode 
Pin 2- Grid No.2 • P- Pate 
Pin 3- Grid No.3 G1 - G-id No.1 
Pin 4- Heater 

RCA Socket o, Stock No.9925 
RCA Grid & Plate Cl ips Stock No.9939 
Mounting Position Any 

P is on Long Part of Bulb: lop 
G, is on Short Part of Bulb: Fottom 

BOTTOM VIEW ( 5BB) 

Maximum and Minimum Ratings Are De,ign-Center Values 

A-F AMPLIFIER 

D-C Flee Voltage 250 max. volts 
D-C : creen (Grid No.2) Voltage 100 max. volts 
D-C Grid ( No.1) Voltage -3 min. volts 
Plate Dissipation 0.5 max. watt 
Screen Diss:pation 0.1 max. watt 
D-C heater-Cathode Potential 80 max. volts 
Characteristics— Class A, Amplifier: 

D-C Plate Voltage 90 250 volts 
Suapressor (Grid No.3) Connected to cathode at socket 
D-C Screen Voltage 90 100 volts 
D-C Grid Voltage" -3 -3 volts 
Plate Resistance 1.0 Greater than 1.0 megohm 
Transconductance 1100 1400 gmhos 
D-: Plate Current 1.2 2.0 ma. 
D-C Screen Current 0.5 0.7 ma. 

TypiraL Operation with Resistance-Coupling: 
Plate-Supoly Voltage° 250 volts 
Suppressor Connected to cathode at socket 
D-C Screen Voltage 50 volts 
D-C Grid Voltage° -2.1 volts 
Load Resistance 0.25 megohm 
C-C Plate Current 0.5 ma. 
Second Harmonic Distortion 5 
Voltage Cutout 40 to 50 RMS volts 
Vcltage Cain 100 approx. 

•, 0: see next page. re Ind icate s a change. 

JUNE 30, 1914 
RCA VICTOR DroISION 

RADIO CORPORATION OF AMERICA. li..RRISON, NEW JERSEY 

DATA 

-E-
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DETECTOR AMPLIFIER PENTODE 
(continued from preceding page) 

DETECTOR  

D-C Plate Voltage 250 max. volts 
D-C Screen ( Grid No.2) Voltage 100 max. volts 
D-C Heater-Cathode Potential 80 max. volts 
T)gical OPeration— Biased Detector: 

Plate-Supply Voltage° 250 volts 
Suppressor ( Grid No.3) Connected to cathode at socket 
D-C Screen Voltage 100 volts 
D-C Grid ( No.1) Voltage -6 approx.volts 
Load Resistance 0.25 megohm 
D-C Plate Current Adjusted to 0.1 rte. with no input signal 

Cathode Resistor 20000 to 50000 ohms 

• 
• xitri shield baffle. 

• nod, maximum rated conditions, the resistance in the grid circuit should not 
..xceed 0.5 megohm with fixed bias, or 1.0 megohm with cathode bias. 

o This is a plate-supply voltage value. The voltage effective at the plate will 
te plate-supply voltage minus the voltage drop in load caused by the plate 
current. 

P-: grounding by means of condensers placed close to the tube terminals is re-
po red if the full capabilities of the 954 for ultra-high-frequency uses are to 
be obtaeled. It is important in the cases of the plate and control-grid circuits 
that separate r- f grounding returns te made to a cataron point in order to avoid 
r- r inter-action through common return circuits. It may also be advisable in 
some applications to supplement the action of the by-pass condensers by r-f 
chokes placed close to the condensers in the return or supply lead for the grid, 
the screen, the suppressor, the plate, and the heater. 

TYPICAL R- F' AMPLIFIER CIRCUIT 
for ultra-high fre-
quencies, coils It 
and L2 may be tapped 
at suitable points 
determined by test 
to reduce effect of 
tie- loading on cir-
dui . impedances. 

Because electronic 
plere loading is not 
serious ma pentode, 
tr.e use of coil L2 
with tapped plate 
connection may not 
se recessary to give 
sat:sfactory results. 

The rondensers should 
all De of high Qual-
ity and be designed 
for ultra-Sign fre-

a'ernY operation. WAI/E-LENGT. RANGE 

The license extend-
ed -o the purchaser , 'TURNS 
of tubes appears in ¡ Li.L WIRE 2e 
the License Not ice : - OUTSIDE () IA. 
aCCOmpany ire them. ,LENGTH 
information contain-
ed sere in is fur-
ni shed without as-
suming any conga-
; ion, 

CONTROL- GRID 
BIAS SuPPLy 

SCREEN PLATE 
SUPPLif SUPPLY 

92CM-4313602 

Ci C2 (VARIABLE) 

trACE 

2.75 TO 5.3 
METERS 
APPROX. 

i TO I I- 0.13 
METERS METER 
APPROx. ; APPROx.  

* . 4 6 5 
Nei6 B.C. NOIRB.C. , N230,B.C:' 

3/B VB 
1,8 ' 

3 TO 25}40 3 TO 2skipf 370 41.40 

100 TO 500 100 TO 500 *0 TO 500 
lupia 1.110 , 4+4  

'TURNS 
WIRE 

1 OUTSIDE () IA. 
WINDING 

15 15 15 
NA30 Ne30 N230 
ih, I,,,i 1 

S.L.. S.L.. S.L. 

*B.C. BARE COPPER 'SA-. SINGLE LAYER 

Indicates a charrie. NOTE THE ABOVE DATA ARE NECESSARILY APPROXIMATE 

JUNE 30. 1944 
RCA VICTOR DIVISION 

RA010 CORPORATION Or AMERICA. 000150N, NEW JERSEY 

DATA 
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AVERAGE PLATE CHARACTERISTICS •   PENTODE CONNECTION  .1111111111111111111-111mililiLL1_1111111111 
.7: E+ = 6.3 VOLTS SUPPRESSOR VOLISrO SCREEN VOLTSrI 
- 
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CHARACTERI STI CS CURVES 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

2400 
TYPE 954 

_1 9 6.3 VOLTS 
PLATE VOLTS = 250 
SCREEN VOLTS(Ec2). 00 

1j) 2000 -SUPPRESSOR VOLTS(Ec3)=0 

5 1600 

,200 

D 

2 800 
o 

i5 400 

-6 -6 -4 

(Il 
O 
.2000 

O 

o 

- 1600 

o 
Z 1200 

o 

o 

8 isoo 

I- 400 

CONTROL-GRID VOLTS(Eci) 

92C-4379R I 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

TYPE 954 
f = 8.3 VOLTS 

PLATE VOLTS.250 
SUPPRESSOR VOLTS(Ec3)=0 

- CONTROL-GRID VOLTS ( Eci = - 3 

Lin 
La 
e 
La 

-J 

o 
67, 

CC 
O 

2 TO 

'12  

a-
0 40 80 120 160 

SCREEN VOLISIEc2 

92C -4380 

1.J41 
RCA RADIOTRON DIVISION 
ICR mANUFACTURING 

32- T9Q1 
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DETECTOR, AMPLIFIER, OSCILLATOR 
ACORN TYPE 

Asp jolis for wavelengths between 0.J neter and .5 neters 

Heater ' Coated Unipotential 
Voltage 6.3 
Current 0.15 

Direct Interelectrode Capacitances: . 
Grid to Plate 1.4 
Grid to Cathode 1.0 
Plate to Cathode 0.6 

Overall Length 
Overall Diameter 
Bulbl 
Base1 

Pin 1- Heater 
Pin 2- Plate 
Pin 3- Grid 

PCA Sccket 
Mounting Position 

Cat node 

See Outline •n 

GENERAL SECTION 

a-c or d-a. volts 
amp. 

ue 
upf 

1-7/32" ± 5/32" 
1-3/32" -1- 1/16" 

SMall Radial 5-Pin 
Pin 4 - Heater 
Pin 5- Cathode 

Snort Part of Bulb: 

BOTTOM VIEW IEBCI 

Maximum Ratings Are Design-Ccnter 
A-F AMPLIFIER  

(.)-C Piate Voltage 
'late Dissipation 
C-C Heater-Cathode Potential 
TyPicl I Operat ion and Characterist ies — 
D-C Plate Joltage 90 135 
D-C Grid Voltage* -2.5 - 3.7E 
Amplification Factor 25 2`.• 
Plate Resistance 14700 13200 
Transconductance 1700 1900 
D-C Plate Current 2.5 3.5 
Load Resistance 
Second Harmonic Dist 
Power Output 

Typi‘al Operation with Resistance-Coupling: 
Plate-Supply Voltage° 190 

-3.5 0-2 Grid Voltage* 
Load Resistance 
Plate Current 
Second Harmonic Distortion 
Voltage Output 
Voltage Gain 

250000 
0.42 

5 
45 Me 
20 approx. 

R-F POWER AMPLIFIER 3 OSCILLAiOR - Class C  
Plate Modulated ar 

D-C Plate Voltage 
D-C Plate Current 
D-C Grid Current 
D-C Heater-Cathode Potential 
Typical Operation: 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 

• * O. . See next page. 

Stock Na.9925 
Any 

Values 

250 max. volts 
1.6 max. watts 
90 max. volts 

Class A, AmPiifier: 
190 ' 250 volts 
-5 -' volts 
25 25 

12500 11400 ohms 
2000 220e) pmhos 
4.5 6.3 ma. 

20000 - ohms 
5 - % 

135 - mw 

volts 
volts 
ohms 
ma. 

vol ta' 

180 max. voltE 
8 max. ma. 
2 max. ma. 

80 max. voltn 

180 volts 
-35 approx. volts 

7 ma. 

-r Indicates a change. 

JURE 30, 1944 
RCA VICTOR D VISION 

RADIO CORPORATION OF »AFRICA. T'ARRIMAI. NEW JERSEY 

DATA 
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DETECTOR, AMPLIFIER, OSCILLATOR 

(continued from preceding Page) 

D-C Grid Current 1.5 approx.ma. 
Power Output** 0.5 approx.watt 

T pical Operation: 
Plate-Supply Voltage° 

Grid Voltage 

Load Resistance 

DETECTOR  

Biased Grid-Leak 

180 

-7 approx. 

0.25 

Plate Current Adjnenóo 0.2 it'lleer.'" 

Cathode Resistor 50000 approx. 
Grid Leak 
Grid Condenser 

45 volts 

Grid Return volts 
to Cathode 

- megohm 

ma. 

- ohms 
1 to 5 megohms 
0.00025 e 

• With no external shield. 

Underap  ex maximumcea  ratedaoh conditions, ht, i aare sist ance, pp  ii).aiienpathame2ri th cpairtcaupiplie iau bias . 

o Ta r: all be pil,tlaa-teszipsupulysiavlfalptaagmeivpaualuri,ia voltage tvapoal tilrapefi fectin aair paaptaia›,ljaey 

plate current. 

.• At 5 meters. Only moderate reduct ion in th is value will be found for 
wavelengths as lc. as 1 meter. Below l meter, the power output decreases 
as the wavelength is decreased. 

R—F grounding by means of condensers placed close to the tube 

pies is requi red if the fu I I capabi I it i es of the 955 for ultra— 

high—frequency uses are to be obtained. 

U-H -F OSCILLATOR 
Hartley Type 

PUSH -PULL U-H- F OSCILLATOR 
Tuned- Plate Tuned- Grid Type 

L1 C1, L2 C2, E1C3 . DEPEND ON 
FREQUENCY RANGE DESIRED 

c4 ,c 5,4 , 100xxxxf 

G7 . 50mMi 
R, . 20000 TO 25000 OHMS, 62 WATT 

R2 .10000 TO 12500 OHMS, 62 WATT 
Z R- F CHOKE 

92Gm- 6558 

The 1 icense extended to the purchaser of tubes appears in tee License 
Not ice accompany ing them. Information contained herein is furnished 
without assuming any obligations. .6- Indicates a change.  

JUNE 30, 1944 DATA 
RCA VICTOR DIVISION 

10010 CORIORAIION Of AMERICA, HARRISON, NEW JERSEY 
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955 

CHARACTERISTICS CURVES 

TYPE 955 
Er = 8.3 VOLTS 

il 

rY 
fi O 

MI 

N) 

e 
.c. 

.../ 

RCA RADIOTRON DIVISION 
RCA mANuFACIuMNG COMPANY MC 

2 -5 



• 

• 

1 11111e) .9 

956 
SUPER-CONTROL R-F AMPLIFIER PENTODE 

ACORN TYPE 
Esoe,ial ly for wave lent, ths as short -Is 0.7 Ite ter 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c or d-: volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances: 
Grin to R12tee 0.007 max. 44f 
Input 3.4 44f 
Output 3.0 44 f 

Overall Length 1-11/16" + 3/16" 
Overal Diameter 1-3/32" t 1/16" 
Bulb - T-14 
End Terminals See OutlIne In Two 

GENERAL SECTION 
Base 

Pin 1- Heater 
Pin 2- Grid No.2 
Pic 3- Grid No.3 
Pic 4- Heater 

RCA _ rpcket 
RCA Grid & Plate Clips 
Mounfing Position 

{Small Radial 5-Fin 
Pin 5 - Cathode 

P - P: ate 
-Gria No.1 

Stock No.9925 
Stock No.9939 

Any 
P is on Long Part of :bulb: Top 

G, is on short Part of Bulb: Bottcm 

BOTTOM VIEW ( 5138; 

Maximum and Minimum Ratings Are Design-Center Values 
AMPLIFIER 

D-C Plate Voltage 250 max. volts 
D-C Screen IGrid No.2) Voltage 100 max. volts 
Grin (No.11 Voltage —3 min. volts 
Plate Dissipation 1.7 max. watts 
Screen Dissipation 0.3 max. watt 
D-C Heater-Cathode Potential 80 max. volts 
Characteristics— Class A, Amplifier: 

D-C Plate Voltage 250 volts 
Suppresscr ( Grid No.3) Connected to cathode at socket 
D-C Screen Voltage 100 volts 
D-C Grid (N0.1) Voltage* —3 volts 
Plate Resistance 0.7 approx.megohm 
Transconductance 1800 ',mhos 
Grid Bias for 

Transcond. of approx. 2 µmhos —45 volts 
C-C Plate Current 6.7 ma. 
C-C Screen Current 2.7 ma. 

. MIXER-- In Superheterodyne Circuit  
D—C Plate Vnitage 250 max. volts 
D—C Screen voltage 100 max. volts 
D—C Heater—cathode Potential BO max. volts 
Typical OP«ration: 
C,—C Plate Voltage 100 250 volts 
S.epresso- Connected to cathode at tocket 
C—C Scree. Voltage to 100 volts 
C—C Grid 7oltage —10 —10 approx. volts 

Thegrid Dial shown is minimum for an oscillator peak voltage of 9 volts. 
These values are optimum. 

S. : See next page. -.a— Indicates a change. 

JUNIE 30, 044 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. NARRITON, NEW MUIR 

DATA 
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SUPER-CONTROL R-F AMPLIFIER PENTODE 

(continued Iron, preceding page) 

With shield baffle. 
' under mein., rated conditions, the resistance in the grid circuit should 

not exceed 0.5 megohm with f ixed bias, or 1.0 rnegolm with cathode bias. 

Typtcal R- F Ampltfter Circuit for the 956 

os the same as that for Type 954. 

AVERAGE PLATE CHARACTERISTICS 

- E .6.3 VOLTS SUPPRESSOR VOLTS — 0 

SCREEN VOLTS . 100 

JUNE ; 0, 1944 

co rr 
PLATE MILLIAMPERES 

RCA VICTOR DIVISION 
10010 CORPORATION Of AMERICA. HARRISON, NEW TEMP 

tecy 

cl 

o 
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956 

AVERAGE CHARACTERISTICS 

E = 6.3 VOLTS SCREEN VOLTS = 100 

PLATE VOLTS = 250 SUPPRESSOR VOLTS = 0 

3000 12  

1  

—10 

E 2 
tr,2000-

u   
•-• 

o 1500 tn 6   

O cc 

1000 < 4   

0-

500 2 

-50 -40 -30 -20 

CONTROL- GRID VOLTS 

MAY 13,1941 RCA RADIOTRON DIVISION 
RCA MAN. AMR,. C.APANT ANC 

O 

92C-4872R1 
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957 

DETECTOR, AMPLIFIER, OSCILLATOR 
ACORN TYPE 

Filament Coated 
Voltage 1.25 
Curr.2rit 0.05 

Direct Interelectrode Capacitances:' 
Grid to Plate 1.2 44f 
Grid to Filament 0.3 guf 
Plate to Filament 0.7 44f 

Overall Lengtn 1-7/32" + 5/32" 
Overall Diameter 1-3/32" + 1/16" 
Bulbl See Outline in - T-ilk 
Basej GENERAL SECTION {Small Radia' 5-Pin 

Pin 1- Filament Pin 5- Filàment - 
Pin 2- Plate , AA ,- Plane of 
Pin 3- Grid Electrodes 
Pin 4- Filanent - -... 

RCA Socket A, Stock No.9925 
Mounting Position -, ,5,. -`` Veetical 0 

Short Part of Bulo: Bottom 

BOTTOM VIEW ( 5.8C) 

Maximum Ratings Are Design-Center Values 

AMPLIFIER 

L,-C P'ate VoTtaoe 135 max. volts 
Characteristtcs-- Class A, Amplifier: 

D-C Plate \. oltage 135 volts 
D-C Grid Voltage* -5 volts 
Amp ification Factor 13.5 
Plate Resistance 20800 approx.ohms 
Transconductance 650 gmhos 
D-C Plate Current 2 ma. 

d-c volts 
amp. 

'D win no external shield. 

0 Horizontal operation permitted if plane o' electrodes is vertical ( plate 
on edge). 

* under maxim6m rated conditions, the resistance in thegrid circuit should 
not exceed 0.1 megohm withfixed bins, or 0.5 megorim with cathode bias. 

R-F grounding by means of condensers placed close to the tube 
pins is regLired if the full capabilitie, of the 957 for ultra-
high-frequercy uses are to be obtained. 

we— Indicates a r,2 nge . 

,UNE :_=0, 1941 
RCA VICTOR DMASKDN 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 
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AVERAGE PLATE CHARACTERISTICS 
r 

Ef = 1.25 VOLTS D.C. 

,r1,11 
, I I  

;-44-

•  

LL  

:.11; 

o 
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PLATE ( Lb) OR GRID(Ic)MILLIAMPERES 

JUNE 15,1944 RCA VICTOR DIVISION 92CM- 6336RI 

I 
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958-A 

AMPLIFIER TRIODE 
ACORN TYPE 

d-c volts 
amp. 

Filament Coated 
Voltage 1.25 
Current 0.10 

Direct Interelectrode Capacitances: ° 
Grid to Plate 2.6 
Grid to Filament 0.6 
Plate to Filament 0.8 

Overall Length 
Overall Diameter 
Bulb .1 
Basel 
Pin :- Filament + 
Pin .'- Plate 
Pin ;;- Grid 
Pin - Filament 

RCA Socket 
Mounting Position 

See Outline In 

GENERAL SECTION 

ugf 
uuf 
uuf 

1-7/32" + 5/32" 
1-3/32" 1/16" 

{Small Radial 5-Pin 
Pin 5- Filament - 

AA' - Plane of 
Electrodes 

Stock No.992 
Vertical' 

Short Part of Bulb: eXtoe 
BOTTOM VIEW ( 5ED) 

Maximum Ratings Are Design-Center Values 

A-F AMPLIFIER  

0-C Plate Voltage 
D-C Mite Current 
Plate Dissipation 
Characteristics-- Class A, Amplifier: 

D-C Plate Voltage 
D-C Grid Vo'tages 
Ampl'fication Factor 
Plate Resistance 
Transconductance 
D-C Plate CJrrent 

135 max. volts 
5 max. ma. 

600 max. -mw 

135 volts 
-7.5 volts 

12 
10000 ohms 
1200 unthos 

3 ma. 

R-F POWER AMPLIFIER el OSCILLATOR - Class C Telegraphy 
Key-!own conditions per tube wit'tout modulation , 

D-C Pllite Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
D-C Plate Input 
Plate 'Dissipation 
TyPioai Operation at 

D-C Plate Voltage 

D-C Grid Voltage. 

Pea' R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current" 
Driving Power** 
Power Output 

°, O. s, see next page. 

135 max. volts 
-30 max. volts 

7 max. ma. 
1 max. ma. 

950 max. mw 
600 max. mw 

Moderate Frequencies: 
135 volts 
-20 volts 

20000 
2500 ohms 

t. ohms 
40 volts 
7 ma. 
1 approx.ma. 

35.approx.mw 
600 mw 

JUNE 3), 1944 RCA VICTOR DIVISION 
RADIO CORPORATION Of »MIKA HARRISON, NEW JERSEY 

DATA 



958-A 

AMPLIFIER TRIODE 

(continued from preceding page) 

With no external shield. 

0 Horizontal operation permitted if plane of electrodes is vertical 
(Plate on edge). 

* Onlermaximum rated conditions, the resistance in the grid circuit should 
net exceed0.1megohm with fixed bias, or 0.5 megonm with cathode oies. 

▪ Modulation essentially negative may be used if the positive peak of 
the audio—freouency envelope dOOS not exceed 1155 of the carrier con— 
ditions. 

• Obtained by a grid resistor ( 20000),cathode resistor ( 2500), or fixed 
supply. 

** Subject to wide variation as explained under Tube vatings in General 
Section. 

NOTE: The 958—A is capable of producing a useful power out— 

put at frequencies up to approx. 350 megacycles. 

24" grounatag by meansofcondensers'placed close to the tube 

2ins is required if the full capabilities of the 958—A for 

ultra—high—frequency uses are to be obtained. 

JUNE 30, 1944 RCA VICTOR DIVISION 
RA010 CORPOIATION Of AMIIICA, NARIOON. NEW IERSfY 
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AVERAGE PLATE CHARACTERISTICS 

Ef = 1.25 VOLTS D.C. 

co 

PLATE ( 1b)OR GRID ( lc ) MILLIAMPERE5 

JUNE 15,1944 

O 

Cu 

RCA VICTOR DIVISION 92CM- 6334 RI 
RADIO CORPORATI. OF AMERICA. HARRISON NEW ME,' 
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DETECTOR AMPLIFIER PENTODE 
ACORN TYPE 

Filament 
Voltage 1.25 d-i. volts 
Current 0.05 amp. 

Direct Interelectrode Capacitances: 
Gria to Plate° 0.015 max. uuf 
Input 1.8 Ue 

OutpUt 2.5 ue 
Overall Length 1-1 1/16" -...- 
Overall Diameter 1-3/32" 7- 1/16" 
Bulb  

End Terminals} 
GENERAL SECTIoN Two 
See Outline .n 

Base Small Padiai 5-Pin 
Pin 1- Filament P - Plate 
Pin 2- Grid No.2 Gl -Grid No.1 

Pin 3- Grid No.3 AA' - Plaie of 
Pin 4 - Filament - ,5 Ele=trodes 
Pin 5- Filament - 

RCA Socket ,..c, Stock No. 9925 
PCA Grid & Plate Clips Stock No. 9938 
Mounting Position ' ..) '1 Ve-ticalO 

P is on Long Part of flu/o: lOP 
GI is on Short Part of Bulo: Bottom 

BOTTOM VIEW ( 53E) 
Maximum Ratings are Design-Center Values 

AMPLIFIER • 

D-C Plate Voltage 145 max. volts 

D-C Screen ( Grid No.2) Voltage £7.5 max. volts 
Characteristics-- Class A, Amp/sfler: 

D-C Plate voltage 135 volts 
Superessor ( Grid No.3) Connected to ' ilâmenti-I at socket 

D-C Screen Voltage 67.5 volts 
D-C Grid ( Ko.1) Voltage /i -3 volts 
Plate Resistance 0.8 approx. megohm 
Trarsconductance r.00 µmhos 
D-C Plate Current 1.7 ma. 
D-C .Screen Current 0.4 ma. 

° With Ehield baffle. 

0 Horizontal operation permitted if plane of .. lectcode; is vertical ( plate on 
edge). 

ee Under maximum rated conditions, the resistanc.- in the grid circuit should not 
exceec 0.1 megohm with fixed bias, or 0.5 medeim with cathode bias. 

R_J grounding Dy means of condensers placed cose to the tube terminals 
is required if the full capabilities of the 959 for ultra- high-frequency 
uses ale to be obtained, it is important il the cases of the plate and 
contro'-grid circuits that separate r- f grounding returns be nade to a 
common point ir, order to avoid r-f inter-action through common return 
circuits. It may also be advisable in hone applications to supplement 
the action of the by-pass condensers by .- f cnokes placed close to the 
condeni.ers in The return or supply lead for the grid, the screen, the 
suppre,sor. the plate, and the filament. 

-m-Indicates a , hange. 

JUNE 30, 194,1 
RCA VICTOR oivisKm 

RADIO CORPORATION OF AMERICA, HARRISON. ..11W ARSE, 

DATA 
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AVERAGE PLATE CHARACTERISTICS 

PENTODE CONNECTION 

Ef.1.25 VOLTS D.C. SCREEN VOLTS Z67.5 

SUPPRESSOR VOLTS rQ 

JUNE 14,1944 

PLATE MILLIAMPERES 

RCA VICTOR DIVISION 92CM - 6338R I 
11.0 C011.01,..N AuttICA .0,0N ratw AUSEr 

o 
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991 

VOLTAGE REGULATOR 

Type Glow Discharge 
Maximum Overall Length 1-9/16' 
Maximum Diameter 5/8" 
Bulb T-4-1/2 
Base Bayonet Candelabra, Double Contact 
Operating Conditions: 

Starting—Supply Voltage (D.C.) 
Peak Current . 
Continuous Current (D.C.) .* 

Operating Voltagee' 

87 min. volts 
3 max. ma. 
2 max. ma. 

167 max. volts 
148 min. volts 

If the 991 is used with a pulsating or alternating supply voltage, 

99 1:;feenttuglItee dmiltmd t alway s b: Us::- in series with this tube 
to liait its d-C current to 2 ma. 

tl For d-c operating current between 0.4 and 2 me. 

1,4Ax. D-7.1 

T 4 BULB 

tE/fMVONET CANDELABRA, 
DOUBLE CONTACT BASE 

BOTTOM VIEW or BASE  

92C-4614 

TUBE NOUUTIMC POSITION 

VERTICAL OR HORIZONTAL 

REGULATION CHARACTERISTIC 
so 

75 

s.70 

d 

65 

S-
4 

e,55 

50 

45 

I 
STARING 

1VOLTAGE 

TYPE 991 

NIN THIS REGION 
PERATION 

NOT RECOMMENDED 

0 0.5 I 0 I 5 2.0 
OPERATING MILLIAMPERES D.C. 

92C-46I5 

DEC. 1. 1939 
RCA RADIOTRON DIVISION 
RCA ....NIA nCiulING COW,. 

DATA 





1602 
AMPLIFIER TRIODE 

For app/scattons crttica/ as : o mscrophonics. 
Previously designated as RCA-to Special. 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or CI—C vOITS 

Current 1.25 amp. 
Amplification Factor 8 
Direct lnterelectrode Capacitances (approx.): 

Grid to Plate 7 mmf 
Grid to Filament 4 liPT 

Plate to Filament 3 liNif 

Maximum Overall Length 5-5/8" 
Maximum Diameter 2-3/16" 
Bulb S-17 
Base Medium 4-Pin Eayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER 4 MODULATOF - Class A  

b-C Plate Voltage 425 max. volts 
Plate Dissipation 12 max. watts 
Typical Operation: 

Filarent Voltage 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 250 350 425 volts 
D-C Grid Voltage -23.5 -32 -40 volts 
Peak A-F Grid Voltage 18.5 27 35 volts 
D-C late Current 10 16 18 ma. 
Plate Resistance 6000 5150 5000 ohms 
Transconductance 1330 1550 1600 umhos 
Load Resistance 13000 11000 10200 ohms 
U.P.O.IPA second harmonic( 0.4 0.9 1.6 watts 

A-F POWER AMPLIFIER 6 MODULATOR - Class 13  

D-C Plate Voltage 425 max. volts 
Max-Signal D-C Plate Current * 60 max. ma. 
Max-Signal Plate Input s 25 max. watts 
Plate Dissipation * 12 max. watts 
Typical Operation: 

Unless otherwise sPec if sed, values are for a tubes 
Filament Voltage 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 250 350 425 volts 
D-C Grid Voltage -28 -40 -50 volts 
Peak A-F Grid-to-Grid Volt. 220 240 260 volts 
Zero-Sig. D-C Plate Cur. 8 8 8 ma. 
Max-Sig. D-C Plate Cur. 110 110 110 ma. 
Load Resistance (per tube) 1000 1500 2000 ehms 
Effective Load Res. 

(plate to plate) 4000 6000 8000 ohms 
Max-Signal Driving Power 2.1 2.3 2.5 approx.watts  
Max-Signal Power Output 13 20 25 apprcx.watts 

T Averaged over any audio frequency cycle of sine—cave form. 
Indicates a change. 

NOV. 1, 1937 RCA RADIOTRON DIVISION 
4c.4 MAMJACTUI,NG COUPANY INC 

DATA 

4— 
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1602 

AMPLIFIER TRIODE 

(continued from preceding pagel 
R-F POWER AMPLIFIER - Class B Telephony 

Carrier conditions per tube for use with a max. modulation fact, of r.o 
i:,---C Plate Voltage 450 max. volts 
D-C Plate Current 45 max. ma. 
Plate Input 18 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 
Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 5i 4Z volts 
n-e Grid Voltage volts 
Peak R-F Grid Voltage 75 85 volts 
D-C Plate Current 40 40 ma. 
DC Grid Current ** 1 1 approx.ma. 
Driving Power° ** 2 2.3 approx.watts 
Power Output 3 4.5 approx.watts  

" At crest of a-f cycle with modulation factor of 1.0. 

PLATE-MODuLATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tuse for use with a max. modulation fact. of 1.0 

D-C Plate Voltage 350 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 50 max. ma. 
E,-C Grid Current 15 max. ma. 
Plate Input 17.5 max. watts 
Flote Dissipation 10 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 250 350 volts 
n-c Grid Voltage -95 -135 volts 
Peak R-F Grid Voltage 156 235 volts 
D-C Plate Current 45 45 ma. 
D-C Grid Current ** 15 15 approx.ma. 
Driving Power ** 3 3.5 approx.watts  
Power Output 5.5 8 approx.watts 

R-F POWER AMPLIFIER d. OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without modulation 4 

D-C Plate Voltage 450 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 60 max. ma. 
D-C Grid Current 15 max. ma. 
Plate Input 27 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 350 450 volts 
D-C Grid Voltage -90 -115 volts 
Peak R-F Grid Voltage 190 215 volts 

4: See next page. 

+—Indicates a change. 

NOV. 1, 1937 DATA. 
RCA RADIOTRON DIVISION 

uoJeJiACTURING maCAwn «C 

• 

• 

• 

• 



1602 

AMPLIFIER TRIODE 

ContInued from preceding pagel 

D—C Mate Current 55 55 ma. 
D—C Grid Current .• 15 15 ma. 
Driving Power ** 3 3.3 approx.watts 
Power Output. 9 13 approx.watts  

Modulat ion essent lolly negat lye may be uNed If the positive peak of 
the /Indio—frequency envelope does not exceed 115S of the carrier con— 
dit lors. 

•" Subject to aloe variations as explained oh sheet TRANS. TUBE RATINGS. 

For use of the 1602 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs Frequency. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and 
SOCKET CONNECTIONS for the 16:2 are the Sarre 

as for the 841. 

AVERAGE CHARACTERISTICS 

10000 

LO 

"Ze000 

e 6000 
‘ei 

‘Éc'' 

;24000 

a. 

2000 

TYPE 1602 
E0 = 7.5 VOLTS D.C. 
PLATE VOLTS u425 

R, 

r.» 

20 40 SO 
PLATE MILLIAMPERES 

b2C-4494 

2000,, 9 

0 u 

0 

16003711 

1200--

I 
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800 
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400 

JAN. 15, 1936 RCA RADIOTAON DIVISION 
RCA uw.RACtuRNG CORAPANy nec 

DATA 2 
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0  TRIPLE-GRID DETECTOR AMPLIFIER 
Por apPlications criticaL as to wicrophonics, noise, und Awe 

e 

• 

e 

• 

Heater. Coated Unipotential Cathode 
voltage 6.3 a- c or 
Current 0.3  

Direct interelectrode Capacitances: à 
Triode Connection ( A*Ibrox.) - Grids *2 & 113 tied to Plate 

Grid to Plate 2.0 00 , 
Grid to Cathode 3.0 MO 
Plate to : athOde 10.5 Mdf 

Pentode Connection 
Grid to Plate 0.00 7 
Input mw, 4.6 
Output 6.5 

Overall Length 4-11/16' 
Seated Height u-1/16" 
Maximum Diameter 
Bulb 
Zap 
Base 

Pin 1- Heater Pin 
Pin 2 - Plate Pin 
Pin 9- Screen Cap 
Pin 4 - Suppressor 

Mounting Position BOTTOM VIEW 

d- c volts 
amp. 

uuf 
140. 
PMf 

to 4-15/16' 
to 4-5/16' 

1-9/16' 
ST- 12 

Small Metal 
Small 6- Pin 

5 - Cathode 
6 - Heater 
-Grid 

Any 

SINGLE-TUBE AMPLIFIER  
Plate Voltage 250 max. volts 
Screen voltage 180 max. volts 
TYbical Operation and Characteristics - Class I, *** litter: 

Pentode Connection triode Connection  

Plate 103 250 250 180 250 volts 
Screen 100 100 180 - volts 
Inc -3 -3 -3 -8 volts 
Suppressor Tied tocatri. at socket 
amp. Pact, _ _ _ 20 0 20° 
Plate Res. 1.0 0 0.9 0.011 0.0105 megohm 
Trarscond. 1185 1225 2000 1900 1900 pasos 
Grit Bias d -7 -7 - volts 
Plate Cur. 2 2 8.3 5.3 675 ma. 
Screen Cur. 0.5 0.5 2.1 - ma. 

D Greater than 1.5. • Approx. * Api roe., for cats. Cur. Cut-Orr. 

PUSH-PULL AMPLIFIER - Tricde Connection  

fypicai 00eration - Class A, Inelifier: 
'Inlets otherwise STecified, values are for 2 tubes 

Pla e 
Grid 
Catoode Resistor 
Pla.e Current 
Loa: Res. ( Plate 
Power Outpdt 

to plate) 

DETECTOR 

90 volts 
-2.5 volt, 
625 Ohms 
4.0 mn. 

100000 ohms 
40 mw 

typical Operation as Biased Detecto ,: 
Plate Supply0 10; 10 250 250 volts 
Screen 12 IS 50 100 volts 
Grid -1.16 - 1.h3 - 1.95 - 4.3 volts 
Cathode Rem. 18000 100 , 0 3000 10000 ohms 
Suppressor Connected t.i cathode at soCket 
Cati. Cur. ( no sig.) 0.063 0.143 0.65 0.43 ma. 
Plate Resistor 1.00 0.75 0.25 0.50 megpflm 
Blocking Condenser 0.01 0.41 0.03 0.03 pf 
Grid Resistpr • 1.00 0.50 0.25 0.25 megohm 
R- F Signal IRMS)Aw 1.05 1.50 1.18 1.37 volts 

à In circuits where the cathode is not directly connected to thy heater, 
the potentie difference between heater and cathode should by kept as 

, low as possible. 
* The internal shield in the dome of the 1673 i. connected to th... cathode 

within the tube. 
With close-f.tting shield connected to cathode. 

0 Voltage at plate will be ' Plate Supply voltage minus voltage drcp in 
. plate resistor caused by plate current. 

For the following amplifier tube. 

«. See next page. 

-0-Indicates a change. 

Dec. 1, 1941 
• RCA RADIOTRON DIVISION 

'Ca ttwNuf ACM.. CouenNe .0 

DATA 

-et - 



I 603 

TRIPLE-GRID DETECTOR AMPLIFIER 
(continued from preceding pasta 

with these signal values modulated 201, thevoltage output under each 
set of conditions is 17 peak volts at the grid of the following am-
plifier. This value is sufficient to insure full audio outppt from 
a 42 ( for 6.5-volt operationlora 2A5 ( for 2.5-volt operation) under 
250-volt plate conditions. 

Poe Curves, refer to ?plus fl.77 and 57. ?or additional Data, re:ter to 
RISISUICE-COOPLeD INPLIPIIR MR?. 

CAP 
DIA. 

INTERNAL — 
SHIELD 

ST12 BULB 

SMALL 6- PIN 
BASE 

92C -4769 

I6_ MAX. r 31 
MAX. 

Dec. 1, 1.41 
RCA RADIOTRON DIVISION 
PC^ estnedufr.CivarNG COmPAN, INC 

• 

DATA 



Ifre, 
1609 

AMPLIFIER PENTODE 
Fo r abblications critical as to microfihonics 

Fi 1 ament Coated 
Vol tage 1.1 
Current 0.25 

Di rect I nterel ect rode Capac i tances:° 
Grid to Plate 1.0 
Input 7 
Output 7 

Maximum Overall Length 0-3 ,16" 
Maximum Seated Height 
Maximum Diameter 
Bulb ST-12 
Ease i Small 5-Pi n 

Pin 1 - Filament + Pin 4 - Screee 
Pin 2 - Plate 1 Pin 5- Filament - 
Pin 3 - Grid 

Mounting Position BOTTOM VIEW 

d-c vol ts 
amp. 

piJf 
piàf 
luf 

Any — 

Maxlmum Ratings Are Absolute Values 
A-F AMPLIFIER  

PI ate Vol tage 135 max. vol ts 
Screen Vol tage 67.5 max. vol ts 
Tybscal Oberat:on and CharacteristIcs - Class A, Areltfler: 

PI ate 135 vol ts 
Screen 67.5 vol ts 
Grid • -1.5 vol ts 
Pl ate Res. 0.4 approx. megohm 
Transcond. 725 umhos 
PI a'e Cur. 2.5 M&. 

SC reen Cur. 0.65 n1Z... 

Without shield. 
The 1-c resistance in the grid circuit of the 1609 should nt exceed 
0.5 megohm for fixed-bias conditions. 

' 
I -a46 MAX. -.... 

1 I 443 MAIL ri 

ST12 BULB 

SMALL 
5- PIN BASE 

92C-429892 

Indicates a C harge. 

394;MAX. 

4 3,i;MAX 

Jan. 1, 1943 DATA 
RCA VICTOR DIVISION 

RADIO CORPORATION OF APAPPICA, .PPPI3ON. NEW 1FISCO 



1609 

AVERAGE PLATE CHARACTERISTICS 

I iT1111 , 1 
E = 1.1 VOLTS D.C. SCREE N. VO, 

• 

Hg e 

' 

JAN. 26,1937 

ru 
PLATE MILLIAMPERES 

RCA VICTOR DIVISION 
11A010 F-OFF.0.r ON OF » AFRICA. FFFF•FN .FFVF 

lO 

92C- 4721 

e 



200 

JAN. 12,1942 

1609 

AVERAGE CHARACTERISTICS 

Ef = 1.1 VOLTS D.C. PLATE VOLTS = 135 

SCREEN VOLTS = 67.5 
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RCA VICTOR DIVISION 
10010 COHOLOION Of AMEtICA.....1.3.. NEW RIMY 

O 

92C -



1611 

POWER AMPLIFIER PENTODE 

The 1611 is a power pentode intended for use as a relay tube 
in eouipment on ships for automatically announcing SOS sig— 
nals. To meet the special requirements of such service, the 
1611 features an ip—e, characteristic having suitable slope 
and minimized variati6n between tubes. Physical character— 
istics of the 1611 are the same as those of Type 6F6, 

RCA- 1611 is avai/able only through Radtomartne Corporation 
of America, 75 Vartck Street, New York, R. Y. 

Jar. 1, 1943 DATA 
RCA VICTOR DIVISION 

10010 CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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1612 

PENTAGRID AMPLIFIER 
For abp/tcattons critical as :0 mzcroponlcs 

Heater Coated linipotential Cathcde 
Vol tage 6.3 a-c or d-c volts 
Current 0.3 amo. 

Di rect Inter& ect rode Capacitances: ° 
Grid #1 to Grid #3 0.20 max. uuf 
Grid « 1 to Plate 0.001 max. pi.àf 
Grid #3 to Plate 0.10 max. pof 
Grid 41 to All Other Electrodes 7.5 me 
Grid #3 to All Other Electrodes 10 puf 
Plate to All Other Electrodes 11 NO 

Maximum Overall Length 3-1/8" 
Maximum Seated Height 2-9/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Shel:,MT-8 
Cap Miniature 
Base Small Wafer Octal 7-Pin 

Pin 1- Shell Pin 5- Grid #3 
Pin 2- Heater Pin 7- Heater 
Pin 3- Plate Pin 8- Cathode 
Pin 4- Grids #2 & #4 cv Cap - Grid #1 

Mount rg Position BOTTOM VIEW Any 

goxtmum Ratings Are Design-renter Values 
AMPLIFIER  

Plate \+ oltage 250 max. volts 
Screen Voltage 100 max. volts 
Plate Dissipation 1.5 max. watts 
Screen Dissipation 1.0 max. watt 
Tykicai Okeration and Characterlstics - Class A, Aniklifler: 

Plate 250 ' vol ts 
Screen ( Grids #2 à #4) 
Control Gric ( Grid #1) 
Control Grid ( Grid #3) 
Plate Res. 
Tran:,cond. ( Grid #1- Plate) 
Trancond. ( Grid #1 - Plater 
Plate Cur. 
Screen Cur. 

100 vats 
-3 volts 
-3 vol ts 

0.6 megohm 
1100 umhos 

5 approx. umhos 
5. 3 ma. 
6.5 ma. 

In circuits where the cathode is not di— 
rectly connected to the heater, the po— 
tential difference between heater and 
Catnode should be kept as low as possible. 
With shell connected to cathode. 

• Wit, Grid II bias — — 15 volts; Grid 13 
bias =-15 volts. 

0 

Œ • X 

Curves under ?ye 6G? also aaely to th <• 2 
1612. 

4— Indicates a trnnge. 

MINIATURE 
CAP 

MAX 

Jan. 1. 1943 
RCA VICTOR DIVISION 

RADIO COIPOIATION OF ,J*FIICo. HAIMON. NEW 

()ALA 



1620 

TRIPLE-GRID DETECTOR AMPLIFIER 
For appiicoitons critical as to wichophonics 

Heater . Coated Unipotentiai Cathode 
Voltage 6.3 a- c or d- c volt, 
Current 0.3 amp. 

Direct Interelectrode Capacitances:° 
Pentode Connection 

Grid to Plate 
Input 
Output 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Cap 
Base 

Pin 1- Shell 
Pin 2- Heater 
Pin 3— Plate 
Pin 4- Screen 

Mounting Position 

0.005 max. 
7.0 paf 

12.0 

3-1/8" 

2-9/16' 
1-5/16' 

Metal Shell, MT-B 
MiniaturA. 

Small Wafer Octal 7-Pic 
Pin 5- Suppressor 
Pin 7- Heater 
Pin 8- Cathode 
Cap - Grid 

BOTTOM VIEW Any 
Maximum Ratings Are Design-Center Values 

AMPLIFIER - Pentode Connection  

Plate Voltage 250 max. volts 
:3creen Voltage 100 max. volts 
Typical Operation and Characteristics - Class A, Amplifier: 

Plate 100 250 volts 
Screen 100 100 volts 
Grid A —3 —3 volts 
Suppressor Connected to cathode at socket 

Plate Res. 1.0 Transcond. 1185 1225 mhos 

Grid Bias for cathode 
current cut-off -7 -7 volts 

Plate Cur. 2.0 2.0 ma. 
Screen Cur. 0.5 0.5 ma. 

AMPLIFIER- Triode Connection°° 

Plate Voltage 250 max. volts 
Typical Operation and Characteristics - Class A, Amplifier: 

Plate 180 250 volts 
Grid A volts -5.3 -e 
Amp. Fact. 20 20 
Plate Res. 11000 Ohms 
Transcond. 1800 10500 pMhOS 
Plate Cur. 5.3 1900 6.5 ma. 

For cathode-bias operation of the 1620 a minimum cathocle- ,esistor 
by-pass condenser of 25 pf is reccemended to minimize hum, particu-
larly in circuits where the 1620 is followed by high-gain stages. 
when a 25 pf condenser or larger is used, the voltage difference be-
tween heater and cathode is not critical, but it should be kept no 
low as possible. If less than a 25 pf condenser is used. positive 
or negative biasing of the heater with respect to the cathode is re-
quired, but the bias value chosen for minimum hum should be within 

, the range of A-5 to + 50 volts or -5 to -50 volts. 
- with shell connected to cathode. 
if under maximum rated conditions, the 0-c resistance in the grid cir-

cuit should not exceed 1.0 megonm. 
L. Greater than 1.0 megohm. indicates a change. 
-' Screen and suppressor tied to plate. 

OUTLINE DP.ENSIONS for the 1620 are the same as for 16'12. 

Curves under Tyee 6J7 also aeely to the 16o. 

Jan. 1, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, MARMON. NEW JERSEY 

DATA 
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1621 

POWER AMPLIFIER PENTODE 
Por applications requiring cont.'..nuity of service 

Heater * Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.7 amp. 

Direct Interelectrode Capacitances ( ApProx.): ° 
Grid to Plate 0.20 Mmf 
Input 7.5 yof 
Output 11.5 PO 

Maximum Overall Length 3-1/4" 
Maximum Seated Height 2-11/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Shell, MT-8 
Base Small Wafer Octal 7-Pin 

Pin li - Shell Pin 5- Grid 
Pin 2- Heater Pin 7- Heater 
Pin :-.' - Plate 2 Pin 8- Cathode 
Pin 4 - Screen . 

Mounting Position BOTTCM VIEW Any 
Maximum Ratings Are Design-Center Values 
PUSF -PULL AMPLIFIER - Triode Connection+ 

Recommended with Cathode-Rias Oeeration only. 

Plate Voltage 300 max. volts 
Plate Dissipation 8.3 max. watts 
Typical Operation - Class A, Amelifirr: 

titles, otherwise specOtied, values are for 2 tubes 

Plate Supply * 327.5 volts 
Catnode Res•stor • 500 ohms 
Peak A- F Grid-to-Grid Voltage 54 volts 
Zero-Sig. Plate Current 55 ma. 

Max,-Sig. Plate Current 59 ma. 
Load Resistance ( plate-to-plate) 5000 ohms 
Total Harmonic Distortion 1 % 
Power Output 2 watts 

actual voltage between cathode and plate will be plate—supply voltage 
minus drop in cathode resistor. 

• Type of input coupling used should not introduce too much re.istance 
in the grid circuit. Transformer— or impedance—coupling dev ,ces are 
recommended. The grid circuit may have a resistance as high as, but not 

i greater than, 0.5 megohm provided the heater voltage is not alltwed to 
rise more than 10$ above rated value under any condition of op.ration. 

PUSH-PULL AMPLIFIER - Pentode Connection  

Plate Voltage 
Screen Voltage 
Plate Dissipation 
Screen Input 
Typical Operation - Class Al Amplifier: 

Unless otherwise sPecified, vaiues 
Plate 
Screen 
D-C Grid Voltage 
Peak A- F Grid-to-Grid Voltage 
Zerc-Sig. Plate Current 
Max.-Sig. Plate Current 

300 max. volts 
300 max volts 
7.9 max watts 
1.9 max. watts 

are for 2 tubes 

300 volts 
300 volts 
-30 volts 
60 volts 
39 ma. 
69 ma. 

See next page. .›—Indicates a change. 

Jan. 1, 1943 RCA VICTOR DIVISION 
10010 CCWORATION OF AMERICA. HoatersoN , 01w .1EREEY 

DATA 



1621 

POWER AMPLIFIER PENTODE 
(continued from preceding pdge) 

Zero—Sig. Screen Current ma• 
'Mx. — Sig. Screen Current ma. 
Load Pesistance.ipiate—to — plate/ 4000 ohms 
Total Harmonic Distortion 3 
Power Output O watts 

In circuits where the cathode is not directly connected to the heater, 
the potential difference between heater and cathode should be kept as 
low as possible. 
With shell connected to cathode. 
Screen connected to plate. 
Type of input coupling used should not introduce too such resistan  
in the grid circuit. Transformer— or impedance—coupling Oevices are 
recommended. When the grid circuit has a resistance not higher than 
0.05 megohm. fixed Dias may be used; for higher values, cathode bias 
is required. With cathode bias, the grid circuit may nave a resist— 
ance as high as, but not greater than, 0.5 megchm provided the heater 
voltage is not allowed to rise more than SOS above rated , alue under 
any conditions of operation. 

OUTLIF D'VFMIO'*, for the 1621 are the same as those for 
Typo i21.6. 

Curves under TyPe 6F6 also aPkly to the 1621. 

RCA VICTOR DIVISION 
RADIO CORPORAI'ON OF AMERICA. NOR ISON. NEW ARMY 

DATA 
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1622 

BEAM POWER AMPLIFIER 
Fm aPPlications requiring' continuity of service 

Heater' Coated Unipotential Cathode 
Vol taie 6.3 a-c or d-c volts 
Curre-nt 0.9 amo. 

Direct Intereiectrode Capacitances laDprox.):° 
Grid to Plate 0.4 uuf 
Input 10 uttf 
Output 12 uttf 

Maximu, Overall Length 4-5/16" 
Maximum Seatec Height 3-3/4" 
Maximum Diameter 1-9/16" 11/16" 
Eulb Metal Shell, MT-10 
Ease nSmall Wafer Octal 7-Pin 

Pin 1 - Shel7 Pin 5 - Grid 
Pin 2 - Heater Pin 7 - Heater 
Pin 3— Plate 2 Pin 8 - Cathode 
Pin 4 -Screen 

Mountilg Position BOTTOM VIEW ( 7kC) Any 

Moimmum Ratines Are Design- Center Values 

PUSH-PULL AMPLIFIER  

°late Voltage 
Screen Voltage 
Plate Dissipation 
Screer Dissipation 
Typtccl Operation - Class A, Amplifier: 

tnless othe•mise seerified, values 
Plate Voltage 
Screen Voltage 
D-C Grid Voltage 4 
Peak A-F Grid-to-Grid Voltage 
Zere-Sig. Plate Current 
Max.-Sig. Plate Current 
Zero-Sig. Screen Current 
Max -Sig. Screen Current 
Load Resistance (plate to plate) 
Total Harmonic Distortion 
Powr Outp.it 

are 

300 max. volts 
250 max. volts 

13.8 max. watts 
1.4 max. watts 

for 2 tubes 
300 volts 
250 volts 
-20 volts 
40 volts 
86 ma. 

125 na. 
4 na. 

10.5 ma. 
4000 ohms 
1 % 

10 watts 

el The neater voltage should never fluctuate so the'. it exceeds 7 volts. 
The potential difference between heater and : athode should be kept as 
ton as possible. 
The type of input coupling used should not introduce too mucn resist— 
ance in the qrid circuit. Transformer— or impedance—couplint device: 
are recommended. When the grid circuit han a resistance not higher 
thar 0.1 megohm. fixed bias may be used: fer higher values, cathode 
bien is required. With cathode bias. tee grid circuit may have e re— 
sistance not to exceed 0.5 megohm, prov:ded the heater voltage is not 
allowed to rise flore than 101 above the rated value under any condi-

, tion of operation. 
witr shell connected to cathode. 

Cumes untier Type 6L6 also apply to the 16aaleithin the lim-
itations of its maximum ratings. 

Indicates a change. 

AUG. 2. 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMER ICA, I+ARRISON, NEW JERSEY 

DATA 





I 629 

ELECTRON-RAY TUBE 
INDICATOR TYPE WITH TRIODE UNIT 

Heater Coated Unipotential Cathode 
Voltage 12.6 a-c or d-c volts 
Current 0.15 amp. 

Overall Length i 3-15/16" + 3/16" 
Seated Height 3-3/8" i 3/16" 
Maximum Diamet.er 1-3/16" 
Bulb T-9 
Base Small Shell Octal 7-Pin 

Pin 1 - No Connection Pin 5 - Grid 
Pin 1 - Heater Pin 7 - Heater 
Pin 3 - Plate Pin 8 - Cathode 
Pin 4 - Tar jet 

Mountiig Position . AnyA 

BOTTOM VIEW ( 7AL) 

Màximum and Minimum Ratings Are Design-Center Values 

INDICATOR SEPV.CE  
Plate-Supply Voltage 250 max. volts 

Target Voltage f 250 max. volts 
1125 min. volts 

D-C Heater-Cathode Potential 90 max. volts 
Typical Operation: 
Plate and Target Supply Voltage 200 250 volts 
Series Triode Plate Resistor° 1 1 megohm 
Target Current t 0 3 4 ma. 
Triode-Plate Current° 0.19 0.24 ma. 
Triade-Grid Voltage ( Approx.) 

Far shadow angle of 0° -6.5 -8.0 volts 
For shadow angle of 90° 0 0 volts 

0 Designated as In in the circuit diagram under Type 6E5, in the Receiying Tube 
Secti3n. 

t Subje,t to with variation. 

0 For triode—gric bias of 0 volts. 

à The plane of te ray—control electrode passes tnrcugh the tube axis and base 
key. 

Curves for Type 1629 are the same as for the 6E5 in the Re-
ceiving- Tube Se.. item. 

Ind - cates er* change. 

JUNE 30, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF »um& MAWISON, NEW JERSEY 

DATA 

4-



1629 

ELECTRON-RAY TUBE 

JUNC 30, 1944 RCA VICTOR DIVISION 
P)AT A 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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I 631 

o  BEAM POWER AMPLIFIER 
For apP/ications crittcal as to untfonetty of characteristics 

• 

Heater Coated Unipotential Cathode 
Voltige 12.6 a-c or d-c volts 
Current 0.45 amp. 

Plate Dissipation 16 max. watts 

Other ratings, characteristics, dimensions, and socket 
connections for the 1631 are the same as those for Type 
6L6. Typical operating data for the 6L6 also apply to 
the 16.31 within the limitation cf the maximum plate-
dissipation rating. 

1 632 

e  BEAM POWER AMPLIFIER 
For aptlications critical aS to uniformity of characteristics 

Heater Coated Unipotential Cathode 
Voltage 12.6 a-c or d-c volts 
Current 0.6 amp. 

Plate Voltage 117 max. volts 
Screen Voltage 117 max. volts 
Plate Dissipation 5.5 max. watts 

Dimensions andsocket connections for the 1622 are the 
same as for Type 25L6. Typical operating data for the 
1632 are the some within its plate voltage and dissi-
Pation limitations as for the 251.6. 

1 633 

TWIN-TRIODE AMPLIFIER 
For applications critica/ as to matching of the two triode units 

Heater Coated Unipotential Cathode 
Voltage 25 a-c or d-c volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances CApprox.I:° 

Triode Unit T, Triode Unit T2 
Grid to Plate 3.6 - 3.6 ire 
Grid to Cathode 3.0 2.8 uuf 
Plate to Cathode 0.8 1.2 wif 

Maximum Overall Length 3-5/16" 
Maximum Seated Height 2-3/4" 
Maximum Diameter 1-5/16" 
Bulb T-9 
Base Intermediate Shell Octal 8-Pin 
Pin 1 - Grid T u S Pin 5 - Plate Ti 
Pin 2 - Plate T2 3 Pin 6 - Cathode T1 
Pin 3 - Cathode 1 2 Pin 7.- Heater 
Pin 4 - Grid T1 Pin 8 - Heater 

Mounting Position Ow,6 Any 
BOTTOM VIEW I8BDl 

Por convenience, one triode unit is identified as fi; the other as I', 

° See next nave, 
'Nov. 15, 1945 DAIA 

RCA VICTOR DIVISION 
RADIO CORPORATION 0 AMERICA. MAMMON, NEW ARM 



TWIN-TRIODE AMPLIFIER 

(continued from preceding page) 

Maximum And Minimum kattngs Are Design-Center Values 

AMPLIFIER - Each Unit 

Kate Voltage 300 max. volts 
Grid Voltage 0 min. volts 
Cathode Current 20 max. ma. 
Plate Dissipation 2.5 max. watts 
D-C Heater-Cathode Potential 90 max. volts 
Characteristics - Class A, Amplifier: 

Plate Voltagg 250 volts 
Grid Voltage -8 volts 
Amplification Factor 18 
Plate Resistance 6900 ohms 
Transccnductance 2600 pmhos 
Plate Current 11.5 ma. 

° With no external shield. 

The d-c resistance in the grid circuit should not exceed 1.0 megonm un-
der maximum rated conditions per unit. 

Curves for Type 16q3 are the some asfor the 6J5, and 6SN7-GT. 

I 634 
TWIN-TRIODE AMPLIFIER 

Far applications critical as to matching of the two triode units 

Maximum ratings, characteristics, dimensions, and socket 
connections for the 1634 are the same as for Type 22SC7. 

Nov. 17, P:f4, 
RCA VICTOR DIVISION 

RADIO CORPORATION Of AMERICA. MARMON. NEW JERSEY 

DATA 



1635 
HIGH-MU TWIN POWER TRIODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  0.6 

ac or oc volts 
  amp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   3-5/16" 
Maximum Seated Length   2-3/4" 
Maximum Diameter   1-5/16" 
Bulb   T-9 
Base   Intermed:ate-Shell Octal 8-Pin 
Basing Designation for BOTTOM VIEW   G-88 

PH 1-No 
Conrection 

Pin 2- Heater 
Pin 3- Plate of 

Unit No.2 
Pin 4- Grid of 

Unit No.2 

Pin 5- Grid of 
Unit No.1 

Pin 6- Plate of 
Unit No.1 

Pin 7- Heater 
Pin 8- Cathode 

AF POWER AMPLIFIER- Class  

Maximum Ratings, Design-Center Values: 

DC PLATE VOLTAGE   
PEAK LATE CURRENT ( per plate)   
PLATE DISSIPATION ( per plate)   
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 
Heater positive with respect tocathooe . 

Typical Operation: 
%toes are for 2 units unless otherwise siecified 

DC Plate Voltage   300 300 volts 
DC Grid Voltage  0 0 volts 
Peak AF Grid-to-Grid Voltage 70 108° volts 
Zero-Signal DC Plate Current 6.6 6.6 ma. 
Max.-Signal DC Plate Current 54 54 ma. 
Peak Grid arrent ( per unit) 38 39 ma. 
Plate-Supply Impedance   0 1000 ohms 
Effective Load Resistance 

(plate-to-plate) 12000 12000 ohm) 
Effective Grid-Circuit Impedance 

(Per unit) . . . 0 516" ohms 
Tota' Harmonic Distortion   4 5 
Max.-Signal Power Output   10.4 10.4 watts 

300 max. volts 
90 max. ma. 
3 max. watts 

90 max. volts 
90 max. volts 

6,•,•. : See rest page. a- Indicates a change. 

APRIL 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. MARMON. NEW neser 

DATA 



1635 

HIGH-MU TWIN POWER TRIODE 

▪ includes peak voltage drop through the grid— circuit impedance. 

• Practical design value. 

** At 400 cycles for class 8 stage in which the effective resistance per 
grid circuit is 500 ohms, and the leakage reactance of the coupling 
transformer is 50 millihenrys. The driver stage should be capable of 
supplying the grids of the class 8 stage with the specified values at 
low distortion. 

INTERMEDIATE 

SHELL OCTAL 

8 — PIN BASE 

92C — 6393 

APRIL 15, 1947 TUBE DEPARTMENT 
1/010 COELPOIATION Of AMERICA. MAIIISON, sew irisen 

CE-6393 
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AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

E +- = 6.3 VOLTS 
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AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

IT T 
E+ = 6.3 VOLTS 

FEB. 27,1942 

PLATE MILLIAMPERES 

RCA RADIOTRON DIVISION 
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TWIN-PENTODE POWER AMPLIFIER e For applications critical as to matching, c1 the pentode units 

Maximum Rating!, 
Characteristics, Curves, 

'Dimensions, and Socket Connections 
for Type 1644 

are the same as those for Type 12L8—' T. 

OCT. 1, 1943'. RCA VICTOR DIV.SION 
10010 CORPORATION OF MiER IC/ 11A,RISCAIA NEW JERSEY 
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1654 
HALF-WAVE VACUUM RECTIFIER 

MINIATURE TYPE 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Voltage  1.4   ac or dc volts 
Currert  0.05   amp 

Direct ,nterelectrode Capacitance ( Approx.):° 
Plate to Filament. . . 1.4 

° With n. external shield. 

Mechanical: 

Mounting Position  
Maximum Overall Length 
Maximum Seated Length  
Maximun Diameter   
Bulb   
Base 

Basirg Designation for BOTTOM VIEW   27 

Pin Filament - 
Pin 2- Internal Con. 

Do Not Use 
Pin 3- Internal Con. 

Do Not Use 
Pin 4- No Connection 
Pin 5- No Connection 

Any 
2-7/16" 
2-7/16" 

3/4" 
T-5-1/2 

Small-Button Miniature - Pin 

Pin 6- Internal Cen. 
Do Not Use 

Fin 7- Filament + 
Bulb 
Ter- Plate 
rdnal 

HALF-WAVE RECTIFIER  

Maximum Ratings, Desto-Center Values:  

PEAK INVERSE PLATE VOLTAGE   4300 max. ,. ots 
PEAK PLATE CURRENT 6 max. ma 
AVERAGE PLATE CURRENT   1 max. ma 

Typical Operation: 

AC Plate-Supply Voltage  1500 volts 
Filte ,-Input Capacitor   0.025 mf 
Total Effective Plate-Supply Impedance 150000 ohms 
DC Output Current  1 ma 
DC Output Voltage ( At Input to Filte') . 1230 volts 

Circuit Values: 

A plate- supply impedance of 150000 ohms is required ir order 
that the " hot- switching" current will not exceed the permis-
sible value pf 15 ma. under conditions of normal line-voltage 
fluctuation. For plate-supply voltages lower than 1500 volts, 
the plate-supply impedance may be decreased provided the re-
sultant peak-current rating of 6 ma. and the " hot-switching" 
current of 15 ma. are not exceeded. 

See next page. 
1- Indicates a change. 

4-

414 

MAR. 15, 1948 TUBE DEPARTMENT 
RA010 COOPORATION Of AMERICA, 1TARRISC•N, NEW 1(.5E1 

DATA 



1654 
HALF-WAVE VACUUM RECTIFIER 

e These ratings apply to the 1654 when it is operated from a power supply 
having a frequency up to 500 cycles per second. If a contemplated ap-
plication involves higher supply frequencies, please write, stat ing the 
proposed operating frequency, to Commercial Engineering, RCA, Harrison, 
N. J., as to the required reduction in ratings. 

e A peak value of 15 ma. for 0.1 second is permitted under conditions of 
•hot- switching, i.e., switching the plate circuit • on• while the fila-
ment is hot. 

• values are approximate. -e. Indicates a change. 

* PLATE 
TERMINAL 

1/1j MAX. 

UNTINNED 
5/3 ;j1/3 2"L [ SECTION 
” 4.003* 

'031 -.002" 
DIA. 

T 5/1 BULB 2 

3/4 "MAX. 

SMALL-BUTTON 

F — — T 

2 34: 

MAX. 

l 

2 

MAX. 

MINIATURE 

7- PIN BASE 92CS-6590 

•PLATE TERMINAL AT TIP MAY 

BE ECCENTRIC WITH RESPECT 

TO BASE AXIS BY 1/8" MAX. 

AvERAGE PLATE CHARACTER1ST C 
R. . 

Tent 1654 
E f I.• VOLTS 

. 

7  

.."' 

7 

'' 

e 
a 

-- .. 

, ----
.. 

.-------:-...---- a a do .40 
PLATE VOLTS DC 92C4- 4501T 

MAR. 15, 19.4 ,i 
TUBE DEPARTMENT 

10010 CORPORATION on AMERICA, HARRISON. NEW JERSEY 

DATA 
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18 51 

TELEVISION AMPLIFIER PENTODE 

\ e9e/ 

Heater e Coated UnipotentiEl Cathode 
Voltage 6.3 a—c or d—c volts 
Current 0.45 amp. 

Direct Interelectrode Capacitances: ° 
Grid to Plate 0.02 max. PO 
Input 11.5 PO 
Output 5.2 PO 

Maximum Overall Length 3-3/8" 
Maximum Diameter 1-5/16" 
bult Metal Shell, MT-8 
Cap Pin Cap 
Base 3mall Wafer Octal 7—Pin 
O With shell connected to cathode. 

For additionai data and curves, refer to Type 1852. The 1851 
and :852 are Identical electrically except for capacitances. 

p's, CAP 

.125"t003. 

1--
035» 
MAX. 

S.ELL-

.280. 
NIAN. 

MAX. 

SMALL WAFER 
OCTAL 7-pIns eAsE 

G.1 = GRID - 

G, = SCREEN 

. 53 = SUNPRESSOR 

IT = HEATER 

K , CATHODE 

P = PLATE 

S = SHELL 

3AF MAX 

1-4-- sijmAkx 

NOTION VIEW OF 
SOCKET CONNECTIONS 

02 03 

92-487011 

MOUNTING POSITION 

VERTICAL. Base up 
or loen. 

HORIZONTAL: Per-
missiblewith Pins 
02 6 d7 in verti-
cal plane. 

JULY 1, 1933 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
11( NtNNUFACIUNNO CCNOINN • INC 





1945 
VACUUM-GAUGE TUBE 

HYDROGEN- SENSITIVE, IONIZATION TYPE 

GENERAL DATA  

Electrical: 

Heater, for Uniootential Cathode: 
Voltage  6.3 ± 10% ac or dc volts 
Current  0.75   amp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   6-3/8" 
Maximum Diameter   1-5/16" 
Tubulation   See Outline Drawing 
Bulb   Metal Shell MT8G 
Base   Small-Wafer Octa' 8- Pin 

BOTTOM VIEW 

Pin 1 - Cathode 

Pin 2 - Heater 
Pip 3 -Ion 

Collector 
Pin 4 -Cathode 
Pin 5 - Plate, Shell 

DO NOT USE 
FOR GETTER 
CONNECTION 

Pir 6- Cathode 
Pin 7- Heater 
Pin 8- Getter 

Shell - Plate, Getter 
Connection 
to He>agonal 
Secticn of 
Tubulation 

LEAK DETECTOR  

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  300 max. volts 
volts ION-COLLECTOR VOLTAGE   

f -30 max. 1 -15 min. volts 
PLATE CURRENT  50 max. ma. 
PLATf DISSIPATION  7 max. watts 
PEAK HEATER-CATHODE VOLTAGE  0 max. volts 

Typical Operation: 

Plate Voltage  185 volts 
Minimum Plate-Supply Voltage   250 volts 
Ion- Collector Voltage  -22.5 volts 
Plate Current  32 ma. 
Ion- Collector Current  Less than C.5' .camp 
Plate Dissipation  6 watts 

5th no hydrogen in the gauge. When hydrogen from minute leaks enters 
the gauge tube, the ion- collector current may increase Cy less than 
1U. In ordertoobtain a definite reading uf such small changes in ion-
collector current, it is necessary to ase an amplifier capaCle of ampli-
fying dc currents of the order of 0.Cffl same. 

Tie metal shell of the 1945 contains an indirectly- heated 

cathode, an ion- collector and a plate made of palladium. 

The palladium plate located across the inner end of the 

tabulation serves, when cold, as a vacuum-tight barrier to 

the vacuum system. This construction permits the metal 

enclosure to be exhausted to 1 much better vacuum than 

JUNE 20, 1947 TUMEIDEPARTMENR TENTATIVE DATA 
RADIO COMIATION Of »MICA. 11ARRISOK NEW ARSVI 



1945 

VACUUM-GAUGE TUBE 

(continued from preceding page) 

eormally exists in a vacuum system. However, when heated, 

the palladium plate serves as a permeable membrane which 

permits any hydrogen inthe vacuum system to which the 1945 

s connected to flow into the tube. 

Practical application of the 1945 to locating a leak con-

tists simply of connecting it to the vacuum system and of 

probing the system with a jet of gas containing a high 

percentage of hydrogen. If a leak is present, hydrogen 

enters the vacuum system at the point of leakage, passes 

through the hot palladium plate, and produces an increase 

in current to the ion-collector. 

Because of its high vacuum, the 1945 can detect far smaller 

leaks than are detectable using conventional ionization 

gauges operating at the same pressure asthe vacuum system. 

Actually, an increase in hydrogen pressure of less than 

10-7 mm of mercury 1 10- A microns) can be detected by the 

1945. 

The 1945 can be connected to a hard- glass, soft- glass, or 

metal vacuum system. 

Connection to a hard- glass system may readily be made by 

breaking off the tip of the glass tubulation ( See Outline 

Drawing), and sealing the ( Corning Code 772 Nonexl tubu-

letion to the glass system. 

Connection to a soft- glass system requires a graded seal 

between the hard- glass tubulationofthe 1945 and the soft 

glass of the system. 

Connection to ametal system requires that the glass tubu-

lation first be removed by pinching the glass with pliers 

at a point close to the Kovar seal. Then, the 1945 can be 

connected to a metal system by a straight pipe coupling 

which isnecessary forclearance of the metal exhaust tubs-

lation. Always apply the wrench to the hexagonal section 

aud never to the metal shell. After the coupling has been 

tightened, it should be coated with Glyptal to insure that 

tie joint is vacuum tight. 

Suitable support should be provided for the 1945. In a 

glass system, it should be supported by a suitable clamp 

emcircling the metal shell. The clamp should be lined 

w th an asbestos pad so that the clamp does not place a 

slrain on the welds. In a metal system, the 1945 can usu-

ally be supported by the pipe coupling. 

Fcr safety reasons, it is advisable to havethemetal shell 

of the 1945 at ground potential ( positive polarity). 

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION of AMERICA. HARRISON. NEW MET 
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VACUUM-GAUGE TUBE 

JUNE O. 1947 TUBE DEPARTMLNI CE-6841-6850T 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 





1946 
VACUUM-GAUGE TUBE • 

THERMOCOUPLE TYPE 

DATA 

General: 

Heater, for Thermocouple: 
Vol:age ( Approx.). . . . 1   ac or dc volts 
Cur-ent 0  070   amp 

Res;stanceotThermocouple 5 approx.   ohms 
Maximum Overall Length ( with tubulation)   5-1/e 
Maximum Diameter   1-11/16" 
Bull   
Tubclation   3/&" Diameter Hard Glass, 

Corning Code 772 Nonex 
Mour.ting Position  Any 
Terminal Arrangement   See Outline Drawing 
Terninal Connections: 

T-12 

H - Heater 

Calibration: 

See next page. 

HARD GLASS 
CORNING CODE 
772 NONEX 

I II/16" MAX. 

112 BULB 

4 TERMINAL 
LEADS 

DSO" DIA. 

THERMOCOUPLE 

TC -Thermocouple 

*AP.ROX. 

6 4 '. 
MAX. 

APPROX. 

3 15' 
APPROX. 

HEATER" 

*MEASURED FROM BULB END TO BULB- TOP 
LINE AS DETERMINED BY RIMG GAUGE OF 

1/2 ID. 

HEATER LEAD SHOULD BE CONNECTED 
TO POSITIVE TERMINAL OF DC HEATER SUPPLY. 92CS-6815 

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RA010 CORPORAYION OF AMERICA, FURRISON, NEW JERSEY 
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• CALIBRATION CURVES 
111111111111111111111111 
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1947 
VACUUM—GAUGE TUBE 

PIRANI TYPE 

DATA 
General: 

Filament, Platinum Iridium: 
Voltage ( Approx  )  10   dc volts 
Current ( Varies with 

Gas Pressure). . . 70- 100   ma. 
Resistance between base 

pins No.1 & No.2 un-
der vacuum better than 
3 > 10-5 mm of mercury 135.8   ohms 

Maximum Overall Length ( including tubulation). 7-9/16" 
Maximum Diameter   1-3/16" 
Bulb   T-9 
Tubutation   7/32 Diameter Soft Glass, 

Corning Code 001 Lead 
Mounting Position  Any 
Base   Sma'l-Shell Small 4-Pin 

BOTTOM VIEW 

Pin 1- Filament 
Pin 2 - Filament 
Pin 3- No Connection 
Pin 4 - Internal 

Connection - 
Do Not Use 

R- Series F.lament-
Calibrat ng 
Resistor in 
base of tube 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   16 max. volts 

Calibration for 1947 in Accompanying Circuit: 

See curve on following sheet. 

PIRANI GAUGE BRIDGE CIRCUIT 

I, TO PINS Nel 
\mi.,. A No 2 OF 

• YPE 1947 

gt: 50 Ohms R3 0 METER: 15 Ohms 
R2; 25 Ohms R4 R5; 10 Ohms each 

STEP 1; With switch S in position 2. 
meter reads 2.5 milliamperes 

STEP 2; With switch S in position 1 
at atmospheric pressure in 
so that meter reads 5.0 mill 

STEP 3: With no further adjustment-
in position 1, proceed to us 

176; 120.7 Ohms 
R7; 135.8 ohms 

adjust R2 so ttieit 

, and with dry ., ir 
he 1947, adjust RI 
iamzeres. 

and with switcP 
e gauge. 

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO COIPORATION OF AMEllEn, 1.11111,0.1, NEW 111SEV 



JUNE 20, 1947 TUBE DEPARTMENT 

1947 
VACUUM-GAUGE TUBE 

fe 
MEASURED FROM END OF BASE PINS 
TO BULB- TOP LINE AS DETERMINED 
BY RING GAUGE OF I/2 " ID. 

92GS-6816 

RADIO CORPORATION Of »AFRICA, HARRISON, NEW JERSEY 



1947 
CALIBRATION CURVE 

FOR USE WITH CIRCUIT ON DATA PAGE 

1111111111111 

GAS= DRY AIR 

TO CONVERT MM 70 MICRONS, 

MULTIPLY VALUES BY 000. 
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0.01 
0 2 3 4 

METER DEFLECTION— MILLIAMPERES 

MARCH 10,1947 TUSE DEPARTMENT 
16,040 COMMON:« 01 ',MM.. KUM., Per wan 
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1949 
VACUUM-GAUGE TUBE 
HARD—GLASS BULH, ONUATION TYPE 

DATA 

Beneral: 

Filament, Tungsten:* 
Voltage ( Approx.) . . . . 5   ac or dc: volts 
Curremt ( Approx.)  3 5  amp 

Maximum Tube Length ( Including tubulation) 11-1/2" 
Maximum Tube Radius   2-3/16" 
Maximum Bulb Length   5-1/8" 
Maximum Bulb Diameter   ,-1/16" 
Bulb   T-16 
Tubulation 1/2" Diameter Hard Glass, 

Corning Code 772 Nonex 
Operatilg Position   Vertical with tubulation up or 

down;.Horizontal, with star 
press in vertical plane 

Terminal Arrangement   See Outline Drawing 
Terminal Lead Connections: 

Lead 1- Common 
Lead to 
Fi laments 

Lead 2 - F lament 
Lead 3- Filament 

(Spare) 
3 2 

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 
ÎRID di PLATE DISSIPATION ( TOTAL) 

DURING DEGASSING . . 150 max. watts 
tIBIENT TEMPERATURE DURING OPERATION. 100 max. oc 
GAS PRESSURE  0  001 max. mm cf Hg 

Typical Degassing Conditions: 

Grld Connected to Plate 

Lead 4- Grid 

TUBULAT ION 

Top Lead- Plate 

g e rid di Plate 

Voltage (AC or DC) 5 6 volts 
id di Plate Voltage   arlate 350 rms 500 dc volts 

Current ( Average)   100 150 ma 

Typical Operation: 

DC Plate Voltage . . . . -22.5 -22.5 -22.5 volts 

411 The 
1949 contains two filaments, one of wnich is a spare. Values shown 

are fo - either filament operated alone. The filament voltage ,:hold be 
kept as low as possible during degassing becaJse use of a low filament 
voltage materially increases filament life. 

.4- indicates a .: hange 

MARCH 1, 1954 TUBE DEPARTMENT DATA 
1140.0 CO1,01411011 01.41/1114,114110C91.10W !EltSFY 



1949 

VACUUM-GAUGE TUBE 

DC Grid Voltage   +BC +116 + 160 
Grid Current   10 10 10 
Sensitivity   80 110 140 ga/micron. 

Calibration: 

See curve on following sheet. 

à  1 micron. 0.D01 mm of mercury. 

PLATE 

' ,6 APPROX. 
APPROX. 1____ 

MAX. 

GRID 

APPROX. 

FILAMENT 
(SPARE) 

1 3/4»± 

.05eDIA. 
6 3/8' 

MAX. 

APPROX. 

HARD GLASS 
CORNING CODE 
772 NONEX 

T16 BULB 

MAX. 

2 II; MAX. 

4 TERMINAL 
LEADS 

.050" DIA. 

COMMON LEAD 
TO FILAMENTS 

FILAMENT 

92CS - 6817 

MARCH 1, 1954 
TUBE DEPARTMENT 

11A0,0 COFFOIIATION OF «MCA. 'LUMP.. 14W WISPY 

DATA 
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1949 

CALIBRATION CURVES 

16 

10- 

1 1 1 1 

...— 

TYPE 
1949 

GAS = DRY AIR 
GRID MILLIAMPER(Stic)=10 — 
PLATE VOLTS (E b) = - 22.5 _ 

EC 

Eb 
TO CONVERT 
MULTIPLY 

MM 
VALUES 

TO MICRONS, 
BY 1000 

"--- 
— 

IC 

II7V. 
AC 

4 

4 

5 

.-.1, 
› 

/ s 

6 

: 4  

.,./ 

e 

a, 

7 

4 5 4 /  , n 1  3 4 § • • . 

MAP. 11,1947 

PLATE MICROAMPERES ( lb) 

TUBE DVARTMENT 
ft.0 C0.0.1K. Yeti. nut.. NW IMO 

92CM-15651 





1950 
VACUUM-GAUGE TUBE 
SOFT—GLASS BULB, IONIZATION TYPE 

DATA 

General: 

Filament, Tungsten:* 
Voltage ( Approx.) . . . . 5   ac or 6: volts S Current ( Approx.)  3 5  amp 
ximum Tube Length ( Including tubulatiou) 11-1/4" 

Maximum Tube Radius   ?-3/16" 
Maximum Bulb Length   4-7/8" 
Maximum Bulb Diameter   

ST-19 Bulb   
Tubulation   1/2" Diameter Soft Glass, 

Corning Code 012 Lead 
111>peratilg Position   Vertical, with tubulation up or 

down; Horizontal with stem 
press in vertical plane 

Terminal Arrangement   See Outline Drawing 

' The 19l0 contains two filaments, one of wh ch ,s a spare. Vales shown 
are for either filament operated alone. Tie filament voltage Ihpuld be 
kept a. low as possible during degassing because use of a low filament 
yoltag., materially increases filament life. 

Maximum Ratings, Typical Degassing Conditions, Typi:al 
Operation, Calibration and Terminal Lead Connections 

for the 1950 are the same as for the 1949. 

PLATE 

-r— .060' 
t 

MAX. DIA. 

4 7/8' 

MAX. 

3 " 
I 16 

APPROX. 

GRID 

FILAMENT 
(SPARE) 

6 3/1; 

MAX. 

....// 1/2 DIA  

1..— 

% APPROX. 

''' SOFT GLASS 
CORNING CODE 
012 LEAD II /4' 

MA). 

2 7/16.' MAX. 
• 

ST 19 BULB 

4 TERMINAL 
LEADS 
020' DIA. 

COMMON LEAD 
TO FILAMENTS 

FILAMEN/ 
92CS-68Ib 

MARCH 1. 1954 TUBE DEPARTMENT 
RADIO COIIPORATION OF AMERICA. HAIR.SON, NEW JERSEY 





5651 

VOLTAGE-REFERENCE TUBE 
MINIATURE GLOW-DIS,-IAR,E rY,'E 

DATA 

General: 

Cathode  Cold 
Maximum Overall Length   D-1/8" 
Maximum Seated Length   1-7/8" 
Lengtn from Base Seat to Bulb Top (excluding tip) 1-1/2' t 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Mounting Position  Any 
Base Smill-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   5B0 

Pin 1- Anode 
Pin 2- Cathode 
Pin 3- Internal 

Connection 
-Do Not Use 

Pin 4- Cathode 

Maximum Ratings, Absolute Values: 

DC OPERATING CURRENT ( Continuous). . .   
AMBIENT TEMPERATURE RANGE  

Pin 5- Anode 
Pin 6- Internal 

Connection 
-Do Not Use 

Pin 7- Cathode 

3.5 max. ma 
-55 to +90 °C 

Characteristics and Operation Range Values: 

Mtn. Av. Max. 
DC Starting Voltage  
DC Operating Voltage   
DC Operating Current   
Regulation ( 1.5 ma. to3.5 ma.) 
Stability°   

Circuit Values: 

Shunt Capacitor 
Series Resistor 

• 
A supply vol:ageof not less than this value should be providei to insure 
'starting throughout tube life. 

° Defined as the maximum voltage fluctuation at any current leve' within 
the operating current range. 

NOTE: A series resistor must always be used with the 5651. The resistance 
value must be chosen so that ( 1) the maximum current rating of 3.5 ma. 
is not exceeded at the highest anode- supply voltage employed, and ) 
the minimum : urrent ratingof 1.5 ma. is always exceeded when the anode-
supply voltage is at its lowest value. 

- 107 
82 87 
1.5 

- 

115" . 
92 . 
3.5 . 
3. 

0.1 . 

:volts 
volts 

ma 
volts 
volt 

- - 0.02 . . 
See NOTE Below 

paf 
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5651 
VOLTAGE-REFERENCE TUBE 

SERIES TYPE OF STABILIZED VOLTAGE SUPPLY USING 

RCA-5651 AS VOLTAGE—REFERENCE TUBE 

UNREGULATED 
FILTERED 

DC VOLTAGE' 

C, . 0.1 µf, 400 volts 
R, . Plate current Dolan,-

' ing potent iometer, 
160 ohms. 10 watts 

R 12000 ohms, R2 201tIt 

= 470000 ohms: 0:5 watt 

R 12000 ohms, 2 watts 
• = 68000 ohms, 1 watt 
R, = 1 megohm, 0.5 watt 
• = 15000 ohms, 2 watts 
▪ . Output volta9e con-

trol potentiometer. 
10000 ohms 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS • 
0-225 MA. 

875 volts approx. at zero load current; 825 volts approx. at 225 
milliamperes load current. 

The voltage regulation of this supply operated at a fixed line volt-
age 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 Cur-
rent, the regulation for a variation of t 10 per cent in line volt-
age is less than 0.1 volt. Socket connections for the 5651 are made 
so that removal of the 5651 from its socket opens the load. 

MAR. 15, 1948 
TUBE DEPARTMENT 

EADi0 C01.00.1101.1 Of »AFRICA. nAIIIIISON. NEW lEISIV 
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6264-A  

Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARN-UP TIME INTEGRAL PLATE RADIATOR 
STURDY COAXIAL-ELECTRODE STRUCTURE 

For Mobile or Aircraft Applications as afrequency-
Multiplier, RF-Power-Amplifier, or Oscillator Tube 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC): 

Under transmitting conditions  6 t 101 volts 
Under standby conditions   6.3 max. volts 

Current at 6 volts 0  28 amp 
Amplificat:on Factor   40 
Transconductance, for dc plate ma. = 18.5 

and dc plate volts = 200   6800 µmhos 
Direct Interelectrode Capacitances: 

Without With 
Externa/ External 
Shield Shield' 

G- id to plate  1.75 1.5 Mmf 
Grid to cathode  2.95 mmf 
Fate to cathode   0.07 max. mgf 

Mecnanical: 

Terminal Connections ( See Dimensional Outline): 

H - Heater 

K - Cathode 

G - Grid 

P- Plate 

Operating Position  Any 
Dimensions and Terminal 
Connections See Dimensional Outline 

Radiator   Integral part of tube 
Cooling: 

In many applications, the 6264—A does not require forced—air 

cooling. The radiatorincombination with a connector having 

adequate heat conduction capability will generality provide 

adequate cooling under conditions of free circulation of 

air. The cooling must be sufficient to limit the pate—seal 

temperature to 1760 C. When conditions do not provide 

adequate circulation of air, provision should be made to 

direct a blast of cooling air from a small blower through 
the radiator fins. The quantity of air should be sufficient 

to limit the plate—seal temperature to 1750 C. See Curves. 

Incoming—Air Temperature   40 max. °C 

1.1) 
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6264-A 

Plate-Seal Temperature ( Measured on 
plate seal)   175 max. °C 

Weight ( Approx.)   24 grams ( 0.85 oz) 
Socket for Heater Pins . Grayhill No.22-3, Cinch No.54A16325, 

or equivalent 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

Rey-down conditions per tube without amplitude modulation . 

Maximum Ratings, Absolute-Maxtmum Values: 

For Altitudes up to 6o,000 ft 

CCS* WAS, 
DC PLATE VOLTAGE   330 max. 400 max. volts 
DC GRID VOLTAGE  -100 max. -100 max. volts 
DC PLATE CURRENT   40 max. 55 max. ma 
DC GRID CURRENT  25 max. 25 max. ma 
DC CATHODE CURRENT   55 max. 70 max. ma 
PLATE INPUT  13.2 max. 22 max. watts 
PLATE DISSIPATION. . . . . . 8 max. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . 50 max. 50 max. vo .ts 
Heater positive with 

respect to cathode . . . 50 max. 50 max. volts 

Typical Operation as Oscillator in Cathode-Drive Circuit: 

At 500 Nc 

CCS* ICAS# 

DC Plate-to-Grid Voltage . . . 325 380 volts 
DC Cathode-to-Grid Voltageé.   25 30 volts 
DC Plate Current   35 35 ma 
DC Grid Current ( Approx.). .   11 13 ma 
Usefu . Power Output (Approx.)  54 64 watts 

At 1700 Mc 

CCS* 

DC Plate-to-Grid Voltage . . . 263 volts 
DC Cw.hode-to-Grid Voltageé.   13 volts 
DC Plate Current   40 ma 
DC Grid Current ( Approx.). .   13 ma 
Usefui Power Output (Approx.)  14 watt 

Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc: 

ccs* was, 
DC Plate-to-Grid Voltage . . . 342 395 volts 
DC Cathode-to-Grid Voltageé.   42 45 volts 
DC Plate Current   35 40 ma 
DC Grid Current ( Approx.). .   13 15 ma 
Drive- Power Output ( Approx.)  2.4 3 watts 
Useful Power Output ( Approx.)  7.54 104 watts 

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



6264-A 

Maximum Circuit Values: 

Grid-Circuit Resistance. . . . 0.1 mix. 0.1 max. megoh, 

FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute—Maximum Values: 

For Altitudes ub to 6o,000 ft 

CCS* ICAS, 

DC PLATE VOLTAGE   300 max. 350 max. volts 
DC GRID VOL1AGE  -125 max. -140 max. volts 
DC PLATE CURRENT   33 max. 45 max. ma 
DC GRID CURRENT  25 max. 25 mar. ma 
DC CATHODE CURRENT   45 max. 55 max. ma 
PLATE INPUT  9.9 max. 15.9 max. watts 
PLATE DISSIPATION. . .... 6 max. 9.5 max. watts 
PEAK HEATER-CAT1ODE VOLTAGE: 

Heater negati..,e with 
respect to cathode . . . 50 max. 50 max. volts 

Heater positive with 
respect to cathode . . . 50 max. 50 max. volts 

Typical Operation as Tripler to 510 Mc in 
Cathode-Drive Circuit: 

CCS* ICAS4 

DC Plate-to-Grid Voltage . 410 472 volts 
DC Cathode-to-Grid Voltage. . 110 122 volts 
DC Plate Cu-rent   26 36.5 ma 
DC Grid Current ( Approx.). .   4.1 5.8 ma 
Driver Power Output ( Approx.)  2.75 4.5 watts 
Useful Power Output ( Approx.)  2.1 3.4 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance. . . . 0.1 max. 0.1 max. megohm 

L A flat plate shield 1-1/a. diameter located parallel to the plane of 
Hie grid flange and midway between the grid flange and the radiator 
prate terminal. The shield is tied to the cathode. 

e Modulation, essentially negative, may be bsed if the positive peak of 
the audio—frequency envelope does not exceed 115S of ' he carrier 
conditions. 

1 Continuous Commercial Service. 

• Intermittent Commercial and Amateur Service. 

4 From a gric resistor, or from a suitable tombination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

41 This valueof useful power is measured at load of output circuit having 
an efficiency of about 751. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.265 0.295 ma 
Grid-to-Plate Capacitance. . - 1.5 2 miuf 
Grid-to-Cathode Capacitance. - 2.5 3.4 gocf 
Plate-to-Cathode Capacitance - - 0.07 A/W 
Reverse Grid Current   1,2 - 0.5 pa 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Ffarrison, N. J. 
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Note Min. Nat. 

Plate Current (1)   1,3 13 24 ma 
Plate Current (2)   1,4 - 55 p. e 
Amplification Factor   1,3 30 50 
Transconductance   1,3 5400 8200 .mhos 
Heater-Cathode Leakage 
Current: 
Heater negative with 

respect to cathode   1,5 - 100 ma 
Heater positive with 

respect to cathode   1,6 - 100 ma e 
Emission Voltage 1  7 - 10 volts 
Leakage Resistance: 
From grid to plate and 

,8 cathode tied together. . . 1 25 - megohms 
From plate to grid and 

,9 cathode tied together. . . 1 25 - megohms 
Power Output 1  10 6.5 - watts e 
Charge in Power Output   11 - 0.5 watt 

Note 1: With 6 volts ac or dc on heater. 

Note 2: With dc plate voltageof 200 volts. dc grid voltage of- 2 volts. 
grid resistor of 0.5 megonm. 

Note 3: With dc plate supply voltage of 200 volts. cathode resistor of 
100 ± in ohms, and cathode bypass capacitor of 1000 µf. 

Note 4: =1liceplr:st.Tsgrl nf ed,bUg .volts, dc grid voltage of — 12 volts, 

Note 5: With 50 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note 6: With 50 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 7: Withdc voltageon grid and plate which are tiedtogetheradjusted 
to produce a cathode current of 30 ma. 

Note 8: With grid 100 volts with respect to plate and cathode 
which are t ed tl  

Note 9: With plate 300 volts negative with respect to grid and cathode 
which are tied together. 

Note 10: With dc plate voltage of 350 volts, grid resistor adjusted to 
give a dc plate current of 50 milliamperes in a cavity— type 
oscillator operating at 500 Mc and having an efficiency of 
approximately 75 per cent. 

Note to: At end of Power—Oscillation test, reduce heater voltage to 5 
volts and note change in power output. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are tested in a chamber at an air 

pressure equivalent to an altitude of 60,000 feet. Break-

dcwn will not occur when an res voltage of 500 volts is 

applied between the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test IMIL-E-10, paragraph 4.9.19.1) is performed on a 

sample lot of tubes from each production run under the 

following conditions: 

RADIO CORPORATION OF AMERICA 
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Heater voltage of 6 volts, dc plate suaply voltage of 200 
volts, grid voltage of -2 volts, and plate load resistor of 

10,000 ohms. The tubes are vibrated in a plane perpendicular 

to the tube asir at 25 cycles per second at an acceleration 

of 2.5 g. The rms output voltage across the plate load 

resistor as a result of vibration of the tube will not 

exceed 100 millivolts. 

High-Frequency Vibration Performance: 

This test ( similar to MIL-E-10, paragraph 4.9.19.2) is per-

formed on a sample lot of tubes from each production run. 

The tube is vibrated perpendicular tc its axis, with no 

voltages applied to the tube. Vibration frequency is 40 to 

60 cps and acceleration is 10 g. At the end of *this test, 

tubes will not show temporary or permanent shorts or open 

circuits and will meet the following limits: 

Heater-Cathode Leakage Current  100 max. µa 
For conditions shown under Characteristics Range Values 

Notes 1,5 and z,6. 

Low- Frequency Vibration ( rms)   100 max. mv 

For conditions shown above under Low- Frequency Vibration 

Performance. 

Plate Current ( 21   55 max. µa 

For conditions shown under Characteristics Range Vaines 

Notes 1,4. 

Shorts and Continuity Test: 

This test IMIL-E-10, paragraph 4.7.51 is performed on all 
tubes from each production run. In this test, a tube is 

considered inoperative if it shows a permanent or temporary 

short or open circuit, an air leak, or reverse 9r-A current 

in excess of 1 microampere for the conditions shown under 

Characteristics Range Values, Notes 1,2. 

Heater Cycling Life Performance: 

This test ( similar to MIL-E-10, paragraph 4.11.7) is per-

formed on a sample lot of tubes from each production run. 

With 6 volts on heater and no voltage on plate and grid, 

the heater is cycled three minutes on and three mini.tes off 

for at least 2000 cycles. At the end of this test, tubes 

will not show temporary or permanent shorts or opens, and 

are required to meet the following limits: 

Grid-Plate and Cathode Leakage Resistance . 25 min. megohms 

For conditions shown under Characteristics Range Values 

Notes 1,8. 

Heater-Cathode Leakage Current  150 max. 

For conditions shown under Characteristics Range 

Notes 1,5. 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that the tubes have been properly 

stabilized. Tubes are operated under the following condi-

tions: heater voltage of 6 volts, plate dissipatior of 2.5 

Ma 
Values 
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to 3 watts. At the end of 1 hour, the change in transcon-

ductance value for each tube, referred to its initial 
transconductance reading, will notexceed 15% of the initial 

value, for conditions shown under Characteristics Range 
Values, Notes 2,2. 

50-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 inopera-

tives. Life-test conditions are the same as those specified 

for 1-Hour Stability Life Performance except that all volt-
ages are cycled at the rate of 110 minutes on and 10 minutes 

o'f. At the end of 50 hours, the tubes are required to meet 

the following limits: 

Power Output   5 min. watts 
For conditions shown under Characteristics Range Values 

Notes 1,7. 

Plate Current ( 2/   100 max. µa 

For conditions shown under Characteristics Range Values 
Notes 1,3. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of rf performance. 

Each tube is life-tested in a cavity-type oscillator at 500 

t 15 Mc under the following conditions: 

Heater voltage of 6 volts, plate supply voltage of 400 

volts, grid resistor is adjusted to give a dc plate current 

of 40 ma. and value is recorded, cathode resistor of 0 ohms, 

plate-circuit load resistance of 100 t 5 ohms, heater 

positive with respect to cathode by 50 volts, and plate-

seal temperature of 1750 C min. Heater voltage is cycled 
at a rate of 110 minutes on and 10 minute% off. 

At the end of 500 hours, the tube will not show permanent 
shorts or open circuits and will be criticized for the total 
numher of defects in thè sample lot and for the number of 

tubes failing to meet the following limits: 

Reverse Grid Current   1 max. µa 
For conditions shown under Characteristics Range Values 

Notes 1,2. 

Power Output   5 min. watts 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

OPERATING CONSIDERATIONS 

The heater leads of the 6264-A should not be soldered to 

circuit elements. The heat of the soldering operation may 

crack the glass seals of the heater pins and damage the tube. 010 

The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 

RADIO CORPORATION OF AMERICA 
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connected directly to the cathode, precautions must be taken 

to hc.d the peak heater-cathode voltage to the maximum values eshown in the tabulated data. 

• 

• 

1.010" MAX DIA. 

.815"MAX. DIA. 

SEE NOTE 4 

1 
.900« 
MAX. 

MAX. 
2.34« 

.400" 

2.04o" 

.420" 

t .004" 

RADIATOR CORE CAP 

 .290" t .015" DIA. 

(NOTE 1) 

.400" 
.e 33MIN. 2.050" 

AIR-COOLED 
RADIATOR 

PLATE TERMINAL 

(NOTE 2) 

290" t.015" DM. 

.400" MAX. DIA..553" >AA X. DIA. 

GRID TERMINAL 
.812" t . 004' DIA. 

(NOTES 11.3) 

• 400" MAX. DIA. 

.550" 
±.025" 

2.015" 

4 2 .003 
.012 «. 

.840" 
2.025 .800" 

MIN. 

.075" 

e .035' MAX.  t 
.035" MAX.-3-- 

M5"t.020"AT TERMINAL TIPS 

• 

CATHODE TERMINAL 

.250" t .003" DIA. 

.021_'001. DIA. 
2 HEATER PINS 

92C S - 7999R1 
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NOTE I: MAXIMUM ECCENTRICITY OF CENTER LINE ( AXIS) OF 

RADIATOR—CORE CAP OR GRID—TERMINAL FLANGE WITH RESPECT TO 

THE CENTER LINE ( AXIS) OF THE CATHODE TERMINAL 4S 0.015". 

NOTE 2: TILT OF PLATE— TERMINAL FIN OF RADIATOR WITH 

RESPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DE— 

TERMINED BY CHUCKING THE CATHODE TERMINAL, ROTATING THE 

TUBE, AND GAUGING THE TOTAL TRAVEL DISTANCE OF THE PLATE— 

TERMINAL FIN PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 
0.020" INWARD FROMTHE STRAIGHT EDGE OF THE PLATE—TERMINAL 

FIN FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL DISTANCE 

WILL NOT EXCEED 0.025". 

NOTE 3: TILT OF GRID— TERMINAL FLANGE WITH RESPECT TO 

ROTATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 

CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 

GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID— TERMINAL 
FLANGE PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 

0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.025". 

NOTE IS: THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE 

FIN IPLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 

CENTERS OF THE HEATER PINS AT THEIR SEALS WITHIN 15°. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison. N. J. 
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AVERAGE CHARACTERISTICS 

Ef=6 VOLTS   
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AVERAGE CONSTANT- CURRENT CHARACTER ST CS 
Er= 6 VOLTS 
IG= GR D M LL AMPERES 
Ib= PLATE MILLIAMPERES 

•• • •• • 

o 

••  

••  

.1 

o o 

GRID VOLTS 

o 

92GM-8I06 
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COOLING REQUIREMENTS 
• 

E e = 6 VOLTS 
MAX. PLATE-SEAL TEMPERATURE= 175' C   

AIR-DUCT OPENING=I-5/32" x 1-5/32" 
WITH AIR DUCT LOCATED AS SHOWN ON   

SKETCH. 

1 
•• •• •••• •••• 

••  •• •• ••••••••• 

MAX. ALLOWABLE . .... 
TEMPERATURE RISE WITH ---1-1-1—,-. 

INCOMING-AIR TEMP. OF 40% ---E-DF  
1 4:1= 

•••. 

o 
4 

4 

•• • ••• •••• ••• • • 

••  • • ••• •••• ••• 

••  

••••  •• 

•••  

5 10 15 20 25 30 

PL ATE DISSIPATION—WATTS 

92CM-8120R1 
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7533 _ 

Tunable Oscillator Triode 

PENCIL TYPE WITH INTEGRAL RESONATORS 

For Radiosonde Service at Frequencis between 1660 aid 1700 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range ( AC or DC)   5.2 to 6.6à volts 
Current at 6 volts   0.16 amp 

Frequency ( Approx  )   16806 Mc 
Tuning Range   1660 to 1700 Mc 
RF Coaxial Output Terminal: 
CFaracteristic impedance ( Approx.) . 59 ohms 

Tuning Screws ( 2): 
Maximum Torque ( Absolute) 
at tuning-range stops  

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Tunable Resonators ( 2)   Integral part of tube 

  0.8 oz Weight ( Approx.) 
Terminal Connections ( See Dimensional Outline): 

6.5 02- in. 

COAXIAL 
OUTPUT 
TERMINAL 

H - Heater 

K - Cathode 

G - Gr id 

P - Plate 

UHF OSCILLATOR -- Class C 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

At frequencies between 166o and 1700 
Nc and altitudes up to 200,000 feet 

DC PLATE-TD-GRID VOLTAGE   130 max. volts 
DC °LATE CURRENT   34 max. ma 
DC GRID CURRENT  8 max. ma 
PLATE INPUT  4 max. watts 
PLATE DISSIPATION  3.6 max. watts 
AMBIENT-TEMPERATURE RANGE  -55 to +75 °C 

Typical Operation as Cathode-Driven Oscillator: 

At frequency of 1660 I68o 1700 Mc 

Heater Voltage   6 6 6 volts 
DC Plate-to-Grid Voltage   124.5 124 123 volts 

AC-1; RADIO CORPORATION OF AMERICA 
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At frequency of 166o 168o 1700 Mc 

DC Cathode-to-Grid Voltage   7.5 6.75 6 volts 
From grid resistor of  1500 1500 1500 ohms 

DC Cathode Current   35 31.5 32 ma 
DC Grid Current  5 4.5 6 ma 
Useful Power Output ( Approx  )   575 575 475 mw 

Circuit Values: 

Grid-Circuit Resistance  12400 max. ohms 
11300 min. ohms 

• 
This range of heater voltage is for radiosonde applications in which 
the heater is supplied from batteries and in which the equipnent 
design requirements ofminimum size, light weight, and high efficiency 
aretheprimary considerations even though the average life expectancy 
of the 7533 in such service is only a few hours. 
As supplied, tubes are adjusted to 1680 t 4 MC. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.135 0.157 amp 
Grid Resistor  2 1300 2400 ohms 
Useful Power Output ( 1)   3 250 - mw 
Plate Current ( 1)   4 - 34 ma 
Useful Power Output ( 2)   5 250 - mw 
Plate Current ( 2)   6 - 34 ma 
Useful Power Output ( 3)   7 270 - mw 

Note 1: With 5.2 volts on heater. 

Note z: With heater voltage of 6.6 volts, dc plate supply voltage of 
117 volts, plate load resistor of 50 ohms, frequency adjusted 
to 1660 — 1 Mc., output VSWR of 1.1 maximum, and grid resistor 
adjusted to give plate current as close as possible to, but not 
exceeding 33 ma. Record Grid—Resistor value. 

Note 3: With frequency and grid—resistor value of Note 2, decrease 
heater voltage and plate supply voltage to 5.2 volts and 95 
volts, respectively, and measure Useful Power Output. 

Note 4: With heater voltage of 6.6 volts, plate supply voltage of 117 
volts, plate load resistor of 50 ohms, using same value of grid 
resistor as determined in Note 2, frequency adjusted to 1700 
Al —3 Mc., and output VSWR of 1.1 maximum. 

Note 5: Some as Note 4, except heater voltage and plate supply voltage 
are 5.2 volts and 95 volts, respectively. 

Note 6: Same as Note 4, except frequency is adjusted to 1680 0 4 Mc with 
VSWR of 1.1 maximum. 

Note 7: Same as Note 6, except heater voltage and plate supply voltage 
values are 5.2 volts and 95 volts, respectively. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test ( similar to MIL— E- 1D, paragraph 4.9. 12.1) is 

performed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 100,000 feet. Arcing will not occur when 

an rims voltage of 200 volts is applied between the plate 

terminal and the grid terminal and heater—cathode terminal 

tied together. 
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High-Frequency Vibration Performance: 

This test ls,milar to MIL- E- ID, paragraph 4.9.19.2) is 

performed on a sample lot of tubes from each production run. 

The tube is vibrated in two planes, parallel and perpendicular 

respectively to its axis, with no voltages applred to the 

tube. Vibration frequency is 50-to-60 cps and acceleration 

is 10 g. At the end of this test, tubes will not show 

temporary or permanent shorts or open circuits. 

Shorts and Continuity Test: 

This test Isimilarto MIL- E-10, paragraph 4.7.51 isperformed 

on all tubes from each production run. In this test, a 

tube is considered inoperative i' it shows a pe-manent 
or temporary short or open circuit. 

Temperature-Frequency Performance: 

This test is performed on a sample lot of tubes from each 

production run to determine the ability of this tube type 

to maintain the oscillator frequency without significant 
change when ambient temperature and operating voltages 

are reduced pradually during a given time interval. Tube 

under test is operated with a heater voltage of 6.6 volts, 

dc plate supply voltage of 117 volts, plate load resistor 

of 50 ohms, oscillator frequency of 1680 ± 4 Mc, output 

VSWR of 1.1 maximum, dc plate current of not more than 34 

ma.obtained by adjusting the value of the grid resistor 
between 1300 and 2400 ohms, and at an ambient temperature 

of approximately 22° C for a period of 5 minutes. Record 

Oscillator Frequency. The ambient temperatu-e is then 

gradually reduced to -40° C during a 30-minute operating 

period. Both the heater voltage and plate supply voltage 

are reduced simultaneously so that during the final 15-
minute iuterval of this test period the heater voltage is 

5.2 volts and the plate supply, voltage is 95 volts. Any 

change in frequency will not be more than +4 Mc or - I Mc 

from the recorded initial test value. The rate of frequen-

cy change during this test will not exceed 2 Mc in any 

15-seconc interval. 

5-Hour Radiosonde Life Performance: 

This test is performed on a sample lot of tubes from each 

production - un under conditions of maximum- rated plate 

dissipation to insure excellent performance in radiosonde 

applications. Each lube tested is operated for 5 hours 

under the following conditions: heater voltage of 6.6 

volts, dc plate supply voltage of 117 volts, plate load 

resistor of 50 ohms, dc plate current of 34 ma, obtained 

by adjusting the grid- resistor value between 300 and 

2400 ohms, oscillator frequency of 1680 ± 4 Mc and output 

VSWR of 1.1 maximum. At the end of 5 hours, the tubes 

will not show permanent shorts or open circuits, and will 

meet the following limits: 

Useful Power Output 131   210 min. mw 
for conditions shown under Charactertstscs Range Values, 

Notes 5,7. 
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Change in Useful Power 

Output 13) From Initial Value   30 max. 

cor conditions shown under Characteristics Range Values, e 
Notes 6,7. 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 7533 may be soldered to 

the circuit elements, but not closer than 3/4" from the 
surface of the glass button. Otherwise the heat of the 

soldering operation may crack the glass button and damage 
the tube. 

SuPOort for the 7533 should be provided by a suitable 
clamp around the metal shell of the tube, preferably in the 

indicated zone shown on the Dimensional Outline. Care must 

be taken to avoid clamping so tightly as to cause distortion 
of the resonator cavity with resultant change in operating 
frequency. 

Connections to the grid terminal and to the plate terminal 
should be made by means of spring contacts only. Under no 
circumstancesshouldconnectionsbe solderedto these terminals. 

Accurate frequency adjustment in the 1660—to— 1700-1.4c 

opereting range together with minimum frequency drift, may be 

obtained by using both tuning screws. Alternately turn each 

tunlig screw not more than one—half turn at a time, in a 

clockwise direction to lower the frequency. Repeat this 
procedure until the desired lower frequency adjustment is 

reached. To reach a higher frequency, follow the same 

procedure except that the tuning screws are turned in a 
counterclockwise direction. 

RADIO CORPORATION OF AMERICA et 
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EXHAUST TUBE 
(NOTE 4) 

1.50 — 

.425" 
MAX. 

.I"MAX. 

NOTE I 

.2133" 
.6" t.062" 

MAX. 

.27 
MAX. 

1.73" 
MAX. 

45 t 7" 45.±7. 

.425 " 
4 MAX. 

.275" 
1.005" 
NOTE 3) 

INSULATOR 
(NOTE 2) 

.040"± .001" DIA.} COAXIAL 

r"-- .15.t 1".00.3" DIA. TERMINAAL 14--

rPLATE TERMINAL 
.3053.010DIA. 

INSULATOR e .325 
.2" MIN. 

FREQUENCY 
ADJUSTMENT 
SCREWS (2) 

.797 . 
t.010" 

.865t.015 DIA. 
GRID TERMINAL 

(NOTE 5) 

.9 .325MAX. DIA. 
MAX. 

GLASS BUTTON 

o 
HEATER, 

.020" +e°211A. 
—.001 

HEATER 
CATHODE LEAD 
LEAD 92CM-10388 
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NOTE I: THE AXES OF THE INNER AND OUTER CONDUCTORS OF THE 

COAXIAL OUTPUT TERMINAL COINCIDE WITHIN 0.010. 

NOTE 2: THE END OF THE INSULATOR IN THE COAXIAL OUTPUT 

TERMINAL ALIGNS WITH THE EDGE OF THE OUTER CONDUCTOR 

(0.151" ± 0.003" DIAMETER) WITHIN 0.005". 

NOTE 3: DISTANCE BETWEEN CENTER LINE OF PLATE TERMINAL 
AND CENTER LINE OF INNER CONDUCTOR ( 0.040" ± 0.001" 
DIAMETER). 

NOTE 4: ORIENTATION OF PINCH—OFF IS NOT CONTROLLED. 

NOTE 5: STIPPLED REGION ( WHICH EXTENDS AROUND TUBE) 

INDICATES RECOMMENDED CLAMPING AND CONTACT AREA. 

RADIO CORPORATION OF AMERICA 
Electnin Tube Division Harrison, N. J. 
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High-Mu Triode 

• CERAMIC-METAL PENCIL TYPE 
FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use as a Low-Noise Amp'ifier Tube 
in Receiver Applications up to 1000 Mc 

GENERAL DATA 
Electrical: 

e Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts  0.225 amp 

Cathode Warm-Up Time to reach 
90% of operating plate current: 
For conditions: heater volts = 6.3, 
oc plate supply volts = 80, dc grid e volts = 0, cathode resistor ( ohms) 
= 0, and load resistor ( ohms) = 10. 10 max. sec 

Direct Interelectrode Capacitances: à 
Grid to plate   2.4 µµf 
Grid to cathode and heater  4.4 mmf 
Plate to cathode and heater 0  03 max. mmf 
Heater to cathode   2.6 mmf 
Cathode to plate 0  03 max. µµf 
Cathode to grid and heater  7 mmf 
Plate to grid and heater  2.4 mmf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  125 volts 
Cathode Res.stor  50 ohms 
Ampl;fication Factor  80 
Plate Resistance ( Approx  6150 ohms 
Trantconductance .   13000 µmhos 
Plate Current   12.5 ma 

Mechanical: 

Operating Position  Any 
Dimensions  See 0:stems:smut Outline 
Weight ( Approx  ) 0  3 oz 
Sockets: 
Heater-terminals ccnnector Amerac* No.1018-88* or 

GrayhM, No.22-5, orequivalent 
Cavities ; Including heater-

terminals connector)  J-V-M No.D-79804 Series 
Terminal Connections ( See Dimerislonai Out/Ixe): 

H - Heater 
K- Cathode 

G- Grid 
e- Plate 

et) RADIO CORPORATION OF AMERICA 
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RF AMPLIFIER -- Class AI 
(Cathode-Drive Service) 

Maximum and Minimum CCS. Ratings, Absolute-Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies up to toot" Mc 

DC PLATE-TO-GRID VOLTAGE  250 max. volts 
DC CATHODE-TO-GRID VOLTAGE  0 min. volts 
DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE:  te 
Heater negative with respect to cathode . 50 max. volts 
neater positive with respect to cathode . 50 max. volts 

PLATE-SEAL TEMPERATURE  225 max. °C 

Typical CCS Operation: 
At 55o Mc 

DC Plate-to-Grid Supply Voltage   125 volts e 
Cathode Resistor  50 ohms 
Input-Signal Level  -70 dbm 
DC Plate Current  12.5 ma 
Power Gain for a bandwidth of 5 Mc  16.5 db 
Noise Factor  6.5 db 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended 
For cathode-bias operation 0  25 max. megohm 

Without external shield. 

• AfIler8C, Inc., Dunham Road, Beverly, Massachusetts. 

*For use with cavities. 

.Grayhill, Inc., 561 Hillgrove Ave., LaGrange, Illinois. 

J—V—M Microwave Co., 9300 W. 07th St., Brookfield, Illinois. Indicated 
Ma. applies to a series of cavities covering range from 220 up to 1000 
Mt and above. 

6 Continuous Commercial Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN • 
Note Min. Max. 

Heater Current  1 0.205 0.245 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   - 2.1 2.8 mmf 
Grid to cathode   - 3.8 4.8 mmf 
Plate to cathode  - 0.03 mmf 

Transconductance 1  2 10000 16000 prnhos 
Reverse Grid Current 1  3 - 0.3 ma 
Heater-Cathode Leakage Current. 1,4 - 30 ma 
Leakage Resistance: 
From grid to plate and cathode 

connected together 1  5 100 - rnegohms 
From plate to grid and cathode 

connected together 1  6 100 - rnegohms 
Plate Current ( 1) 1  2 8.5 16.5 ma 

• 
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Plate Current ( 2)   1,7 - 50 ma 

Plate Current (8)   1,8 100 µa 

ePower Gain   1,9 14 - db 
Noise Factor   1,9 - 7 db 
Change in Power Gain   1,9,10 - -1 db 
Change in Noise Factor . 1,9,10 +0.5 db 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: With dc plate supply voltage of 125 volts, and cathoCe resistor 
• of 5. ohms shunted by 1000 of. 

Note 3: withdc plate voltage of 200 volts, grid resistor of 0.5 megohm, 
and lc grid voltage of - 2 volts. 

Note 6: With 60 volts dc between heater and cathode, and heater 
positive with respect to cathode. 

Note 5: With grid 100 volts negative with respect to plate and cathode 
tied together. 

Note 6: With plate 300 volts negative with respect to grid 6nd cathode 
tied together. 

• Note 7: With dc plate voltage of 125 volts and dc grid voltage of 
-5 volts. 

Note 8: With dc plate voltage of 125 volts and dc grid voltage of 
-2.5 volts. 

Note 9: In e single- tube rf amplifier of the cavity type having a 
bandwidth of 5 Mc. signal input of -70 dbm, and operat ng fre-
quency of 550 Mc. 

Note _ 0: Reduce heater voltage to 5.7 volts. Change in Rowv,r-Lain and 
Noi,e-Factor values from those outained with 6.1 volts on 
heater will not exceed indicated values. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Fressure Voltage Breakdown Test: 

This test ( similar to M1L-E-10, paragraph 4.9.12.11 is 

performed on asample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an alt tude of 100,000 feet. Breakdown will not occur 

when an ros voltage of 300 volts is applied belween the 

piste cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater 

vo:tage of 6.3 volts, dc plate supply voltage of 25 volts, 

cathode resistor of 50 ohms, and plate load resistor of 

10,000 ohms. Thetubesare vibrated in a plane perpendicular 

to the tube axis at 40 cycles per second at an acceleration 

of 10 g. The rms output voltage across the plate load 

resistor as a result of vibration of the tube w711 not 

exceed 100 millivolts. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run. Tube operating conditions are the same as 

fo- Low-Frequency Vibratton. The tube is vibrated perpen-

dicular to its major axis through a frequency range from 5 

to 2000 cps and back. Fron 5 to 50 cps, the tube snail be 

vibrated at a constant displacement of 0.0400 ± 0.3025 inch. 

From 50 to 2000 cps, the tube shall be vibrated at a constant 

111 11) RADIO CORPORATION OF AMERICA 
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acceleration of 10 ± 2 g. Total time to complete a sweep 

cycle shall be 10 ± 5 minutes. During the test, the tubes 

will not show an ras output voltage across the plate load frjo 
resistor in excess of 150 millivolts. Each tube shall be 
vibrated for60 seconds at the frequency which gives maximum 

vibrational noise output. If, at the end of 60 seconds the 

vibrational noise output is still increasing, the test shall 

continue until there is no further increase. The rms out-

put voltage across the plate load resistor as a result of 

the vibration of the tube must not exceed the specified e 
limit at any time during the test. 

Shock Test: 

This test ( similar to MIL- E- ID, paragraph 4.9.20.5) is 

performed on a sample lot of tubes from each production run. 

Tubes are held rigid and are subjected in three different 

positions to an impact acceleration of 500 g, 5 blows in 
each position. 

At the end of this test, tubes will not show permanent or 

temporary shorts or open circuits, and are required to 

meet the following limits: 

Heater-Cathode Leakage Current  60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,4. 

Low-Frequency Vibration Output  200 max. mv 

For conditions shown above under Low-Frequency Vibra-
tion Performance. 

Change in transconductance  10 max. 

From initial value for conditions shown under Charac-

teristics Range Values, Notes 1,2. 

Change in Reverse Grid Current  1 max. µa 

From initial value for conditions shown under Charac-

teristics Range Values, Notes 1,3. 

Fatigue Vibration Test: 

This test lsimi I ar to MI L- E- ID, paragraph 4.9.20.61 is 

performed on a sample lot of tubes from each production run. 

Tubes are rigidly mounted and subjected to 2.5 g vibrational 

acceleration in two positions ( XI, YI / for 32 hours each. 

At the end of this test, tubes will meet the limits specified 
for the Shock Test. 

Shorts and Continuity Test: 

This test is performed on all tubes from each production 

run. In this test, a tube is considered inoperative if it 

shows a permanent or temporary short or open circuit, an 

air leak, or reverse grid current in excess of I microampere 

for the conditions shownunderCharacteristics Range Values, 
Notes 1,4. 

• 

• 

• 
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Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. With 6.3 volts on heater and no voltage on 

plate or grid, the heater is cycled three minutes on and 
three mirutes off for at least 2000 cycles, At the end of 

this test, tubes will not show temporary or permanent shorts 

or opens, and are required to meet the following limits: 

Grid-to-Cathode Leakage Resistance. . . . 50 min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 1,5. 

Heater-to-Cathode Leakage Current . . . . 60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,4. 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that the tubes have been properly 

stabilized. Tubes are operated under the following con-

ditions: heater voltage of 6.3 volts, plate supply voltage 

of 215 volts, and cathode resistor of 150 ohms. At the 

end of I hour, the change in trarsconductance value for 
each tube, referred to its initial transconductance reading, 

will not exceed 15 per cent of the initial value for con-
ditionsshown under Characteristics Range Values, Notes 1,2. 

44-Hour Grid-Emission Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure excellent overall performance and 

to guard against epidemic failtires of tubes to meet this 

test requirement. Tubes are operated under the following 

conditions: heater voltage of 7.5 volts, dc plate voltage 

of 215 volts, grid voltage of -2 volts, and grid resistor 
of 0.5 megohm. At the end of 44 hours, the reverse grid 

current will not exceed2 microamperes when grid res:stor is 

shorted and grid voltage is increased to -5 volts, other 

conditions remaining unchanged from the above values. 

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. Life-test conditions are the same as those 

specified for 1-flour Stability Life Performance except that 

all voltages are cycled at the rate of 110 minutes on and 
10 minutes off. Attheendof 100 hours, the tubes will meet 
the following limits: 

Transconductance  8000 min. µmhos 

For conditions shown under Characteristics Range Values, 
Notes 1,2. 

Plate Current 12)   50 max. µa 

For conditions shown under Characteristics Range Values, 
Notes 1,7. 
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500-Hour Average Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure excellent overall performance and 

to guard against epidemic failures of tubes to meet any of 

the characteristics indicated below. Each tube is life 

tested under the following conditions: heater voltage of 

6.3 volts, plate supply voltage of 215 volts, cathode re-
sistor of 150 ohms, heater positive with respect to cathode 

by 67.5 volts, and plate-seal temperature of 2250 C. Heater 

voltage is cycled at a rate of 110 minutes on and 10 minutes 
off. At the end of 500 hours, the 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 the following limits: 

Reverse Grid Current  I max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Insulation Resistance: 

Grid to plate and cathode   60 min. megohms 

Plate to grid and cathode   60 min. megohms 

For conditions shown under Characteristics Range Values, 
Notes 1,5, and 1,6, respectively. 

Change in Noise Factor  I max. db 

From initial value for conditions shown 

tsttcs Range Values, Notes 1,9. 

Change in Power Gain  

under Character-

-2 max. db 

From initial value for conditions shown under Character— 

istics Range Values, Notes 1,9. 

OPERATING CONSIDERATIONS 

Connections to the cathode cylinder, grid flange, and 

plate cylinder should be made by flexible spring contacts. 

The connectors should make firm, large-surface contact, yet 

must be sufficiently flexible to insure that no part of the 

tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 

connected directly to the cathode, precautions must be taken 
to hold the peak heater-cathode voltage to the maximum-rated 

values shown in the tabulated data. 
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.23o1eAx,-1 

I .160;MA. X..°   

.627, 233' 320 l 
t.025it.020 ( E 4 ) 

4  
.052-± .003i 

1.45e 

MAX' t i .tei"s.o15" t 

.. 
-be. REFERENCE }- 
015 

-.025" PLANE"A«.320"miN. 
(NOTE 4) 

METALLIZED 
SURFACE 

CATHODE CYLINDER 

.250 DIA. 

(NOTES 1.2.3 & 4) 

GRID FLAVGE 
.552.±.00,„„, .410 ±.010 DIA. 
(NOTES 316) (NOTE 5) 

HEATER PINS 

.020""*C°2"«DIA 
-.001 ' 

.115MAX. 

PLATE CYLINDER 

.250" '>•... DIA 
-.005 

(NOTES 2 S. 4) 

015"R. 

r
4let.010"DIA.(NOTE 5) 
ANNULAR SURFACE " C" 

.035" MIN. .035. 

>-CERAMIC i MN 

NNULAR SURFACE"B" 

.caceR. 

net .005' AT EGRESS 

.145 
t.015" 

CERAMIC 

.01(rMAX. 

.055r t.010" 

.11et.020(AT TIPS) 

.060"MIN. 
(ANNULAR SURFACES 

"B" AND"C") 

INTERNAL CONNECTIOF4 
DO NOT USE 

92CM-10274 

REFERENCE PLANE " A" IS DEFINED AS T1-AT PLANE AGAINST WHICH 

ANNULAR SURFACE " B" OF THE GRID FLANGE ABUTS. 

ANNULAR SURFACE " B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CATHODE CYLINDER. 

ANNULAR SURPACE "C" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE P-ATE CYLINDER. 

NOTE I: WI -H ANNULAR SURFACE " B. RESTING ON REFERENCE 

P_ANE " A", THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN 

20 OF A LINE PERPENDICULAR TO REFERENCE PLANE " A". 

MOTE 1: THE AXES OF THE PLATE CYLINDER AND CATHODE 

CYLINDER WILL COINCIDE WITHIN 0.010" 

MOTE 9: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 

WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM ,ENGTH IS 

MEASURED WITH "GO" AND " NO-GO" RING GAUGES G1- I AND G1-2, 

RESPECTIVELY. 

MOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G2- I AND G2-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G3- I AND G3-2, RESPECTIVELY. 
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GAUGES 

92CS—I0370 

Gauge Type 
Dimension 

Diameter A Thickness 8 Radius R 

G2— I 

GI-2 

GO 

NO—GO 

0.25200" 

0.24500" 

+0.00000" 

—0.00007. 

+0.00007" 

—0.00000" 

0 320 . 

' 
+0.001" 
—0.000" 

— 

0.003" MAX. 

— 

G2— I 

G2-2 

GO 

NO—GO 

0.42000" 

0.40000" 

+0.00000" 

—0.00007" 

+0.00007" 

—0.00000" 

— 

— 

— 

— 

G3— I 

G3-2 

GO 

NO—GO 

0.55700" 

0.54700" 

+0.00000" 

—0.00007" 

+0.00007" 

—0.00000" 

— 

— 

— 

— 

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





4 

_7553 

NOISE-FACTOR CHARACTERISTICS 
Cathode-Drive Service 

Ef =6.3 VOLTS 

PLATE- TO-GRID SUPPLY VOLTS -125 
CATHODE RESISTOR COHMS)=50 

10  

, •1  

400 500 600 700 800 900 1000 
FREQUENCY—Me 

92CS-10455 

POWER-GAIN CHARACTERISTICS 
Cathode-Drive Service 

Ee= 6.3 VOLTS 

PLATE-TO- GRID SUPPLY VOLTS 125 

CATHODE RESISTOR (OHMS). 50 

INPUT- SIGNAL LEVEL (d.laM)= - 70 

P
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R
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b
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THYRATRON, 

IGNITRON, 8c 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 to 
Commercial Engineering, Tube Division, 
Radio Corporation of America, lIarrison, N. J. 
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THYRATRON, IGNITRON, 
84 GLOW-DISCHARGE TUBE 

CLASSIFICATION CHART 
When choosing tube types, the equipment designer should 

refer to the RCA PREFERRED TYPES LIST and its companion 

list - TYPES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN - 

bothofwhich appear in the General Section. 

THYRATRONS 

Maximum 

Cathode. Amp. 

Av. Peak 

Maximum 

Peak Inverse 

Anode Volts 

Filament ( F) 

or Heater ( H) 

Volts Amp. 

TUBE 

TYPE 

Tr iodes 

Mercury- Vapor Types 

0.5 

0.64 

1.5 

{ 1.6 

1.8 

2.5 

2.5 

4.0 

16.4 
12.9' 

2.0 

2.5 

6.0 

6.4 

10.0 

15.0 

15.0 

15.0 

40.0 

77.01 

Gas Types 

0.04 0.2 {0.075 0.3 
0.075 0.3 

Same a 

1.0 8.0 

2.5 30 

2.5 30 

6.4 77 

6.4 77 

fis 1601 

18 1001 

Yetrodes 
Mercury- Vapor 

2.5 15.0 

2.5 30.0 

3.2 40.0 

i6.4 40.0 
2.5à 77.0. 

6.4 40.0 

4.0• 16.0• 

5000 40-80°C 
2500 25-70° {1250 -40to +80° 1 
200 -40to+100° 

21.1000 25-501 

1500 5- 0 255° 
1000 4o-800 

icoo 40-8o° 

loom 30-50° 

2500 4o-eo°1 

75oà 4o-go°j 

350 -40 t o +70° 

300# -75 t 490° 
3506 -75 t +90° } 

for Type 884 

1250 -55 to +75° 

1250 -55 t o +75° 

1250 -55 to +75° 

1250 -55 to +75° 

1250 -55 to +75° 

1250 -55 to .1'5° 

Types 

1000 

1500 

2500 
2C00 

750à 

2500 

10000* 

40-80° 

40-80° 

4o-eo° 
40-80° 

30-95° 

240-:5 5- 

2.5 F 5.0 5557 

2.5 F 6.0 627 

2.5 F 7.0 3C23 

5.0 F 10.0 5563-A 

5.0 H 4:5 5559 

5.0 H 4.5 5"28/FG-67 

5.0 H 10.0 677 

5.0 H 10.0 676 

2.5 H 2.6 629 

6.3 H 0.6 884 

2.5 H 1.5 885 

2.5 F 6.3 CIK/6014 

2.5 F 9.0 C3J/5632 

2.5 F 9.0 CtJ -A/5684 

2.5 F 21 c6J/5C2 1 
2.5 F 21 Cbj -A/6686 

2.5 F 31 C16J/5665 

5.0 H 4.5 5560 

5.0 H 5.0 632-B 

5.0 H 5.0 672-A 
5.0 H 10.0 1 

172t 
5.5' H 11.0.1' 

5.0 H 10.0 105 

in these two ; olumns, values for ,ilament types are for Maximum Anode 
Amperes. 

'Welder-Control service. ° miniature type. 

e Relaxation oa.illator ( sweep-circuit service). t Meta'-shell type. 

le Relay à Grid-controlled Rectifier service. • intermittent service. 

2-57 CLASSrICATION 
TUBE DIVISION 
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THYRATRON, IGNITRON, 
& GLOW- DISCHARGE TUBE 
CLASSIFICATION CHART 

THYRATRONS ( Cont'd) 

Maximum 

Cathode. Amo. Peak 

Hacinan 

Inverse 

Volts 

Filament ( F) 

or Neater ( N) TUBE 

TYPE 
Av. Peak Anode Volts Amp. 

Tetrodes 

Glus Types 

0.025 0.1 500 -55 to +90° 6.3 H 0.15 5696° 

0.1 0.5 1300 -75 to +90° 6.3 H 0.6 2021 ° 

i):2 

1.0 

1.0 

13001 
-55 to 490° 

3600.2 

6.3 H 0.6 502-41 

3.1 

1. 

1.0 

1.0 

1300 
-75 to +90° 

360 
6.3 H 0.6 2050 

0.5 5.0 1300 -75 to +90° 6.3 H 2.6 6012 

0.8 8.0 1500 -75 to +90° 6.3 H 2.6 3022-4 

IGNITRONS 

Nax .mum Ratings 

For power-suPPly frequency from 25 to 6o cPs 
TUBE 

Av. Peak 
EVA 

4,°9'9. RMS Peak I  TYPE 
Anode Anode 

Demand 
Time Supply or Forward 

Amp. Amp. Sec. Volts Volts 

AC Welder- Control Servicet 

22.4 550 100 22 250 - 

22.4 230 100 9.2 600 - 5550 

12.1 1680 300 22 250 - Size A 

12.1 700 300 9.2 600 - 

56 1130 200 18 250 _ 

56 470 200 7.5 600 _ 5551 

30.2 3350 600 18 250 - Size 8 

30.2 1400 600 7.5 600 - 

113 360 600# 0.5 2400 - 5554 
75 720 1200 1.5 2400 

140 2240 400 14 250 

140 930 400 5.8 600 5552 

75.6 6730 1200 14 250 Size C 

75.6 2800 1200 5.8 600 

207 650 1105 4 1 0.5 I 2400 5555 
135 1400 2400 I 1.66 I 2400 

355 4500 800 11 250 

355 1870 800 4.6 600 5553 

192 13500 2400 11 250 Size D 

192 5600 2400 4.6 600 

e In these two columns, values for filament types are for maximum Anode 
. amperes. 
4 Ratings Shown are on a per-tube basis with two tubes connected in in-

verse -parallel. 
p Miniature type. t metal-shell type. e 100t duty. 

_. 
2-57 

TUBE DIVISION 
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THYRATRON, IGNITRON, 
8, GLOW- DISCHARGE TUBE 
CLASSIFICATION CHART 

IGNITRONS (Cont'd) 

Maximum Ratings 

For Power-supp4 frequency from 2.' to 6o cps 
TUBE 

TYPE Av. 

Anode 

Aep. 

Peak 

Anode 

Amp. 

EVA 

Demand 

Av.g ,g. 

Time 

Sec. 

RMS 

Supply 

Volts 

Peak Inverse 

or Forward 

Volts 

Frequency 

56 

16 
7P 

20 

Recti.ier 

200 150 

10019001-1-I- 

7516001-1-1- 

Intermittent 

100116001-16i- 

4017001-161- 

-Changer 

336 

1200 

420 

1500 
Service 

I 1800 1200 

Rectifier 

Resistance 

- 

- 

- 

- 

- I - 

-Melding 

6.25 

6.25 

6.25 

6.25 

- l - 

Service 

Service 

- 

- 
_ 

- 

- I - 

1500 

1500 

1200 

1200 

I 900 
2100 

I 900 

1 2100 

I 500 

1 500 

5822 

I 5555 

I 5554 

1 55E2 
1 5551 

GLOW-DISCHARGE TUBES 

DC 
Operating Volts 

Approx. 

DC 

Operating- Current Range 

Ma. 

TUBE 

TYPE 

Voltage- Regulator 

59 
75 

108 

108 

108 

151 

151 

153 

Voltage-Reference 

87 1 

° Miniature type. 
V.Premium. type naming 

for applications critical 

Types 

0.4 to 2 

5 to 40 

5 to 30 

5 to 30 

5 to 40 

5 to 30 
5 to 30 

5 to 40 

Type 

1.5 to 3.5 r 

very stable Characteristics and intended 
as to ShOCk and vib -ation. 

991 

043 

082% 

6074 °1 

003 

C.A2 ° .„ 

6C73 E4 

003 

5651 ° 

TUBE DIVISION CLASSIFICATION 
CO0oeAtiON 0 , ANNIUC• .... SON. NOV WOO' CHART 2 



THYRATRON, IGNITRON, 
& GLOW-DISCHARGE TUBE 
CLASSIFICATION CHART 

GLOW-DISCHARGE TUBES (Cont'd) 

Maximum 

Peak - I  

Anode 
Volts 

Maximum 

Cathode 

Ma. 

Peak Average 

TUBE 

TYPE 

Relay Types 

180 

200 

225 

25 

25 

25 

IC21 

58230 

0A4-G 

Wnieture type. 

2-57 CLASSIFICATION 
TUBE DIVISION 
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GRID- CONTROLLED RECTIFIER CIRCUITS 

Numerical Relationships Among Electrical Quantities 

E . Trans. Sec. Voltage ( Res) la, = Average OC Output Current 

Ea, . Average DC Output Voltage 1p = Average Anode Current 

El,,,.; • Peak Inverse Anode Voltage 1p . Anode Current ( Res) 

Em . Peak DC Output Voltage Ipm « Peak Anode Current 

Er . Major Ripple Voltage ( INS) Pal ' Line Volt-Amperes 

f = Supply Frequency Pap . Trans. Pri. Volt-Amperes 

fr . Major Ripple Frequency as . Trans. Sec. Volt-Amperes 

Pd, . DC Power ( Ea, x an ) 

Note: Conditions assumed involve sine-wave suPply; zero 

voltage drop in tubes; no losses in transformer and tir-
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 Flg.7 Flg.111 

Voltage Ratios 

E/Eav 2.22 1.11 1.11 0.854 0.854 0.427 0.785 0.74 

Ebmi /E 1.41 2.83 1.41 2.45 2.45 2.45 2.83 2.83 

Ebmi /Eav 3.14 3.14 1.57 2.09 2.09 1.05 2.22 2.09 

Em/Eav 3.14 1.57 1.57 1.21 1.05 I.C5 1.11 1.05 

Er/E 1.11 0.472 0.472 0.177 0.04 0.04 0.106 0.00 

Frequency Ratio 

frif i 2 2 3 6 6 4 6 

Current Ratios 

l V I av 1.57 0.785 0.785 0.578 4.289 0.578 0.5 0.408 

lb/l av 1 0.5 0.5 0.33 0.167 0.33 0.25 0.167 

Resistive Load 

'pm/l ay 3.14 1.57 1.57 1.21 0.52 1.05 1.11 1.C5 

Ibm/l b 3.14 3.14 3.14 3.63 3.14 3.14 4.5 6.3 

Inductive Lome 

Inol lay 
__ 1 1 I 0.5 I I I 

Power Ratios 

Resistive Load 

Pas / 'dc 3.49 1.74 1.24 -- -- -- -- --

Pap/Pdc 2.69 1.23 1.24 -- -- -- - --

eal /Pdc 2.69 1.23 1.24 -- -- -- -- --

Inductive Load. 

Pas/Pdc 
- 1.57 1.11 1.71 1.48 1.05 1.57 1.81 

Pap/Pdc -- 1.11 1.11 1.21 1.05 1.C5 1.11 1.29 

Pal /Pdc -- 1.11 1.11 1.21 1.05 1.05 1.11 1.05 

' Bleeder curreut of 2% full- load current will provide ex itilg current 
fo - balance toil and thus avoid poor regulation at light loadIng. 

a The use of a large filter- input choke is assured. 
6 

4-57 TUBE DIVISION 
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GRID-CONTROLLED RECTIFIER CIRCUITS 

FIG. 3 SERIES SINGLE—PHASE 

FIG. I HALF—WAVE SINGLE—PHASE 
FIG. 2 FULL—WAVE SINGLE—PHASE 

PHASE SNIFTER 

SINGLE 
PHASE 
SUPPLY 

PHASE SHIFTER 

FIG.41 HALF-WAVE THREE -PHASE 

PHASE SNIFTER 

}PHASE 
SUPPLY 

A 

N-NEUTRAL 

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 r its use and without prejudice to RCA's patent rtghts. 

4-57 TUBE DIVISION 
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GRID- CONTROLLED RECTIFIER CIRCUITS 
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2D2I 

THYRATRON 
GAS TETRODE, MINIATURE TYPE 

GENERAL DATA  

.ectrical: Heater, for for Unipotential Cathode Mtn. Av. Max. 

Voltage ( AC or DC)   5.7 6.3 6.9 volts 
Current, with heater volts = 6.3 0.54 0.60 0.66 amp 

Cathode: 
Heating Time, prior to 

tube conduction. . . 10 - sec 

Direct Interelectrode Capacitances ( Approx.): ° 

Grid No.1 to Anode 0  026 pf 
Input   2.4 µµf 

Outout  1.E µµf 

• ' onization Time ( Approx.): 
For conditions: dc anode volts = 100; grid-No.1 

souare-pulse volts = 50; peak anode amp. 

during conduction = 0.5   0.5 .‘sec 

eiorbizat ion Time ( Approx.): 
For conditions: dc anode volts = 125; grid-No.1 

volts = - lc°, grid- No. I resistor ( ohms) = 

1000; dc anode amp. = O. 1 . .   35 µsec 
For conditions: dc anode volts = 125; grid- No. I 

volts = - 10; grid- No. I resistor ( ohms) = 

1000; dc anode amp. = O. I   75 µsec 

Maximum Critical Grid Curent, with ac anode-

supply volts Inns) = 460, and average anode 

amp. 0.1 0.5 paw 

Anode Voltage Drop IApprox  )   B volts 
rid-No.1 Control Ratio ( Approx.) with gr d- No. I 

resistor Imegohms) = 0; grid-No.2 volts = 0 250 

rid-No.2 Control Ratio ( Approx.) with gr d- No. 
resistor Imegohms) = 0; grid-No.2 resistor 

Imegohms1= 0; grid-No.I volts = 0 . . 1000 

O Without external shield. 

Mechanical: 

Mount'ng Position   Any 

Maximum Overall Length  2-1/8" 

Maximum Seated Length   1-7/8" 

ngth, Base Seat to Bulb Top ( excluding tip). 1-1/2" t 5/32" 

ere ' mum Diameter  3/4" 
  T- 5-1/2 

e  Small-Eitton Miniature 7-Pin 

das,ng Designation for BOTTOM VIEW  7BN 

• 

4111111a. 

Pin 1- Grid No.1 

Pin 2- Cathode 

Pin 3— Heater 
Pin 4- Heater 

4- Indicates a change. 

Pin 5- Grid No.2 

Pin 6- Anode 

Pin 7- Grid Nc.2 

JUNE 15, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF »AI. Cr. NARÉISON, NEW JERSEY 

DATA 



2D21 
THYRATRON 

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 

GR:D-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: 
-leater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 25 max. volts 

AMBIENT TEMPERATURE RANGE  -75 to +90 °C 

Typical Operating Conditions for Relay Service: 

RW3 Anode Voltage  117 400 • • volts 
Grid-No.2 Voltage  0 0 . . volts 
RIAS 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 . 1.0 1.0 • . megohm 
Ande-Circuit Resistance*  1200 2000 • • ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max. megohms 

a Averaged over any interval of 30 sec. me.. 
° Approximately 180 ° out of phase with the anode voltage. 

iofficient resistance, including the tube load, must be used under any 
onditions of operation to prevent exceeding the current ratings. 

Indicates a change. 

JUNE 15, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. NARRISON. NEW JERSEY 

DATA 

• 



cD, 
2D21 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2D2I SHIELD-GRID 
RANGES SHOWN ARE FOR 
OF GRID RESISTOR — 0.I MEG. 
MEG. —AND TAKE INTO ACCOUNT 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES FL SUBSEQUENT DIFTERENCES 
DURING TUBE LIFE, FOR A 
VOLTAGE RANGE OF 5.7 TO 

Range for ,Ronge 
/ - 10 Meqohms\ 0.1 ).  

..  

VOLTS=0 
WO VALUES 
AND 

INITIAL 

HEATER 
6.9 VOLTS 

Meqohm 

' 
I0 

for 
_) 

% 
I 
1 

‘ 
I 
I 

% 
N 

I 
I 

‘ 
\ 

I 
1 

\ 
N. 

N. 

t 
I 

N % 

500 7 
O 

41 
0 

200 0 

`:( 

u 100 

-8 -6 -4 -2 o 
DC GRID-N5_•I SUPPLY VOLTS 

92CM-653472 

JUNE 15, 1948 CE-553472 TUBE DEPARTMENT 
RADIO CORPORATION Of MAIRICA, HARRISON NEW MART 
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D-C ANODE VOLTS 

O 
O 

o 

2D21 

AVERAGE CONTROL CHARACTERISTICS 
•F• ••I • I••••I • I 

I Ef 6.3 VOLTS 
-r-

SHIELD-GR1D RESISTOR rO OHMS 

CONTROL -GRID RESISTOR rO OHMS 

MAY 2,1944 RCA VICTOR DIVISION 
1,010 COff011/.0,1 Of .FR1, «AM.,' fi.or 

92CM- 6531R I 



2D21 

THYRATRON 

• 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 
'1111 

TYPE 

SHIELD 
.-- 0= 

2021 

CONDUCTION 

VOLTS 

-GR D VOLTS= 
STARTS 

0 
---. . 

—D-C ANODE VOLTS - 25 

200 

.. 

0.06 

0.04 .2 

O 

0.02 ° 

O 
Ir 

O 

O 
0.02 U 

O 

0.04 

- 6 - 2 - 8 
D- C CONTROL- GRID VOLTS 

92CM - 65 32T1 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 202 
E 4 = 6.3 VOLTS 

SHIELD -GRID VOLTS r0 

-C ANODE MA.=25 

50 
• 

00 

T50 

o 
nl 

2 

-8 -6 -4 

D-C CONTROL-GRID VOLTS 
92CM- 65337 

A'RIL 1, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW lERSTY 

am-

•• 

• 

• 

• 

e 

\  9 2CM-6 53211 
9 2CM-6 5331 



3C23 
GAS-AND -MERCURY-VAPOR THYRATRON 

NEGATIVE- CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

ilament, Coated: 
Voltage 2  5 ± 5% . . . . ac or dc volts 
Current at 2.5 volts. . . 7 
Minimum heating time prior to 

tube conduction   
Direct Interelectrode Capacitance ( Approx.):° 

Grid to anode   
ionization Time ( Approx.): 

For conditipns: dc anode volts = 100, 

peak grid volts = + 30, and peak 
anode amperes . 6   

Deionization Time ( Approx.): 
For conditions: dc anode volts = 120, 

dc grid-sJpply volts = -20, grid re-

sistor lohms1 . 10000, and dc 

anode amperes • 1.5   

For conditions: dc anode volts . 120, 
dc grid-sepply volts -500, grid re-

sistor ( ohms) . 100000, and dc 

anode amperes - 1.5   

Anode Voltage Drop ( Approx  )  

Mechanical: 

Mounting Position 
Maximum Overall Length 
Seated Length 
Maximum Diameter 
Cooling   
*eight ( Approx.) 
Bulb  
Cap   
Base  

amp 

15 sec 

1.2 µµf 

3 msec 

360 gsec 

60 gsec 
15 volts 

  Vertical, base down 
E-1/8" 

  5-1/4" t 1/4" 
2-1/16" 

Natural circulation of air arounc tube' 
  3 oz 

ST- 16 
Medium (JETEC No.C1-5) 

Medium-Shell Small 4- Pin 
with Bayonet ( JETEC No.A4-10) 

Basing Designation for BOTTOM VIEW   3G 

Pin 1- Filament 2 3 Pin 4- Filament 

Pin 2- No Connec- Cap- Anode 
tion 

Pin 3- Grid 

CONTROL SERVICE 

Maximum Retinue, Absolute Values: For supply frequency ue to 400 ces 

Operating Condensed-Mercury 
Temperature Range 

-40° to . 100°C -ito° to +80°C 
PEAK ANODE VOLTAGE: 
Forward   200 max. 1250 max. volts 
Inverse   200 max. 1250 max. volts 

0 without external shield. ... Indicates a change. 

4-56 TUBE OPABON 
tA0I0 CODORATION OF AMERICA. HARRISON, KEW JERSEY 

DATA 



3C23 

GAS -AND- MERCURY-VAPOR THYRATRON 

Operating Condensed-Mercury 
Temperature Range 

-40° to . 100°C -ioo to .80°C 
GR'D VOLTAGE: 

Peak or DC, before 
tube conduction   -500 max. -500 max. volts 

Averageà, during 
tube conduction   -10 max. -10 max. volts11110 

ANODE CURRENT: 
Peak  6 max. 6 max. amp 
Average*  1.5 max. 1.5 max. amp 
Pault, for duration of 
0.1 second max  120 max. 120 max. amp 

GRID CURRENT: 
Averageé +0  01 max. +0.01 max. amp 

• Averaged over one Conducting period. 

e Averaged over any interval of 5 seconds maximum. 

à Averaged over period of grid conduction. 

• 

21/16 MAX. 

6 43 
MAX. 

MEDIUM CAP 
JETEC N2CI-5 

ST16 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC N2A4-10 

92C5- 6745R2 

4-56 
lURE DP/O>014 

RADIO COEPORATION OF AMERICA, MINTON NEW JERSEY 

DATA 

• 



3C23 

e GAS- AND - MERCURY-VAPOR THYRATRON 

• 

• 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
4.2.5 VOLTS AC ± 5.%; CIRCUIT RE-

TURNS TO CENTER TAP OF FILAMENT 
TRANSFORMER. THE RANGE ,NCLUDES 
INITIAL AND LIFE VARIATIONS OF IN-
DIVIDUAL TUBES. GRID RESISTOR.° 
TO 100000 OHMS. CONDENSED-MERCURY 
TEMPERATURE. -400C TO 4800C. 

/ 
CONDUCT-

ING 

V . 

NON-
CONDUCTING , 

1 I 
i f 

-lo 

200 

000 

600 

o  

400.) 
o 

200 





3D22 
THYRATRON 

GAS TETRODE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: Nin. Av. Max. 

Voltage ( AC or DC)   5.7 6.3 6.9 volts 
Current,withheatervolts= 6.3 2.35 2.60 2.85 amp 

Cathode: 
Heating Time, prior to 

tube conduction . . . 30 - sec 
Outage Time, without reheating - 3 sec 

Direct I nterele:trode Capacitances ( App- rox.) : 
Grid No.1 to Anode   0.1 µµf 
Input  7 µµf 
Output   3.6 iµif 

• Without external shield, and with base shell floating. 
Ionization Time ( Approx.): 
For conditions: dc anode volts= 100; grid-No.1 

square-pulse volts = + 100; and peak anode 

amp. during conduction = 8   0.5 µsec 
Deionizatior Time ( Approx.): 

For conditions: dc anode volts = 125; grid- No. 1 

volts = - 200, grid- No. 1 resistor ( ohms) = 

1000; and dc anode amp. = 0  8   150 µsec 

For conditions: dc anode volts= 125, grid- No. 
volts = -14.8; grid- No. 1 resistor ( ohms) = 

1000; and dc anode amp. = 0  8   400 µsec 
MaximumiCritica' Grid Current, with ac anode- supply 

volts Irma) = 460, and average anode amp. 

= 0.8   

Anode Voltage Drop ( Approx.)   
Grid-No.1 Control Ratio ( Approx.) with grid- No. 

resistor tmegohms) = 0 to 0.1; grid-No.2 re-

sistor Imegohms) = 0; and grid-No.2 volts = 0 150 
Grid-No.2 Control Ratio ( Approx.) with grid-No.1 

resistor imegohms) =0; grid-No.2 resistor 

(megohms) = 0 to O. I; and grid- No. I volts 
=   650 

Mechanical: 

Mounting Position  
Maximum Overall Length 
Maximum Seated Length  
Maximum Diameter   
Bulb 
Base   Medium-Metal-Shell Giant 7-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   7BV 

0.8 µamp 
10 volts 

Any 
4-5/8" 

4" 
2-3/8" 
T-16 

Pin 1- Heater 

Pin 2- Grid No.2 

Pin 3-Cathode 
Pin 4- Grid no.1 

Pin 5- Grid No.2 

Pin 6- Anode 

Pin 7- Heater 

AA P PLANE OF ELECTRODES ,— Indicate a change. 

JUNE 15, 1948 TWECŒPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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3D22 
THYRATRON 

—1 

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 anode conduction  -100 max. volts 
Average, during anode conduction° -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -200 max. volts 
Average, during anode conduct ion -10 max. volts 

CATHODE CURRENT: 
Peak   8 max. amp 
Average °   0.8 max. amp 
Surge, for duration of 0.1 sec. max. 30 max. amp 

GRID-No.2 CURRENT: 
Average °   +0.1 max. amp 

GRID-No.1 CURRENT: 
Average °   +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 

e Averaged over any interval of 30 sec. max. 

NOTE: Sufficient anode-circuit resistance, including tube load, 

must be used under all conditions of operation to prevent 

exceeding the current ratings of the tube. 

A> Indicates a change. 

JUNE 15, 1948 DATA TUBE DEPARTMENT 
«MO CONN:WATION Or *MINCE, NMEISON. NEW EEESEE 
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3D22 
THYRATRON 
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3D22 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 3D22 
GRID-N92 (SHIELD) VOLTS •= 0 
RANGES SHOWN ARE FOR TWO VALUES OF 
GRID RESISTOR-O.IMEG. AND 2 MEG.-AND 
TAKE INTO ACCOUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES AND SUBSE - 
QUENT DIFFERENCES DURING TUBE LIFE, 
FOR HEATER -VOLTAGE RANGE OF 5.7 TO 
6.9 VOLTS, AND FOR AN AMBIENT TEMPER-
ATURE RANGE OF -40TO + 90 * C. 

Ponge or ,, Rancle for 
2 Meqoh.m\ ,,, 0.1Meqohm 

 • 

% 

\ 
1 
% 

N 
N 

% 
N 1 
N % 
N 

N 
N. N 

- 0 -8 -8 -4 - 2 
DC GRID-N21 SUPPLY VOLTS 

92CM- 64 83T2 

500 

o 

400'f 

cr 

300  

O 
200 

LU 

o 
O 
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o 

JUNE 15, 1948 TUBE DEPARTMENT 
RADIO CORPOIATION Of AMEIICA . MAIM OON, NEW 111SET 
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3D22 

THYRATRON 

AVERAGE GRID CHARACTER STICS 
DURING ANODE CONDUCTION 

r 

TYPE 
_ E f 
GRID 
GRID 

' GR 

3022 
. 6.3 
-NR 
-N22 

I)-NR 

I 

VOLTS 
2 (SHIELD) 
RESISTOR 

I RESISTOR 

I 

VOLTS.° 
(OHMS)=0 
(OHINS)- 

I g 

0 

DC ANODE 

_ 5 

_. 805000 

750 

•50 

.1.40 

0 2 

-10 à 

200 

30 

40 

-10 -8 -6 -4 - 2 0 * 2 
DC GRID- N2 1 VOLTS 

92CM-68301 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 3D22 
- Ef=e.3vours 
GR 0-N12(SHIELD)VOLTS.0 

- GR D-NRIRESISTOR(OHMS)=0   
...CONDUCTION STARTS 

I 

 ' 

200 

400 

- DC ANODE VOLTS=600 

+008 

+.004 

cc 

O 
cc 

004 «; 

o 

.008 g 

-16 - 2 -a -4 0 
DC GRID- N.1 VOLTS 

.012 

92CM-88657 

RDPIL í , 1147 TUBE DEPARTMENT CE-6630T-6865T 
RADIO CORPORATION Of AMERICA, NARRISON. NEW JERSEY 
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3D22-A 
GAS THYRATRON 

NEGATIVE—CONTROL TETROOE TYPE 

Supersedes Type 31122 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Ntn. Av. Max. 
Voltage   5.7 6.;=. 6.9 ac or dc volts 
Current at 6.3 volts. .   2.E 2.85 amp 

Cathode: 
Minimum heatin; time prior to 

tube conduction  30 sec 
Maximum outage time without reheatinç. 3 sec 

Direct Interelectrode Capacitances 
(Approx.):° 

Grid No.1 to anode'  0.1 mo.cf 
Grid No.1 to cathode, grid No.2, 

base she'l, and heater   8.5 Pµf 
Anode to cathode, grid No.2, 

base shell, and heater   4.6 µ#f 
Ionization Time { Approx.): 
For conditions: dc anode volts = 100, 

grid-No. square-pulsevolts = + 100, 

and peak anode amperes during con-

duction = 8   0.5 p.sec 
Deicnization Time (Approx.): 

For conditions: dc anode volts = 125, 

dc grid-No.1 volts = -200, grid-No.1 

resistor ( ohms) = 1000, and dc anode 

amperes - 0  3   150 psec 
Fcr condit'ons: dc anode volts = 125, 

dc grid-No.1 volts = - 14.8, grid-No.1 
resistor ( ohms) = 1000, and dc anode 

amperes - 0  9   400 µsec 
Maximum Crit'cal Grid-No.1 Current: 

For conditions l ac anode-supply volts 

. 460 Irms), and average anode amperes 

- 0  8   0.8 i,afflP 
Anoce Voltage Drop (APorox.)   10 volts 
Grid-No.1 Control Ratio ( Approx.): 

For condi«tions: grid-No.1 megohms) = resistoto 0.1, grid-No.2 re-

sistor Imegohms) = 0, and grid-No.2 

volts - 0   150 
Grid-No.2 Control Ratio ( Approx.): 

For condi -,:io ,s: grid-No.1 Imegohms) . resisto0, grid-No.2 resistor 

(megohms) . 0 to 0.1, and grid-No.1 

volts = - 3   650 

° Without external . hield. 

• with all other el,ctrodes and nase shell connected to ground. 

JULY 1, 1955 TUBE DIVISION 
MACHO COMMATION OF AMERICA. HARRISON, NEW JERSEY 

DATA 1 
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3D22-A 

GAS THYRATRON 

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 Nc.A7-17) 
Basing Designation for BOTTOM VIEW  7BV 

Pin 1 - Heater 

Pin 2 - Grid No.2 

Pin 3 - Cathode 

Pin 4 - Grid No.1 

AK. PLANE 0 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 

GFID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Averages, during tube conduction . . . - 10 max. volts 

GFIO-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak or DC, before tube conduction . . -200 max. volts 
AverageS, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak   8 max. amp 
Averaged   0.8 max. amp 
fault, for duration of 0.1 second max. 30 max. amp 

AVERAGE GRID-No.2 CURRENTS   +0.1 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 

Averaged over any interval of 30 seconds maximum. 

2 max. megohms 

JULY 1, 1955 
TUSE DIVISION 

1A010 COITORATION OF AMEtICA, HARRISON, NEW JERSEY 
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3D22-A 

GAS THYRATRON 

SPECIAL PERFORMANCE TESTS 

Nade In conformance with indicated sections of 
MIL-E-18 SPecificati..ns dated 2 May :952 

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 ± 2 cps with 8 fixed 
amplitude of 0.040" ± 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 snortest 
line between anode and cathode. This test will nos cause 
tube to be inoperative. 

4.10.19 ( F-64) Thyratron High-Voltage Operation: 

Min. Max. 

Grid-No. 1 SuPply Voltage (/)   -4.4 -9.; 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 res, anode supply voltage of 5O0 volts 
rms, grid No.2 tied to cathode, load resistance of 2000 
ohms, and grid-No.1 circuit- resistance of 2 megohm.,. Tube 
conduction is indicated by an oscilloscope connected between 
anode and cathode and ceases when the grid- No. supply 
voltage is increased negatively within indicated range. 

Grid-No./ 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 between thevalue 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 Ube tube 
load, must be used under any conditions of opera' ion to 
prevent exceedirg the current rating, of the tube. 

JULY 1, 1955 DATA 2 TUBE DIVISION 
RADIO CORECNATION Of AMERICA, HARRISON, NEW JERSEY 



3D22-A 

GRID-CONTROLLED RECTIFIER CIRCUITS 

DC Voltog• Control 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. I HALF-WAVE SINGLE-PHASE 
PHASE SHIFTER 

• 

SINGLE-
PHASE 
SUPPLY 
O  

FIG. 2 FULL-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 

FIG.3 SERIES SINGLE-PHASE 

AC Voltag• Control 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.4 FULL-WAVE SINGLE-PHASE 

NOTES 92CL-8596 
7 . PEAKING TRANSFORMER 
IN FIG 3. THE RECTIFIER TUBES MAY BE 
3D22 -A's USED AS DIODES THE 3D22-A 
IS USED AS A DIODE BY CONNECTING 
GRIDS N7 2 AND N71 TO CATHODE (PIN 3) 

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. 

JULY 1, 1955 
TUK DIVISION 

limo coup...mpg of »amt. 111411111101. 111W !Me 
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3D22-A 
GRID- CONTROLLED RECTIFIER CIRCUITS 
Numerical Relationships Among Electrical Quantities 

E . Trans. Sec. Voltage ( Res) la., = Average DC Output Current 

E., . Average CC Output Voltage Ip . Average Anode Current 

Ewe . Peak Forward Anode voltage ip = Anode Current ( Res) 

Ep.i . Peak Inverse Anode Voltage I pm. Peak Anode Current 

4 . Peak DC Output Voltage Par . Load Volt-Amperes 

Er . Major Ripple Voltage ( Res) Pa l . Line Volt-Amperes 

C . Supply F-equency Pap . Trans. Fri. volt-Amperes 

yr . Major Ripple Frequency Pp, . Trans. Sec. Volt-Amperes 

Ppr . OC Power ( Fay x Ia,) 

Note: Conditions assumed involve sine-wave suPPly; zero 

voltage drct, in tubes; no losses in transformer and cir-

cuit; no back emf in the load circuit; and no phase- back. 

RATIO Fig. 1 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 

Elyni/Eav 3.14 3.14 1.57 _ 

Em/Eav 3.14 1.57 1.57 

Er/Eav 1.11 0.472 0.472 - 

Ebmf /E: 

Resistive Load 1.41 1.41 1.41 1.41 

Inductive Load. 1.41 2.83 1.41 1.41 

Frequency Ratio 

rl I _ 

Current Ratios 

Ip/l a , 

lb/lav 

1.57 

1 

0.785 

0.5 

0.785 

0.5 

- 

_ 

Resistive Load 

'pm /l a, 3.14 1.57 1.57 - 

Ipm /lp 5.14 3.14 3.14 3.14 

Inductive Load. 

I pm/lav I _ 

Power Ratios 

Pac // bElpmf 
_ 1.57 

Resistive Load 

Pas/Pdc. 3.49 1.74 1.24 _ 

Pap/ Pd, 2.69 1.23 1.24 - 

Pal /Pck. 2.69 1.2 1.24 - 

e: See next page. 

JULY 1, 1955 TUBE DIVISION 
RAPIO COUPOLOION Of AfIffICA, 1.11OSCN, 1.11W )(MY 
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3D22-A 

GAS THYRATRON 

1 
RATIO Fi g. 1 F i g. 2 F i g. 3 F i g. 4 

Power Rat ios (Cont'd) 

Induct ive Load . 

Pas / Pdc 

Pa ,/ Pd, 

Pal/ Pdc 

__ 

-- 

-- 

I. 57 

I. II 

1.11 

I 

1.11 

_ 

_ 

- 

• 75e use of a large filter- input choke is assumed e,c,o. f.. , ,..,e circu 1 
in Fig.4. 

CIRCUIT 
ingle-Phase 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 

E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 

Eav 

MAX. 
DC 

OUTPUT 
AMPERES 

lau 

MAX. 
DC 

OUTPUT 
WATTS 

TO FILTER 

Pdc 

MAX. 
AC 

OUTPUT 
VOLT-

AMPERES 
.-
ac 

Fig.1 
Half-Wave 460 2C5 0.8 165 

F14.2 
Full-Wave: 

Resistive Lced 

Inductive Load 

460 

230 

410 

205 

L6 

1.6 

660 

330 

- 

- 

Fig.3 
Series 460 410 1.6 660 

Fig.4 

Full-Wave 460 - - - 800 

--.--- 2 11 MAX.  

116 BULB 

2X. --,-I 

MEDIUM- METAL-

4" 
MAX. 

1 

MAX. 

SHELL GIANT 
7- PIN BAYONET 

BASE 
JETEC NC A7-17 

92CI.4-6569R 2 

JULY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF URERICA, HARRISON. NEW JERSEY 
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3D22-A 

GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID- N2 1 VOLTAGE 
111111111 

GRID NLI2 (SHIELD)CONNECTED 
RANGES SHOWN ARE 
GRID-NCI RESISTOR. DI 
TAKE INTO ACCOUNT 
BETWEEN INDIVIDUAL 
WENT DIFFERENCES 
FOR HEATER-VOLTAGE 
6.9 VOLTS. AND FOR AN 
ATURE RANGE OF-4010 

Ranqe or 

..... 2 Neleqohrn,s, .... • 

FOR 
MEG 
INITIAL 
TUBES 
DURING 
RANGE 
AMBIENT 
+90 .C. 

,, 
• 

7 

TO CATHODE. 
TWO VALUES 
AND 2 M..,AND 
DIFFENCES 
AND SLIME 
TUBE LIFE. 
OF S., TO 

TEMPER-

'Range 
0.1Meqohrn 

. 

OF 

- 

for 

0 

VáM V, D 
U 
C 

CRITICAL 

/ 

' 

(I  

_ NON- V 
CONDUCTING , 

- 0 -6 -6 
DC GRID-NRI 

500 

O 

o 
200 > 

o 
o 

00 < 

-4 -2 o 
SUPPLY VOLTS 

92CM-648373 

I, . 7 I, 195!.- 6483". 3 
TUBE DIVISION 
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3D22-A 

CHARACTERISTIC CLRVES 

AVERAGE GRID- Nil 
CHARACTERISTICS 

BCFORE TUBE CONDUCTION 
T 

C f =6.3 VOLTS 
- GRID N6 2 (SHIELD) CON-
NECTED TO CATHODE 

. GR D- N4 I RESISTOKOHMS)=0 
6.CONDUCT ION STARTS 

I 

400 

' OC ANODE VOLTS6600 

.008 

+004 tf'J 

2 
•ri 

2 

004 Z 

O 

IT 
Fr 

ooe 

- 012 

- 6 - 2 -a -4 
OC GRID- Nil SUPPLY VOLTS 

92C S - 686571 

AVERAGE GRID- Nil 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

E; 
- GRID 
NEC 
GRID 

- GRID 

=6.3 
N• 

TED 
-N•2 
-N. 

VOLTS 

2 TO 
T 
RESISTOR(OHMS)-0 

I RESISTOR 

CATHODE 
CON 

(0111.45),0 

DC ANODE NA - 

3_52 

500 

600 

750 
,--.. 

-10 - 8 -6 -4 - 2 0 . 2 
DC GRID- Nil SUPPLY VOLTS 

ci2CS - 68307 

•50 

•40. 

•30 
1 

•20 . 

• 0 

40 

JULY 1, 1955 CE-6865T1 
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105 

THYRATRON 
MERCURY-VAPOR TETROCE 

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 µle 

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 0 volts 
Grid-No.1 Voltage  +1 -9 + 1 - 9 volts 

Ionisation Time (Approx.). .   10 10 10 10 psec. 
Deionization Time (Approx.).   1000 1000 1000 1000 pace. 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   11" ± 1/4" 
Seated Length  10-1/4" ± 1/4" 
Greatest Radius  2-13/16" 
Bulb   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 
GR1D-No.1 ( CONT.GRID) VOLT.: 

Before Conduction. . . -1000 -1000 -1000 max.volts 
During Conduction. . . -10 -10 -10 max.volts 

GRID-No.2 (SH'ID 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.emP 
INSTANTANEOUS GRID-No.2 CUR. 2.0 2.0 2.0 max.amp 
AVERAGE GRID-No.2 CUR. . 0.5 0.5 0.5 max.amp 
TIME OF AVERAGINL CURRENT 15 5 15 max.sec 
COND.-MERCURY TEMP. RANGEA 40-80 30-95 25-50 °C 

* Must be applied 5 minutes before anode voltage is applied. 
à Recommended condensed-mercury temperature = 40°C. 

MAY 1, 1946 71.017E MYMION TENTA" IVE DATA 
mob° CORPORATION OF MIERICA, ITARRISON. NEW JERSEY 
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105 

THYRATRON 

1.3" DIA 
16 MAX 

CONTROLLING 
MERCURY 
TEMPERATURE 

1" 

HEATER 
TERMINAL 

CATHODE - 
& HEATER 
TERMINAL 

SHIELD - GRID 
TERMINAL 

ANODE 
TERMINAL 

CAP N9. 3917 
CONTROL-
GRID 
TERMINAL 

L3.MAX 
16 

LARGE METAL-
SHELL SUPER-
JUMBO 4- PIN 
BASE 

450 

CAT MODE GRIDS 
& ANODE RETURN 
TERMINAL 92C5-6699 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

CONDENSED 11,, EMPERATURE 40°C 
SHIELD-GRID VOLTAGE ZERO 
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-18 - 16 - 14 - 12-10 - 8 - 6 - 4 - 2 0 + 2 + 4 + 6 + 8 
D-C GRID VOLTAGE AT START OF DISCHARGE IN VOLTS 92C S-e702 

MAY 1, 1946 TUBE DIVISION 
RADIO CORPORATION OF VAR ICA. HARRISON. NEW FREI, 

CE-6699-6702 
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THYRATRON 
METAL mEPC0RY-vAPOR TETKOE 

Electrical: 
DATA 

Continuous Welder-Control 
Service Service 

Heater, for Unipotential Cathode: 
Voltage*  5.0 5.0 5.0 5.5 volts 
Current   13.0 10.0 10.0 11.0 amp 

Direct Interelectrode Capacitance ( Approx.): 
Grid No.1 to Anode 0.07 0.07 3.07 0.07 uf 

Peak Voltage Drop . . 16 16 16 16 volts 

Approx. Control Characteristics: 
Anode Voltage . . . 100 2000 100 2000 volts 
Grid-No.1 voltage . +1.0 -14 +1.0 -14 volts 

Grid-No.2 Voltage . 0 0 0 0 volts 
Ionization Time(Approx.) 10 10 10 10 µsec 
peionitation Time 

(Approx.) 1000 1000 1000 1000 µsec 

Mechanical: 

Uounting Position   Vertical, Radiator Down 

Overali Rigid Length  13-11/16" ± 1/16" 
Greatest Radius   2-5/8" 

Terminels   See Outline Drawing 

Maximum Ratings, Absolute Values: 
Welder-

Continuous Control 
Service _Service  

PEAK FORWARD ANODE VOLT. • 2000 max. 750 max. volts 
PEAK INVERSE ANODE VOLT. • 2000 max. 750 max. volts 

GRID-No.1 (CONT. GRID) VOLT.: 
Before Conduction . . . . -1000 max. -1000 max. volts 
During Conduction . . . . -10 max. -10 max. volts 

GRID-No.2 ( SHL ,D GRID) VOLT.: 
Before Conduction . . . . -300 max. -300 sax, volts 
During Conduction . . . . -5.0 max. -5.0 max. volts 

INSTANTANEOUS ANODE CUR.: 
Below 25 Cycles   13.0 max. 13.0 max. amp 

25 Cecles and Higher. .   40 max. 77 max. amp 

AVERASE ANODE CURRENT** • • 6.4 max. 2.5 max. amp 
SURGE ANODE CURRENT for 

3.1 sec. max. 400 max. 400 max. amp 

INSTANTANEOUS GRID-No.1 CUR. 1.0 max. 1.0 max. amp 
AVERAGE GRID-No.1 Cur.** . 0.25 max. 0.25 max. amp 
INSTANTANEOUS GRID-No.2 CUR. 2.0 max. 2.0 max. amp 
AVERAGE GRID-N0.2 CUR.**. . 0.5 max. 0.5 max. amp 

COND.-MERCURY TEMP. RANGE& 40 - 80 30 - 95 oc 

4 Must be applied at least 5 minutes before anode voltage 
is applied. 

** Averaged over any 15-second interval. 
• Recommended condensed- mercury temperature 40°C. 

MAY 1, 12.46 TUSE OOMR3N TENTATIVE DATA 
RADIO CORPORATION OP APAO ICA. HARRISON, NEW JERSEY 
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THYRATRON 

TUBE DIVISION 
RADIO COWORAtION OF MiERICA, HARRISON, NEW JERSEY 
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THYRATRON 

TYPICAL CONTROL CHARACTERISTIC 
SHADED AREA SHOWS RANGE OF CHARACTERISTIC 

CONDENSED -MERCURY TEMP 40 * C 
SH ELD GRID CONNECTED TO CATHODE 

200C 

1800 

i600 

t-

1400 9 

1200 

1000 8' 
> 

600 8 

600 y 

400 

-24 -20 -16 - 2 -8 -4 0 +4 
0-C CONTROL- GRID VOLTAGE 

AT START OF DISCHARGE IN VOLTS 
92CS- 6698 

+8 

'A' 1 1; 2,- WU DIVISION 
RADIO CORPORATION OF RARERICA, HARRISON. 141W JERSEY 





SEPT. 30, 1948 

502 -A 
THYRATRON 

CE-7074T-7072T 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, KARRISON, HEM JERSEY 





e 

NEGAT 

502-A 
GAS THYRATRON 

VE-CONTROL TETRODE TYPE WITH METAL SHELL 

GENERAL DATA 

Electrical: 

Neater, for Unipotential Cathode: 
Min. Av. Max. 

Voltage  5.7 6.3 7 ac or dc volts 
Current at 6.3 volts   - 0.6 0.66   amp 

Cathode: 
Minimum heating time 

pr:or to tube conduction   10 sec 
Direct Intere'ectrode Capacitances: 
Grid No.1 to anode 0  2 Mgf 
Grid No.1 to cathode 6 shell, grid 

No.2, and heater 2  5 Mgf 
Ionization Tine ( Approx  ) 0  5 µsec 
>ionization rime ( Approx.): 

For conditions: dc anode ma 100, 

grid-No.1-circuit resistor ( ohms) 

= 1000, and dc grid-No.1 supply 

volts • -250   10 µsec 
For conditions: dc anode ma . 100, 

grid-No.1-circuit resistor ( ohms) 
= 1000, and dc grid-No.I supply 

volts = - 15   150 µsec 
Maximum Critical Grid-No.1 Current: 

For conditions: anode volts ( rms) 

• 460, and dc grid-No.I volts ad-

justed to cutoff   

Anode Voltage Drop   

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-5/8" 
Seated Length  1-31/32" ± 3/32" 
Maximum Diameter 
Weight ( Approx.) 
Bulb   
Base 

2 
8 

Pin 1 - No Connec-
tion 

Pin 2 - Heater 
Pin 3 - Anode 
Pin 4 - No Connec-

tion 

parnp 

volts 

1-5/16" 
2 oz 

Metal Shell MT8G 
Small-Wafer Octal 3-Pin (JETEC No.88-21) 

BOTTOM VIEW 

Pin 5 - Grid No.1 
Pin 6 - Grid No.2 
Pin 7 - Heater 
Pin 8 - Cathode, 

Shell 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Aosolute Values: 

PEAK ANODE VOLTAGE: 
Forward  
Inverse  

180 max. 650 mal:. volts 

360 max. 1300 max. volts 
Indicates a change. 

MAY 1, 1955 TUBE DIN/1901,1 
RADIO COEPOIATION Of AMERICA. AMNON, NEW NEWT 

DATA 



502-A 

GAS THYRATRON 

GRID-No.2 ( SHIELD-GRID) 
VOLTAGE: 

Peak, before tube 
conduction   -100 max. - 100 max. voltt 

Average', during tube 
conduction   -5 max. -5 max. volt! 

GRID-No.1 ( CONTROL-GRID) 
VOLTAGE: 

Peak, before tube 
conduction   -250 max. -250 max. volts 

Average', during tube 
conduction   -10 max. - 10 max. volts 

CATHODE CURRENT: 
Peak   1.0 max. 1.0 max. amp 
Average*   0.2 max. 0.1 max. amp 
Fault, for duration of 
0.1 second 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. . -55 to +90 -55 to +90 °C 

• Averaged over 1 cycle. 

• Averaged over any interval of 30 seconds maximum. 

For Dimensional Outline, see GENERAL sEcrre 

MAY 1, 1955 
WE DIVISION 

RADIO CORPORATION Of ANDRICA, NARRISCIN, NEW JERSEY 

DATA 
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502 -A 

GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-N-41 1 VOLTAGE 

E.F = 63 VOLTS * 10.7o 

, GRID N22 CONNECTED TO CATHODE 
GRID- N2 I RESISTOR (OHMS). 

0 TO DI MEGOHM 

' THIS RANGE INCLUDES INITIAL AND - 
LIFE VARIATIONS OF INDIVIDUAL TUBES 
AND COVERS AN AMBIENT TEMPERATURE 

-RANGE OF -55 TO .90°C. 
. 

e/  

CONDUCTING 

I 

NON -CONDUCTING 

- 6 -4 -2 0 + 2 

DC GRID-N9- I VOLTS 

9204-7074TI 

MAY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE- 7074T1 



502—A 
OPERATIONAL RANGES 

OF CRITICAL GRID—Nla I VOLTAGE 
FOR VARIOUS GRID- N2 2 VOLTAGES 

= 6.3 VOLTS 

RANGE GRID-N 

O 

VOLT 

- 5 
-10 
-20 

A 

D 

DC ANODE VOLTS 

TUBE DIVISION 
twa CO/MOON Of MILIICA. HARMON. N. Xt. 

APRIL 26, 1955 92CM-8607 

o 



502 -A 

CHARACTERISTIC CURVES 

MAXIMUM GRID- N2,1 
CHARACTERISTIC 

8[FORt T 

Er= 63 VOLTS 
GRID .4.2 CONNECTED TO 

CATHODE 
DC ANODE VOLTS• 0 630 

1.5 

32 

-230 -200 -MO -100 - SO 0 
DC GR ON I VOLTS 

92CS -0610T 

AVERAGE GRID- MA 
CHARACTERISTICS 

DURING TUBE CONDUCTIO1s 

Ef = 3 VOLTS 
GRID 144 2 CONNECTED 

TO CATHODE 

o 

DC ANODE MA=50 

ANODE 

: 21 

'.100 

-80 -60 - 40 -20 0 

DC GRID-N*1 VOLTS 
92CM-7072T I 

3 

O 

z 

kAY 1, 1955 CE-86 107 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY — '07271 





672 

THYRATRON 
MERCURY-VAPOR TETROOE 

Electrical: 
DATA 

Heater, for unipotential Cathode: 
Voltage*   5.0 volts 
Current  6   amp 

Direct /nterelectrode Capacitances, ( Approx.): 
Grid No.1 to Anode . . . 0.04   • ggr 
Grid No.2 to Anode . . . 3   • we 

Peak Voltage Drop  12   volts 
Control Characteristic . . Negative 
Ionization Time ( Approx.). 10   µseconds 
Deionization Time ( Approx.) 1000   µseconds 

• 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   8-1/8" t 1/4" 
Maximum Diameter   2-5/16 0 
Bulb     T-18 
Cap  No.3995 
Base   Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 
For frequencies up to 150 cycles 

PEAK FORWAPD ANODE VOLTAGE   1500 max. volts 
PEAK INVERSE ANODE VOLTAGE   1500 max. volts 
PEAK GRID-No.1 ( CONTROL-GRID) VOLT.: 

Before Conduction  -1000 max. volts 
PEAK GRID-? o.2 ( SHIELD-GRID)VOLTACE: 

Before Conduction  -300 max. volts 
PEAK ANODE CURRENT   30 max. amp 
AVERAGE ANODE CURRENT** • . . . - . •   2.5 max. amp 
SURGE ANODE CURRENT for 0.1 sec., max.   150 max. amp 
GRID-No.1 CURRENT, Before Conduction(Grid Neg.) 2 max. µamp 
PEAK GR/D-No.1 CURRENT   1.0 max. amp 
AVERAGE GRID-No.1 CURRENT**  0.25 max. amp 
PEAK GRID-No.2 CURRENT   1.0 max. amp 
AVERAGE GRID-No.2 CURRENT**  0.25 max. amp 
COND.-MERCM TEMPERATURE RANGE& . . 40-80 oc 

* Heater voltage must be applied at least 5 minutes before 
anode voltage is applied. 

** Averaged over any 15-second interval. 

A Recommended Condensed-Mercury Temperature 45-50°C. 

MAY 1, 1946 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. NARRISON. PIRW JERSEY 
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THYRATRON 
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TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NARRISON. NEW JERSEY 



629 

THYRATRON 
GAS-TRIODE 

DATA 
Electrical: 

Neater, for Unipotential Cathode: 

Vultage*   2.5   volts 
Current  2.6   amp 

Direct Interelectrode Capacitances (Approx.): 

Grid to Anode  3.3   tle 
Grid to Cathode: . . . 3.3   µpf 

Anode to Cathode . . . 1.8   Ille 
Peag Voltage Drop. . . . 15   volts 
Control Characteristic . Negative 
Ionization Time ( Approx.) 10   µseconds 

Deionizat1on Time ( Approx.) 1000   *seconds 

Mechanical: 

Mounting Fosition  Any 

Maximum Overall Length   4-1/4 " 
Maximum Seated Length  3-5/8" 
Maximum Diamete-  1-9/16" 

Bulb   ST-12 
Base   Small 5-Pin 

Maximum Ratings, Absolute Values: 

PEAK FOPMARD ANODE VOLTAGE 
PEAK INVERSE ANODE VOLTAGE 
PEAK GRID VOLTAGE  
PEAK ANODE CURRENT   
AVERAGE ANODE CURRENT**   
SURGE ANODE CURRENT for 0.1 sec. max  
GRID CURRENT, Before Conduction 
PEAK GRID CURRENT  
AVERAGE GRID CURRENT**   
DC HEATEF-CATHODE POTENTIAL RANGE 
AMBIENT TEMPERATURE RANGE '  

350 rax. volts 
350 ME.X. volts 
-90 max. volts 
0.2 max. amp 

0.04 max. amp 
2.0 max. amp 
2.5 max. µamp 
20 max. ma. 

0.4 max. ma. 
-45 :o +5 volts 
-40 to +70 oc 

* Heater voltage must be applied at least 30 seconds before 
start of tube conduction. 

** Averaged over any 10-second interval. 

MAY 1, 1946 Tum DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. HARRISON. SEW JERSEY 
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THYRATRON 

TUBE DIVISION 
tA010 CORPORATION Of NAE R ICA, HARRISON, NEW JERSEY 



6 72 -A 
THYRATRON 

MERCURY—VAPOR TETROOE 

Supersedes Ty*. 672 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5   ac or dc volts 
Current  5   amp 

Cathode: 
Min. Heating Time, prior to tube conouction. . . 5 minutes 

Direct Interelectrode Capacitances: 
Grid No.1 to Anode   0.04 µµf 
Grid No.2 to Anode   3 pf 

Ionization Time ( Approx  )   10 gsec 
Deionization Time ( Approx  )   1000 µsec 
Maximum Critical Grid Current  2 mamP 
Anode Voltage Drop ( Approx.)   12 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-7/e 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 Super-Jumbo 4-Pin, Bayonet 

Bating Designation for BOTTOM VIEW   4CE 

Pin 1- Grid No.1 
Pire 2- Heater, 

Cathode 

Pin 3- Heater 
Pin 4- Grid No.2 
Cap - Anode 

GRID-CONTROLLED RECTIFIER SERVICE  

To. frequencies uP 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, far duration of 0.1 sec. max. 150 max. amp 

e See next page. 

(continued on next sage) 

JUNE 1, 1948 TUBE DEPARTMENT TENTÂT VE DATA 
0.o COIIPOINNON OF »AMC& MAIII,OW NEW JERSEY 



6 72 -A 
THYRATRON 

GR D-No. 2 CURRENT: 
Peak   1 max. zenp 
Average.   0.25 max. amp 

GR D-No. 1 CURRENT: 
Peak   1 max. amp 
Average"   O. 25 max. amp 

COND.-MERCURY TEMPERATURE RANGE•   40 t 0 80 OC 

▪ Oweraped over any interval or 15 sec. max. 

• Recommended condensed-mercury temperature i s beteeen 450 and 50 °C. 

SKIRTED 
MEDIUM CAP 
NS 39002 — 

ANODE 
TERMINAL 

2 lf!, 

MAX. 

T 113 BULB 7 

LARGE- SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 

4: 

t/4" 

BOTTOM VIEW OF BASE  

± ' 

92CS - 6735R1 

SEPT. 30, 1948 TUBE DEPARTMENT 
11.4010 COIIPORATION Of AMERICk .n.59^4 N(VI IFÉSEV 

CE-6735R1 



672 -A 

THYRATRON 

OPERAT IONAL RANGES 

OF CRITICAL GRID-N91 VOLTAGE . 

TYPE 672-A 
_4=5.0 VOLTS 
GRID- NIT 2 ( SHIELD) VOLTS =0 

CONDUCTING 
RI T ICAL 

NON-
-CONDUCTING 

I 1 

2500 

4 
200011 

1500 

O 

1000 

4 

500 

-40 -20 0 • 20 
DC GRID-NR I VOLTS 

92CM- 67341'1 

TYPE 672-A 
Ef = 5.0 VOLTS 
GRID-NR2 (SHIELD) VOLTS = 10 

CRITICAL 

NON-
- CONDUCTING 

CONDUCTING 

2500 

e 

2000 to 
o 

-1 

1500 9 

O 

000 4  

4 

500 

-40 -20 0 +20 
DC GRID-N2 I VOLTS 

92CM-69291 

SEPT. 30, 1948 TUBE DEPARTMENT CE-673471-6929T 
ESOPO COIPOIATION OF AMEt/CA, .*OISON. NEW 111131V 
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676 

THYRATRON 
MERCURY-VAPOR TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  5 
Current   10 

Direct Interelectrode Capacitance: 
Grid to Anode ( Approx.) 5 

Peak Voltage Drop . . . . 12   volts 
Control Characteristic. . Negative 
Ionization Time ( Approx.) 10   , seconds 
Deionization Time (Approx.) 1000   peeconds 

volts 
amp 

gut 

Mechanical: 

Mounting Position   Vertical, Base Down 
Overall Length  11-1/4" t 1/2" 
Maximum Diameter  3-13/16" 
Bulb  ST-30 
Cap  No.3985 
Base  Large 3nell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

For frequencies 

PEAK FORWAUD ANODE VOLTAGE 
PEAK INVERSE ANODE VOLTAGE 
PEAK GRID VOLTAGE: 

Before Conduction . . .   
PEAK ANODE CURRENT  
AVERAGE ANODE CURRENT • • • 
SURGE ANODE CURRENT for 

0.1 sec. max. 
GRID CURRENT:: Before con-

duction (Grid Negative) 
PEAK GRID CURRENT   
AVERAGE GRID CURRENT._ . .   
TIME OF AVERAGING CURRENTS  
COND.-MERCURY TEMP. RANGEA 

up to 153 cycles 
Welder-

Continucie Control 
Service Service  

2500 max. 750 max. volts 
2500 max. 750 max. volts 

-500 max. -530 max. volts 

40 max. 77 max. amp 
6.4 max. 2.5 max. amp 

200 max. 200 max. amp 

5 max. 5 max. µamp 
J. max. 1 max. amp 

0.25 max. 0.25 max. amp 
15 max. 5 max. sec 

40 - 80 ¿0-90 0C 

* Heater voltage must be applied for at least 5 minutes be-
lore anode voltage is applied. 

• Recommended condensed-mercury temperature range, 45 - 55°C. 

MrY 1, 19,1 IMO:VISION TE1TATIVE DATA 
RADIO CORPORAI ION Of AMERICA. 14.0113014, /dEW /MET 
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THYRATRON 

.'AY 1, i (T-6753-G732 

TYPE 676 
Err 5.0 VOLTS 
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TUBE DIVISION 
RADIO COWOMION OF MOM& NAREISON. NEW lSISE? 



677 

THYRATRON 
MERCURY-VAPOR TRIOCE 

• 

• DATA 
Electrical: 

Beater, for Unipotential Cathode: 
Voltage*  5   volts 
Current   10   amp 

Direct Interelectrode Capacitance: 
Grid to Anode ( Approx.) . 5   44f 

Peak Voltage Drop   12   volts 
Control Characteristics Negative 
Ionization Time (Approx.) . 10   aseconde 
Deionization Time (Approx.) 1J00   µseconds 

Mechanical: 

Mounting Position   Vertical, Base Down 
Overall Length  11-1/4" "i" 1/2" 
Maximum Diameter  3-13/16" 
Bulb  ST-30 
Cap  N0.3985 
Base Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

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 
AVERAGE ANODE CURRENT**   4 max. amp 
SURGE ANODE CURRENT for 0.1 sec., max.   16 max. amp 
GRID CURRENT: Before Conduction (Grid Neg.) 5 max. vamp 
PEAK GRID CURRENT   1 max. amp 
AVERAGE GRID CURRENT**   0.25 max. amp 
COND.-MERCURY TUIPERATURE RANGE• . 30 - 50 oc 

* Heater vol-..age 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°C. 

'AY 1, 1946 MK DIVISION TENTATIVE DATA 
RADIO CORPORATION OP ANIMA. MUNSON. NEW TERM 
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THYRATRON 

ANODE -
TERMINAL 

LARGE SHELL 
SUPER- JUMBO 
4 - PIN BASE 

NO CONNECT ION 

HE ATE! 

- CAP N 
3985 

GRID 

CATHODE 
HEATER 92CS - 6731 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

TYPE 677 
E r = 5.0 VOLTS 

CONDUCTING 

NON- CONDUCTING 

10000 

8000 

Eli 
a. 

6000 cr, 

o 

4000 2 

2000 

-60 -30 0 415 

DC GRID VOLTS 92CS-6730 

vlAY 1, 1946 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NARRISON. NEW OWE 

CE-6751-6730 
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8841885 
THYRATRONS 

TRIODE TYPES 
For new equipment desiffn, RCA-884 is recommended. 

GENERAL DATA 

Electrical: TyPe 884 I Type 885  

Heater  Coated Uniootential Cathode 
Voltage 6  31-101 2.5:bio% a-cord-c volts 
Current   0.6 1.5   amp. 

Direct Interelectrode 
Capacitances: 

Grid to Anode . . . 6 6   PO 
Grid to Cathode . . 2 2   PO 
Anode to Cathode. . 0.6 0.6   PO 

Tube Voltage Drop . . 16 M . .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  fSmall Shell 

lOctal 6-Pin 
Basing Designation G-602 

Pin 1- No Connection 
Pin 2- Heater 
Pin 3-Ancde 
Pin 5- Grid 
Pin 7- Heater 
Pin 8- Cathode BOTTOM VIEWS 

Any 
4-3/16   inches 
3-9/16   inches 
1-9/16   inches 
ST-12 

fSmall 
15-Pin 

EA2 

Pin 1- Heater 
Pin 2- Anode 
Pin 3- Grid 
Pin 4 - Cathode 
Pin 5- Heater 

RELAXATION OSCILLATOR -- Sweep -Circuit Service°  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  300 max. volts 
PEAK CATHODE CURRENT*  300 max. ma. 
PEAK GRID CURRENT •   1 max. ma. 
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 
D-C HEATER-CATHODE POTENTIAL  -100 to + 25 volts 
AMBIENT TEMPERATURE RANGE   -75 to + 90 °C 

A For best life results, it is desirable to delay tube conduction for 
about 10 se,onds after applying heater voltage in order to allow the 
cathode to reach normal operating temperature. 

• in sweep ci-cuits designed so that the peak cathode current of 900 
milliampere, will not be exceeded during condenser discharge, the re-
sultant average cathode current is so small in comparisoe with the 
average-current capability of the cathode that a maximum rating for 
average catsode current is omitted because it has no practical signi-
ficance. 

• The resistalce of the grid resistor should De not less than 1000 ohms 
per maximum instantaneous volt applied to the grid. Resistance values 
in excess of 500000 ohms may cause circuit instadility. 

-e-Indicates a change. 

DEC. 1', 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW MEET 

DATA 
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884,885 

THYRATRONS 

(continued from preceding page) 

RELAY & GRID—CONTROLLED RECTIFIER SERVICE ° 
At Frequenc:es Below 75 Cycles Per Second  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  350 mar. volts 

PEAK CATHODE CURRENT  300 max. ma. 
AVERAGE CATHODE CURRENT 0 . . . .   75 max. ma. 
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 
D—C HEATER—CATHODE POTENTIAL  —100 to +25 volts 
AMBIENT TEMPERATURE RANGE   —75 to + 90 oc 

° the heater voltage should be applied for 10 seconds before tube con— 
duction occurs. 

# For an averaging period of 30 seconds. 

Indicates a change. 

DEC. 15. 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA . HARRISON . NEW JERSEY 

DATA 1 
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884 

LINEAR SWEEP — CIRCUIT 
OSCILLATOR AND AMPLIFIER 

S2 
R4 

R 

R7 

RCA-
6J 7 CIO 

• 

SYNCHRO-
NIZING 
VOLTAGE 
INPJT 

RCA 

RI 

0 

o 

-884 

R3 

h i 

 R2 

' R6 

C 
II 

- 3 

I 

•4 
I 

-F5 

Tj... -1-C8 

-F7 

C 

8 f 

IR.) 

R 

Riy 

HCRIZONTAL 
DEFLECTING 
PLATES 

TO 

+5.0 V. 

\ ) ) 
Rii R12 R13 RI4 

) 

CII =  ._TC12 

C1. 
C2 
C3 
Cc{ 
C5= 
C6=0.005 
C7= 
C-8= 
Cg= 

Cic 
CH 
Ci2=6pf, 
R, 
R2= 

R.2=2000 -.3000 

EXTERNAL 
HORIZONTAL 
DEFLECTING 
VOLTAGE 

0.25 pf OR GREATER R,4 
=0.25,LIF 1100V. R5= 
=0.1;Jr, 500V. R6: 
= 0.04y-ef, 500 V. R7 
0.015 Lir, 500V. R6 

,LIS, 500V. Rg 
0.002 j.).F, 500V. Rio= 
0.0008 1.)F, 500V. Rii 
0.5 j..a., 250 V. R12= 
=0.51A 500V R13= 
= 25j_ir,75V. Risl= 

200V. R15 
= 5000 01,M(MAX.)POTENTIOM ETER S1 = 
NOT GKATER THAN 50000 OHMS S2= 

OHMS,O. 5 WAT T 

APPROXIMATE FREQUENCY RANGE 

6- 

= 31.0-500 
0-3-0.5 
I MEGOHM 

= I MEGOHM,0.5WATT 
= 0.5 MEGOHM 
= 850 OHMS, 
0 I MEGOHM,0.5 

=1500 OHMS, 
25000 
60000 
60000 

= 2.0MEGOHMS, 

7—CONTACT 
SP D.T. 

(CYCLES/SEC.) 

0 0 
+450 

OHMs,0.5 
MEGOHM, 
POTENTIOMETER 

POTENTIOMETER 
0.5 

0.5 
OHMS. 
OHMS, 
OHMS, 

S.P. 
SWITCH 

92CM - 

) 

V. 

WATT 
0 5WA I-T 

WATT 
WATT 

WATT 
1.0WAT T 
1.0 WATT 
1.0 WATT 
1.0WATT 

SW•TCH 

4875RI 

SWITCH ( 5,) D4 C2 C, C, C5 
C6 c 1 c, 

,6 A, MAX. 20 40 110 282 670 1500 360 

MI4. 60 130 340 860 2200 4900 1140 , 

The 1 icense extended to the purchaser of tut, appears in Itm Licen-, 
NOS Ice accompany i n., them. I nf ormat ion con-ained herein is furnished 
w't,out assuming any cool igat ions. -....— Ind icateb a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA 



A
V
E
R
A
G
E
 
C
O
N
T
R
O
L
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
 

• • • • 
Manna MMMMMM Man»«an» 
MMMMMMMM Ma» UMW Illaa 

301:1VHDSIO ONI.L8VIS 80 SI -10A 31V -1d 

8 o 

anal» MMMMMMMMMMMMMMM UM» MMMMMMMMMM Ma« MMMMMMMMMMMM Men: 

mmuummummim MMMMM immumm MMMMMMMM mom MMM M A 

MM 

MMMMMMMMMMMMMMMMM Una Ma 

aaaaaaaaallaaalaaaaaallni 

11: 

MMMMMMMM aaaaanalla UM» 

MM :1111 

o 

o 

9
2
C
M
-
4
8
8
3
 R
 

J
A
N
.
 
4
,
 
1
9
4
5
 



1051A 

Ignitron 
WATER-COOLED, METAL-JACKETED, MERCURY- POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For Intermittent- Power- Rectifier and 
Resistance- Welding-Control Applications 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation:à 

Peak ignitor voltage required to fire   200 volts 
Peak ignitor current required to fire   30 amp 
Starting time at required ignitor voltage 

or current  100 µsec 
Peak Tube Voltage Drop at peak anode amperes = 
3400  26 volts 
176   13 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Lenga: 

Including flexible lead   23-13/16" 
Excluding flexible lead   13" 

Maximum Radius ( Including water connections)  2-7/8" 
Weight ( Approx  )   4.5 lbs 
Terminal Diagram: 

P- Anode 
Terminal • 
(Flexible 
lead) 

K - Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) K,S 

I - Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end 

S - Shell 

Thermal: 

Cooling: 
Type  Water 
Minimum inlet-water temperature   0 °C 
Maximum cooling-system temperature 

(Measured at thermostat mount): 
For Intermittent-Power-Rectifier Service  45 °C 
For Resistance-Welding-Control Service 

at rms anode supply volts . 
600   45 °C 
500   50 °C 
250   55 °C 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 9-62 

DATA I 



1051A 

Typical cooling requirements for Resistance-
Welding-Control Service at rms anode 
supply volts = 500: 

Inlet Required 
Water Water Pressure 

Temperature Flow Drop 
(°C) (gpm) (psi) 

With 100% load: 
15 1/4 0.4 
30 1/2 0.75 
40 1-1/2 3 • 

With 50% load: 
15 1/16 0.1 
30 1/8 0.2 
40 1/4 0.4 

4ater-temperature rise with 100% load 
at flow of 1 gpm  2 °C • 

Temperature Rise ( Approx.), inlet water 
to thermostat, with 100% load at 
flow of 1 gpm   4 °C 

INTERMITTENT POWER-RECTIFIER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero phase-control angle and 
frequencies from 50 to 6o cps 

PEAK ANODE VOLTAGE: 
Forward  500 max. 1200 max. 1500 max. volts 
Inverse  500 max. 1200 max. 1500 max. volts 

ANODE CURRENT:b 
Peak   700 max. 600 max. 480 max. amp 
Corresponding 

average. . . 5 max. 4 max. amp 
Average  40 max. 22.5 max. 18 max. amp 

Corresponding 
peak   135 max. 108 max. amp 

AVERAGING TIME . . 6 max. 10 max. 10 max. sec 
RATIO OF AVERAGE 

ANODE CURRENT TO 
PEAK ANODE CURRENT 
formaximumaverag-
ing time ( seconds) 
= 0.2 .... . . . - 0.166 max. 0.166 max. 

RATIO OF PEAK FAULT 
ANODE CURRENT TO 
PEAKANODECURRENT. 12.5 max. 12.5 max. 12.5 max. 

FALLT-ANODE-CURRENT 
DURATION   0.15 max. 0.15 max. 0.15 max. sec 

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



1051A 

RESISTANCE-WELDING-CONTROL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For two tunes in inverse parallel ctr-
cutt, zerc phase- control angle, Ire-
quenrtes _from 25 to 6o cPs, and ms 
suppiy voltages from 250 te 600 volts 

DEMAND  600 max. kva 
corresponding average anode 
current ( Per tube)   30.2 max. amp 

AVERAGE ANODE CURRENT ( Per Tube)c   56 mae. amp 
Corresponding demand  200 max. leva 

AVERAGING TIME at rms supply volts = 
600* 11  25 max. sec 
250c  27 max. sec 

RMS ANODE CURRENT ( Per Tube) c  See Rating Chart 
PEAK FAULT ANODE CURRENT ( Per Tube/   Limited to 280% 

of maximum RMS Anode Current 

IGNITOR 

Maximum Ratings, Absolute-Maximum Values: 

PEAK IGNITOR VOLTAGE: 
Pcnitive Equal to anode volts 
Negative  5 max. volts 

IGN TOR CURRENT: 
Pe tk   
Average   
Re   

AVERAGING TIME  

a Ignition will occur if either the minimum pea 
applied or the minimum peak ignitor current f 
sta ,ting time. 

b With the use of ,og-log graph paper, straight- 1 
teen tabulated points may be used to determine 
rat,ngs for ,eak Anode Current and Average Anode 

C With the use of log- log graph paper, straiqht-1 
tween tabulated ,oints may be used to determine 
ratings for ANS Anode Current and Average Anode 
Time and RAS Supply Voltage. 

100 max. amp 
1 max. amp 

10 max. amp 
5 max. sec 

k ignitor voltage is 
lows for te minimum 

inn interpolation be-
intermediate maximum 
Current. 

inc interpolation be-
intermediate maximum 
Current or Averaging 

Cieb.) RADIO CORPORATION OF AMERICA 
11G111 Electron Tube Division Harrison, N.). 

DATA 2 
9-62 



1051A 
ANODE-CURRENT RATING CHART 

Resistance-Welding-Control Service 
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MAXIMUM OPERATING VALUES 
WITH RMS SUPPLY VOLTS= 
250 

> 500 

2 3 4 6 8 ,.. 2 3 4 s e 

DUTY FACTOR 
92CS — 11700 

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



1052A 

Ignitron 
WATER-COOLED, METAL-JACKETED, MERCURY-POOL-CATMODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For Intermittent-Power-Rectifier and 
Resistance-Welding-Control Applications 

GENERAL DATA 

Electrical: 

Cathode Excitat:on Cyclic 
Cathode-Spot Starting  Ey Ignitor 
Minimum Requirements for Cathode Excitation:' 

Peak ignitor voltage required to fire .. 200 volts 
Peak ignitor ..; urrent required to fire .   30 anp 
Starting time at required ignitor voltage 

Cr current  100 µsec 
PeakTubeV&tao.?Dropatpeakanode amperes   
6800  28 volts 
440   14 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length ( Including flexible lead). . 26-9/16" 
Maximum Radius ( Including water connections)  3-5/8" 
Weignt ( Approx  )   10 lbs 
Terminal Diagram: 

P- Anode 
Terminal 
(Flexible 
lead) 

K- Cathode 
Terminal 
(Bar oppo-
site anode 
terminal/ 

K.S 

I - Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

S- Shell 

Thenmal: 

Cooling: 
Type  Water 
Minimum inlet-water temperature   0 Oc 
Maximum cooling-system temperature 

(Measured at thermostat mount): 
For Interm ,ttent-Power-Rectifier Service  45 °C 
For Resistance-Welding-Control Service at 

nms anode supply volts = 
600   45 °C 
500   50 °C 
250   55 °C 

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

DATA I 
9-62 



1052A 

Typical cooling requirements for Resistance-
Welding-Control Service at rims anode 
supply volts = 500: 

Inlet Required 
Water Water Pressure 

Temperature Flow Drop 
(°C) (gpm) (psi) 

With 100% load: 
15 3/8 0.6 
30 1/2 0.9 
40 1-1/4 4 

With 50% load: 
15 1/8 0.2 
30 1/4 0.4 
40 1/2 0.9 

Water-temperature rise with 100% load 
at flow of 1 gpm  

Temperature Rise ( Approx.), inlet water 
to thermostat, with 100% load at 
flow of 1 gpm   4 OC 

INTERMITTENT POWER-RECTIFIER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero phase-control angle and 
frequencies from 25 to to cps 

PEAK ANODE VOLTAGE: 
Forward   500 max. volts 
Inverse   500 max. volts 

ANODE CURRENT: 
Peak  1600 max. amp 
Average   100 max. amp 

AVERAGING TIME  6 max. sec 
PEAK FAULT ANODE CURRENT  6000 max. amp 
FAULT-ANODE-CURRENT DURATION 0  15 max. sec 

RESISTANCE-WELDING-CONTROL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For two tubes in inverse parallel cir-
cuit, zero phase-control angle, fre-
quencies from 25 to to cps, and rois 
supply voltages from 250 to boo volts 

DEMAND  1200 max. kva 
Corresponding average anode current 
(Per tube). . . . . . . .   75.6 max. amp 

AVERAGE ANODE CURRENT ( Per Tube)b   140 max. amp 
Corresponding demand  400 max. kva 

AVERAGING TIME at rims supply volts = 
600e 8  75 max. sec 
250e  21 max. sec 

• 

• 

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



1052A 

RMS ANODE CURRENT ( Per Tube) b  See Rating Chart 
PEAK FAULT ANODE CURRENT ( Per Tube)   Limited to 280% 

of ma<imum RMS Anode Current 

IGNITOR 

Maximum Ratings, Absolute-Maximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive Ewa., to anode volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 
Average   1 max. amp 
RMS   10 max. amp 

AVERAGING TIME  5 max. sec 

a Ignition will occur . f either the minimum peak ignitor voltage is 
applied or the m,nimum peak ignitor current flows for -he minimum 
starting time. 

b with the u:e of log- log graph paper, straight-line interpolation be-
tween tabulated points may be used to determine intermediate maximum 
ratings for RHO Anode Current and Average Anode Current Cr Averaging 
Time and RM5 Supp'.y Voltage. 

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

DATA 2 

9-62 



1052A 
ANODE-CURRENT RATING CHART 
Resistance-Welding-Control Service 
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MAXIMUM OPERATING VALUES 
WITH RMS SUPPLY VOLTS 
250 
500 

= 
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DUTY FACTOR 

3 4 6 

92CS—I1699 

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



2050 
THYRATRON 

GAS TETRODE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: Av. Max. 

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 . . . : 0 sec 
Direct Interelectrode Capacitances ( Approx.) :1 

Grid No.1 to Anode 0  26 mmf 

Input  4.2 µµf 
Output   3.6 ggf 

Ionization Time ( Approx.): 
For conditions: dc anode volts= 100; grid- No. I 

souare-pulse volts = 50; and peak Inode amp. 

during conduction = 1.0 0.5 , sec 
Deionization Time ( Approx.): 

For conditions: dc anode volts= 125; grid-NO. 1 

volts = - 250; grid- No. 1 resistor ( ohms) = 

1000; dc anode amp. = 0. I 50 , sec 
For condit ions: dc anode volts= 125; grid-No. I 

vo I ts = - 10; grid- No. I resi stor ( ohms' = 1000; 

dc anode amp. = O. I /00 µsec 
Maximum Critical Grid Current, with ac anode-

supply volts ( nnsl = 460, and average anode 

amp. = O. 1 0.5 µamp 
Tube Voltage Drop ( Approx.)   8 volts 
Grid-N0.1 Control Ratio ( Approx.) with grid- No. 1 

resistor Imegohms) = 0; grid-No.; volts = 0 250 
Grid-No.2 Control Ratio ( Approx.) with grid-No. 1 

resistor ( megohms) = 0; grid-No.2 resistor 

Imegohms) = 0; grid-No. I volts . 0 . . . . 800 

e Without external shield. 

Mechanical: 

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 8-Pin 

Basing Designation for BOTTOM VIEW   685 

Pin 1- Nc Connection 
Pin 2- Heater 
Pin 3-Acode 
Pin 4- No Connection 

4.-Indicates a Change. 

Pin 5- Grid No.1 
Pin 6- Grid No.2 
Pin 7- Heater 
Pin 8- Cathode 

JUNE 15, 1948 TUBE DEPARTMENT 
RADIO CORK/RATION Or AMERICA. cAlIna. . New JERSEY 

DATA 



2050 
THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
orward  180 max. 650 max. volts 
Inverse  360 max. 1300 max. volts 

GR'D-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode 

conduction  -100 max. -100 max. volts 
Average, during anode 

conduction °   -10 max. -10 max. volts 
GR'D-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 max. 1.0 max. amp 
Average°   0.2 max. 0.1 max. amp 
Surge, for duration 

of 0.1 sec. max. 10 max. 10 max. amp 
GRID-N0.2 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: 

Re Anode Voltage  117 . . 400 
Grio-No.2 Voltage  0 . . 0 
RIMS Grid-No.1 Bias Voltage .   5° . . - 
DC Grid-No.1 Bias Voltage. .   - . . -6 
Peak Grid-No.1 Signal Voltage  5 . . 6 
Grid-No. 1-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: 
Fo.- average anode current below 0.1 amp. 10 max. megohms 
For average anode current above 0.1 amp. 2 max. megohms 

▪ Averaged over any interval of SO sec. max. 

▪ Approximately IRO° out of phase with the anode voltage. 

di Sufficient resistance, including the tube load. must be used under any 
conditions of operation to prevent exceeding the current ratings. 

3. Indicates a change. 

JUNE 15, 1948 
TUBE DEPARTMENT 

110,010 COle0fATION OF .( 110‘. HARRISON. NEW 1E1Ort 

DATA 



2050 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2050 GR1D-N2 2 VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
or 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 Megohms\.. /0.1 Megohm _ 

\ 
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2000 
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DC GR1D-N21 SUPPLY VOLTS 

92CM-6540T1 

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

CE-6540T1 







2050 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 2050 oo 
E f . 6.3 VOLTS Isp 
SHIELD- GRID vOLIS = 0 

/ 

i 

D- C ANODE MA.= 2S 

O 
-3 

- -4 - 2 

D-C CONTROL - GRID VOLTS 

92C41- 6275T 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION , 

T yPE 2050 
6.3 VOLTS -E f = 

SHIELD- GRID VOLTS = 0 
..CONDuCT ION STARTS _ 

4 

,,,   

- -L 

, 
_13_-C ANODE vOLT S 

 . 

. 

.25' 

_ 

_ 

200 

400 

600 

- - 2 -8 

D- C CONTROL -GRID VOLTS 
92CM-65411 

o 

.016 
`rk' 

.008 O 

O 

0.016 à 
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2050-A 

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 0  6 amp 

Cathode: 
Minimum heating time prior to 
tube conduction   10 sec 

Direct lnterelectrode Capacitances ( Approx ):' 
Grid No.1 to anode  0.15 µµf 
Grid No.1 to cathode and grid No  2 2  2 Mµf 

Ionization Time ( Approx.): 
For dc anode volts = 100, grid-No.1 
volts ( square-wave pulse) = 50, peak 
anode amperes during conduction = 1 . 0.5 psec 

Deionization T;me ( Approx.): 
W;th dc anode volts . 125, grid-No.1 

volts . -250, grid-No.1 resistor ( ohms) 
= 1000, dc anode amperes - 0  1   50 µsec 

With dc anode volts = 125, grid-No.1 
volts = -10, grid-No.1 resistor ( ohms) 
= 1000, dc anode amperes - 0  1   100 µsec 

Maximum Critical Grid-No.1 Current for 
dc anode supply volts ( rms) = 460, 
average anode amperes = 0.1 0  5 µa 

Anode Voltage Drop ( Approx  )   8 volts 
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 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Maximum Diameter  1-9/32" 
Dimensional Outline   See General Section 
Bulb T9 
Base  Intermediate-Shell Octal 6-Pin, Arrangement 3, 

with External Barriers (JEDEC Group I, 86-229) 

Jul) RADIO CORPORATION OF AMERICA 
Eiectron Tube Division Harrison, N. J. 
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2050-A 

Basing Designation for BOTTOM VIEW  6BS 

Pin 2- Heater 
Pin 3 - Anode 
Pin 5- Grid No.1 

Pin 6- Grid No.2 
Pin 7 - Heater 
Pin 8- Cathode 

RELAY AND GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For anode supply frequency of óo 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-14o.2 CURRENT: 

Averageb +0  01 max. +0.01 max. amp 
GRID-ho.1 CURRENT: 

Averageb . . . . . . . . . +0.01 max. +0.01 max. amp e 
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 oc 

Typical Operation for Relay Service: • 
RMS Anode Voltage  117 400 volts 
Grid No  2   Connected to cathode at socket 
RMS.Grid-No.1 Bias Voltagec  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: 

'arid —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. 

Averaged over any interval of 30 seconds maximum. 

C Approximately 180 0 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. 

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 cause tube failure. Low heater 

voltage causes low cathode temperature with resultant cathode 
sputtering and consequent destruétioh of the cathode; high 

heater voltage causes high cathode temperature with re,ultant 

heating of the grid and consequent grid emission which pro-

duces unprecictable shifts in the critical grid-No.I voltage 

for conduction. 

The catnode should be al lowed to reach normal operating 

temperature before anode current is drawn. The delay period 

should not be less than to seconds after application of heater 

voltage. Ur less this recommendation is followed, the cathode 

will be damaged. 

The shield grid (grid No.21 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 varyingthe potential of grid No.2. As grid No.2 

is made negative, the grid-No.I characteristic is thifted 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 

begiven to the higher preconductioncurrent, higher capacitance 

to anode, and less stability of operation. 

A grid-No.1 resistor having a volee as high as 10 megohms 

togivecircuit 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 okeratton to prevent 

exceeding the current ratings of the tube. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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2050-A 
AVERAGE GRID-No.1 CHARACTERISTICS 

Before Tube Conduction icf•6.3 VOLTS 
GRID Na2 CONNECTED 
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2050-A 
OPERATIONAL RANGE 

OF CRITICAL GRID-No.1 VOLTAGE 

• 

• 

• 

• 

E f . 6.3 i 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 NITIAL DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES DURING TUBE LIFE. 
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2050-A 

AVERAGE CONTROL CHARACTERISTICS 
E.F= 6.3 VOLTS 
GRID-N22 RESISTOR (OHMS) - 
GRID- N21 RESISTOR (OHMS) - 
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5550 

Ignitron 

• SEALED, CLAMP-COOLED, MERCURY-POOL-CATHODE TYPE 

For Resistance-Welding Control 

GENERAL DATA 

Electrical: 

Cathode Excitation  e Cathode-Spot Starting   Cyclic By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire   200 volts 
Peak ignitor current required to fire   30 amp 
Starting time at required voltage orcLrrent 100 µsec 

Tube Voltage Drop: 
At peak anode current of 1697 amperes   30 volts 
At peak anode current of 70.4 amperes   12 volts 

111,Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length ( Including 

flexible lead)   
Maximum Diameter 2-1/2" 
Weight ( Approx  ) '. 5 lbs 
Terminal Diagram (See Dimensional Outline): 

P- Anode I- Ignitor 
Terminal Terminal 
(Flexible (Adjacent 
lead) to exhaust 

K - Cathode tube) 
Terminal 
(Lower por-
tion of 
shell) 

Cooling: e Type  Clamp height ( Approx  ) Air or water-cooled clamp 
1-7/8" 

Clamp location  See Dimensional Outline 

RESISTANCE-WELDING-CONTROL SERVICE° 

Two Tubes in Inverse-Parattel Circuit 

le Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 6o cps 

Ratings I-A and I-13 Apply toOperation with 

a Clamp-Temperature Range of 10° to 75° C 

RATING I-A 

Column Column 
20 0b 

111,SUPPLY VOLTAGE ( RMS)  250 max. 250 max. volts 
DEMAND POWER ( During conduction)   50 max. 150 max. kva 

...—InclIcate, a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Divisior Denison, N. J. 
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SUPPLY VOLTAGE ( RMS)  
DEMAND POWER ( During conduction)   
DUTYcol   

5550 

Column Column 
2b 

DUTY* ,*   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 
lb 2 b 

SUPPLY VOLTAGE ( RMS)  600 max. 600 max. volts. 
DEMAND POWER ( During conduction)   50 max. 150 max. kva 
DUTYc.*   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—AandII—BApplytoOperationwith 

a Clamp—Temperature Range of 100 to 500 C 

RATING II- A 

Column Column 
lb 2b 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During conduction)   100 max. 300 max. kva. 

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. am» 

Fault, for duration of 0.15 
second maximum  3360 max. 3360 max. amp 

RATING II-B 

Column 
10 

600 max. 
100 max. 
30 max. 

Column 
2 b 

600 max. 
300 max. 
5.4 max. 

volts. 
kva 

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



5550 

ANODE CURRENT ( Per tube): 
Peak  236 max. 708 max. amp e Demand ( RMS, during 
conduction)*  167 max. 500 max. amp 

Average ( Averaged over any 
interval of 9.2 seconds 
maximum)* 22  4 max. 12.1 max. amp 

Fault, for duration of 0.15 
second maximum  1400 max. 1400 max. amp 

RESISTANCE-WELDING CAPACITOR-DISCHARGE SERVICE 

Maximum Ratings, Aesolute—Naxtmum Values: 

RATING I 

CLAMP TEMPERATURE   70 max. 40 max. °C 
NUMBER OF DISCHARGES 

480 PER SECOND  60 max. 60 max. 
PEAK ANODE VOLTAGE: 
Forward   3000 max. 3000 max. volts 
Inverse   3000 max. 3000 max. volts 

ANODE CURREN- : 
Peak  500 max. 500 max. amp 
Average f  3 max. 15 max. amp 
Averaging time-interval f 3.3 max. 0.66 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHMGE   0.02 max. 0.02 max. sec 

RATING II 

CLAMP TEMPERATURE . . . . . . . . 60 max. 40 max. °C 
NUMBER OF DISCHARGES PERSECOND. . 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 e Averagef 2  5 max. 8 max. amp 
Averaging time-intervalf. 4 max. 1.25 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

IGNITOR e Maximum Ratings, Absolute-Maximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive  900 max. volts 
Negative  5 max. volts 

IGNITOR CURPENT: 
Peak  100 max. amp 
Average ( Averaged ever any 

interval of 5 seconds maximum)  1 max. amp 
RMS   10 max. amp 

...Indicates a change. 

RADIO CORPORATION OF AMERICA DATA 2 
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5550 

4 OMS 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. 

b Co/unn / represents operation at maximum average anode current; Column 
2 represents operation at maximum demand power. 

• 3efined as ( cycles ' on')/(cycles . cin . V cycles " off') during the 
ipecified averaging time. 

d  cor 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 ,or supply voltages between 250 volts and 600 volts, demand anode 
Lurrent 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 pointsmaybeused to obtain average-anode-currentand maximum-
averaging-tinie ratings at clamp temperatures between the two tabulated 
,alues. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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• 15i. 

i I" 

9T6 

MAX. 

Si 
± 1" 2"fi-

SEE NOTE 
7" 

/ / 4 w  ± 8  I  
w5" t—17 'IN ,MAX.f  7.4 M . 

IGNITOR TERMINAL .250"2-010" 

13" - D1A. HOLE OR SLOT WIDTH 
32 AT MFR'S OPTION 

ANODE TERMINAL 

I" 1 27 MAX. DIA. 

2 i" MAX. DIA. 
I.-FLANGE AT MFR'S OPTION 

2.130" 5.010" 

MAX. 

EXHAUST TUBE 

92CS-I0843 
NOTE: CATHODE TERMINAL AND CLAMP-COOLED AREA. 
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5550 
RATING CHART 1 

Resistance-Welding-Control Service 
TWO TUBES CONNECTED N INVERSE PARALLEL 
CLAMP TEMPERATURE CC)=10 TO 50 

CURVE 

RUS 
ANODE 
SUPPLY 
VOLTS 

MAXIMUM 
AVERAGING 
TIME — 
SECONDS 

A 250 
500 
600 

22 
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O e 

O 
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A 
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4 

Z 
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2 4 6 6 4 6 

10 100 • 
DUTY— PER CENT 
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• 

• 

• 

• 

• 

RATING CHART 2 
Resistance-Welding-Control Service 
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5551 

IGNITRON 
SIZE B 

General: 

Peak 7oltage Drop  12 volts 
Cooling: 

Water 

Minimum Flow   
TYP  

1 gallonfmlnute 
Maximum Outlet Water Temperature   40°C 

ienimum Inlet Water Temperature  10°C 
Pressure Drop per tube, at Min. Flow 1.6 lb./sq.in. 
Temp. Rise ut Minimum Flow ( Average 

current 40 amp/anoue) Approx.   2°C 

Mounting Position  Vertical, Flexible Lead Up 
Max. Rigid Length (Approx  )  13-1/2" 
Max. Diameter, including Cooling Connections . . • 5-3/4" 

AC WELDER—CONTROL SERVICE . 

Ratings are for au voltalie from 250 to 600 volts ras 
at freuencies from 25 to a) cycles  

Maximum Ratings, Absolute Values: 

DEXAM   603 max. kva 

CORRESPONDING AVERAGE ANODE CURRENT. 30.2 max. amp 
AVERAGE ANODE CURRENT  56 max. amp 

CORRESPONDING DEMAND   200 max. kva 
TIME OF AVERAGING ANODE CURRENT: 

SURGE ANODE CURRENT  • peak amp 

At 250 volts ras   See 

At 500 volts ras   sec 

PEAK POSITIVE IGNITOR VOLTAGE   f 900 max. volts 
1, 200 min. volts 

PEAK NEGATIVE IGNITOR VOLTAGE  5 max. volts 
f PEAK IGNITOR CURRENT§   100 max. amp 
1 30 mir. amp 

AVERAGE IGNITOR CURRENT*   1 max. amp 

IGNITION TIME §  100 max. µsec 

CURVES FOR THE 5551 IN THIS CLASS OF SERVICE 
ARE SHOWN UNDER TYPE 5550 

DATA 
- — 

INTERMITTENT RECTIFIER SERVICE 

For freqEenciee from 25 to 60 les_ 

Maximum Ratings, Absolute Values: 

PEAK FORWARD ANODE VOLTAGE   500 ma_u. volts 
PEAK INVERSE ANODE VOLTAGE   500 muu. volts 

PEAK ANODE CURRENT   700 max. amp 
AVERAGE ANODE CURRENT#   40 max. amp 
SURGE ANODE CURRENT for 0.15 sec. max. 8000 max. amp 

,e ,§ e, #: See next page. 

MAY 1, 1946 TUSE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. MARRISON. MEW JERSEY 
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IGNITRON 

PEAK POSITIVE IGNITOR VOLTAGE*   f 990 max. volts 
I, 200 min. volts 

PEAK NEGATIVE IGNITOR VOLTAGE  5 max. volts 

PEAK IGNITOR CURRENT§   f 100 max. volts 
30 min. volts 

AVERAGE IGNITOR CURRENT  1 max. amp 
IGNITION TIME §  100 max. µsec 

* Averaged over any 5—second interval. 
# Averaged over any 3—second interval. 

• Must be limited to 280% of maximum rms demand current. 
s PAS demand—voltage, —current, and —kvaareon the basis of 

full—cycle conduction(nophasedelay)regardless of whether 
or not phase—control is used. Use the 250—volt rating for 
voltages below 259 volts. 
Ignition will occur if either minimum peak positive ignitor 
potential is applied, or minimum peak ignitor current 
flows, for the rated maximum ignitor ignition time. 

Rmv 1, TUBE DeeMION TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, KAIIISOM . MEW JERRE, 
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IGNITRON 
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IGNITRON 
SIZE C 

General: 

Peak Voltage Drop 
Cool 1g: 

Type   
Minimum Flow   1.5 gat./min. 
Pressure Drop per tube, at Minimum Flow.   4.5 lb./sq.in. 
Maximum Outlet Water Temperature   400C 
Minimum Outlet Water Temperature   10°C 
Temp. Rise at Min. Flow ( Average 

Current 100 amp/anode) Approx  3°C 
Mounting Position  Vertical, Flexible Lead Up 
Maximum Rigid Length ( Approx.)   14-1/2" 
Maximum Diameter, Including Cooling Connections. .   7-1/4" 

Terminal Connections: 

DATA 

12 volts 

Water 

I - Ignitor 

I( - Cathode 

F'- Anode 

AC WELDER-CONTROL SERVICE* 

Ratings are for any voltape from 250 to too volts rms 
at frequencies from 25 to to cycles fier second 

Maximum Ratings, Absolute Values: 

Two Tubes in inverse Parallel 

DEMAND   1200 max. kva 
Average Anode Current at Maximum Demand  75.6 max. amp 

ANODE CURRENT: 
Average'   140 max. amp 

Demand at Max. Average Anode Current   400 max. kva 
Fault: 

At 600 volts mss   5600 max. amp 
At 250 volts res   13450 max. amp 

PEAK IGNITOR VOLTAGE: 

Positive§  f900 max. volts 
1200 min. volts 

Negative   5 max. volts 
IGNITOR CURRENT: 
Peak   1100 max. amp 

1 30 min. amp 
Average.'  1 max. amp 

IGNITOR IGNITION TIME §   100 max. gsec 

* PISS demand—voltage, —current, and — kva are on the basis of full—cycle 
conduction ( no phase delay) regardless of whether or not phase—control 
is used. Use the 250—volt rating for vo'tages below 250 volts. 

' averaged over any 5.8- second maximum intexval foroperation at 600 volts 
'ms and over any ta—second maximum interval at 250 volts nm... 

See next page. 4— Indicates a change. 
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IGNITRON 

INTERMITTENT RECTIFIER SERVICE 

For frequencies from 25 to to cycles per second 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   500 max. volts 
Inverse   500 max. volts 

ANODE CURRENT: 
Peak  1600 max. amp 
Average°  100 max. amp 
Fault, for 0.15 second maximum  6000 max. amp 

PEAK IGNITOR VOLTAGE: 

Positive*   1900 max. volts 
1,200 min. volts 

Negative  5 max. volts 
IGN,TOR CURRENT: 

Peak §   {100 max. amp 
30 min. amp 

Average"   1 max. amp 
IGN'TOR IGNITION TIME   100 max. µsec 

§ Inition will occur if either minimum peak positive ignitor potential 
is applied, or minimum peak ignitor current flows, for the rated 
mi.ximom ignition time. 
aYeraged over any 5- second maximum interval. 

0 e.eraged over any 6- second maximum interval. 

Curves for the 5552 in AC Welder- Control Service 
are shown under Type 5550 

MARCH 1, 1951 
TWECEPARMENT 

RADIO CORPORATION OF »AFRICA, HARRISON, NEW ARSE,' 

DATA 
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5553 
IGNITRON 

SIZE D 

1.2 volts 

General: 

Peak Voltage Drup 
Cooling: 

Type   Water 

Minimum Flow   3 gal./min. 
Pressure Drop per tube, at Minimum Flow. . 5.1 lb./sq. in. 

Maximum Outlet Water Temperature   40 °C 
Minimum Inlet Water Temperature  10 °C 
Temp. Rise at Min. Flow (Average 

current 203 amp/anode), Appcox  5 °C 
Mounting Position  Vertical, Flexible Lead Up 

Maximum Flgid Length ( Approx.)   20" 
Maximum Diameter, including Cuoling Connections. • • 9-3/8" 

DATA 

AC WELDER—CONTROL SERVICE' 

Ratings are for an voitage from 250 to 600 volts rms  
at freeencies from 25 to 60 cycles  

Maximum Ratings, Absolute Values: 

DEMAND   2400 may. kva 
CORRESPONDING AVERAGE ANODE CUR. 192 max. amp 

AVERAGE ANODE CURRENT  355 max. amp 
CORRESPONDING DEMAND   303 max. kva 

TIME OF AVERAGING ANODE CURRENT: 
At 500 volts RMS   5.t max. sec 
At 250 volts RMS   11 max. sec 

SURGE ANODE CURRENT  e peak amp 

goo  PEAK POSITIVE IGNITOR VOLTAGE max. volts 
200 min. volts 

PEAK NEGATIVE IGNITOR VOLTAGE  5 max. volts 
100 max. amp 

PEAK IGNITOR CURRENT*   30 min. amp 

AVERAGE IGNITOR CURRENT*   1 max. amp 
IGNITION TIME §   100 max. µsec 

CURVES FOR THE 5563 IN THIS CLASS OF SERVICE 
ARE SHOWN UNDER TYPE. 5550 

* Averaged over any 5—second interval. 
• Must be held to 280% of maximum demand roas current. 
• RMS demand—voltage, —current, ano —Eva are on the basis of 

full—cycle conduction(no phase delgy)regardless of whether 
or not phase—control is used. Use the 250—volt rating for 
voltages below 253 volts. 

§ Ignition will occur if either minimumpeakpositive ignitor 
potential is apilied,orminimumpeakignitor current flows, 
for the rated maximum ignitor ignition time. 

MAY 1, 1946 TUeE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. MAMMON NEW JERSEY 
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5554 

1/45\ 7 

€ 71j 

General: 

Cathode  Pool Type 
Number of Ignitors .   2 
Number of Mein Anodes  1 
Number of Auxiliary Anones   1 
Peak Voltage Drop: 

At 100 Amp. Peak—Anode Current 12.6 volts 
Af 300 Amp. Peak Anode Current   14.4 volts 

At, 600 Amp. Peak knode Current   17.3 volts 

Cooling: 

TYPa   Water 
Typical Flow   1.5 to 3 gal./min. 
Pressur Drop at Above Flow  2 to 5 lt./sq.in. 
Temperature Rise at Lower Rate of Flow 

(150 Amp per Anode) . . . 6°C 
Mounting Position  Vertical, Flexible Lead Up 
Maximum Rigid Length (Approx.)   17-1/2" 
Diameter, Including Cooling Couplings. . . . 7-1/2"± 1/3" 

DATA 

RECTIFIER SERVICE 

For frellencies from 25 to 60 Cries, Phase Retard.° 

Maximum Ratings, Absolute Values: 

PEAK FORWARD ANODE VOLTAGE . . 900 max. 2100 max. volts 
PEAK INVERU ANODE VOLTAGE . . 900 max. 2100 max. volts 
PEAK ANODE CURRENT   900 max. 600 max. amp 
AVERAGE CONTINUOUS ANODE CUR. 100 max. 75 max. amp 

2—FOUR AVERAGE ANODE CURRENT* 150 max. 112.5 max. amp 
1—MINUTE AVERAGE ANODE CUR.** 200 Max. if,j MaX. amp 

SURGE ANODE CURRENT for 
0.15 see..max. 6000 max. 4500 max• amp 

OUTLET WATER TEMPERATURE . . 60 max. 45 max. °C 
IN,ET WATER TEMPERATURE. . . 6 min. 6 min. °C 
WATER FLOW, AT CONTINUOUS 
AVERAU ANODE CUR. RATING. 1.5 min. 1.5 min. gpm 

WATER FLOW,AT NO LOAD# . . . . 0.5 min. 0.5 min. gpm 
PEAK INVERSE AUXILIARY ANODE VOLTAGE: 
With Anude Conducting. . . . 25 max. 25 max. volts 
With Anode Not Conducting. . 150 max. 150 max. Volts 

AVERAGE AUXILIARY ANODE CUR. . 5 max. 5 max. amp 
PEAK POSITIVE IGNITOR VOLTAGE. 900 max. 2100 max. volts 

PEAK NEGATIVE IGNITOR VOLTAGE. . . . 5 max. . • volts 
PEAK IGNITOR CURRENT   100 max. • • volts 
AVERAGE IGNITOR CUPIENTO   2 max. . . volts 

IGNITION TIME  100 max. . • volts 

GENERAL REçUIREMENTS for SELF—EXCITATION and 
SEPARATE EXCITATION are given on the next page 

e. *, **, #, ##: See next page. 

MAY 1, 1943 ftWIE OPASNDM TEf.TATIVE DAT: 
15010 CORPORATION OF NAEIICA. HARRISON NEW JERSEY 
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IGNITRON 

AC WELDER.-CONTROL SERVICE 

Ratings for 2400 volts,rms„ 25 to 6D excles 

Maximum Ratings, Absolute Values: 

DEMAND   1200 max. kva 
CORRESPONDING AVERAGE ANODE CURRENT  75 max. amp 

AVERAGE ANODE CURRENT  113 max. amp 
CORRESPONDING DEMAND   600 max. kva 

TIME OF AVERAGING ANODE CURRENT: 
At 2400 v RIdS   1.5 max. sec 

SURGE ANODE CURRENT, for 0.15 sec. 0111X. 3000 max. amp 

WATER FLOW   1.5 min. gpm 

OWLET WATER TEMPERATURE   30 max. OC 
PEAK INVERSE AUXILIARY ANODE VOLTAGE: 
With Anode Conducting  25 max. volts 
With Anode Not Conducting  150 max. volts 

AVERAGE AUXILIARY ANODE CUR  5 max. amp 

PEAK POSITIVE IGNITOR VOLTAGE  2400 max. volts 
PEAK NEGATIVE IGNITOR VOLTAGE  5 max. volts 
PEAK IGNITOR CURRENT   100 max. amp 
AVERAGE IGNITOR CURRENT##   2 max. amp 
IGNITION TIME  100 max. µsec 

GENERAL REQUIREMENTSforSELF-EXCITATION and 
SEPARATE-EXCITATION are given below 

SELF-EXCITATION (ANODE FIRING) 

See Circuit 92CS-6722 

PEAK IGNITOR VOLTAGE   150 min. volts 
PEAK IGNITOR CURRENT   40 min. amp 
Ignitor series resistance for anode firing 
at anode voltages of: 

600 volts or less  4 ohms 
601 to 1000 vo/te ( Approx  )   10 ohms 
1001 to 1500 volts ( Approx.) 20 ohms 

1501 to 2000 volts ( Approx.) 35 ohms 
2001 to 2400 volts (Approx.) 50 ohms 

SEPARATE EXCITATION (CAPACITOR FIRING) 
See Circuit 92CS -6722 

Minimum volt-ampere requirementsareshownonCurve 92CS-6723 

e Use only one ignitor at a time. 
* Averaged over any 2-minute interval. 
** Averaged over any 1-minute interval. 
# For systems in which the flow of water is controlled by 

the load. 
## Averaged over any 10-second interval. 

MAY 1, 1946 MAE DINISMON TENTATIVE DATA 
ffol0 CORPOtf Teel Of AMERICA. HARMON. NEV., MET 
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IGNITRON 
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IGNITRON 

WELDER-CONTROL SERVICE 
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5555 

Ignitron 
WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE TYPE 

For Power-Rectifier and Resistance-
Welding-Control Applications 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire 150 volts 
Peak ignitor current required to fire 40 amp 
Starting time at required voltage 

or current  100 µsec 
Tube Voltage Drop: 

At peak anode amperes . 600 16  2 ± 0.5 volts 

Mechanical: 

Operating Position Vertical, flexib'e lead up 
Length. Bottom of Cathoce Terminal to 
Center of Hole in Anode Terminal   28-18" t 3/4" 

Maximum Radius ilncludirg water connections)   4-9/16" 
Weight 1Approx  )   25 lbs 
Terminal Diagram ( See Dtmensional OutItne): 

P - Anode 
II - Ignitor No.la 
12- Ignitor Mo.2a 

K,S 

PH— Holding Anode 
K - Cathode 

PH Shell 

Thermal: 

Cooling: 
Type  Water 
Minimum inlet-water temperature: 

For substantially constant loads  6 °C 
For widely fluctuating loads  25 °C 

Maximum outlet-water temperature for 
peak inverse anode volts = 
900   60 °C 
2100  45 °C 

Minimum water flow: 
At maximum- rated continuous average 

anode current   3 gPm 
At no load  1 gpm 

Maximum water-temperature rise 5 °C 
Maximum pressure drop at water flow ( gpm) . 3 • 6 psi 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I-62 

DATA I 
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POWER-RECTIFIER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero phase-control angle and 
frequencies from 25 to 60 cks 

PEAK ANODE VOLTAGE: 
Forward  900 max. 2100 max. volts 
Inverse  900 max. 2100 max. volts 

ANODE CURRENT: 
Peak   1800 max. 1200 max. amp 
Average: 
Continuous   200 max. 150 max. amp 
Averaged over any interval 

of 1 minute  400 max. 300 max. amp 
Fault, for duration of 

0.15 second maximum  12000 max. 9000 max. amp 

-› RESISTANCE-WELDING-CONTROL SERVICE b 

Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 60 cps 

Column Column 
IC 2c 

SUPPLY. VOLTAGE ( RMS)  2400 max. 2400 max. volts 
DEMAND POWER ( During 

conductiond)  1105 max. 2400 max. kva 
ANODE CURRENT ( Per tube): 

Average ( Averaged over any 
interval of 1.66 
seconds maximum   207 max. 135 max. amp 

Fault   6000 max. 6000 max. amp 

IGNITORS -- Twoa 

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 10 seconds maximum   2 max. amp 
RMS   15 max. amp 

HOLDING ANODE 

Maximum Ratings, Absolute—Maximum Values: 

PEAK HOLDING-ANODE VOLTAGE: 
Forward   160 max. volts e 

—.Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Inverse: 
Main anode conducting  25 max. volts 
Main anode not conducting  160 max. volts 

NOLDING-ANOnE CURRENT: 
Peak   20 max. amp 
Average ( Averaged over any interval 

of 10 seconds Maximum)   5 max. amp 
RMS  10 nix. amp 

a To insure ,onger life, this type is provided with two ignitors, only 
one which is us.,1 at a time. 

RMS voltag..., current, and demand kva are on the basis of full-cycle 
conduction ( no ,hase delay) regardless of whether or not phase control 
is used. 

• Column I repres,nts operation at maximum a'erage anode current; Column 
2 represents opuration at maximum demand c.irrent. 

d With the use o' log- log paper, straight-line interpolation between 
tabulated points may be used for otner detailed ratings of demand kva 
vs. averdge anode current. 

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

DATA 2 

1-62 
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IGNITOR NI I 

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

DATA 
Generals 

Cathode  Pool type 
Number of Ignitors •   2 
Number of Main Anodes  1 
Number of Auxiliary Anodes   1 
Peak Voltage Drop: 

At 100 Amp Peak Anode Current  12.6 volts 
At 300 Amp Peak Anode Current  14.1 volts 
At 600 Amp Peak Anode Current  16.2 volts 
At 1200 Amp Peak Anode Current   19.1 volts 

Cooling: 

TYP.   Water 
Typical Flow   3 to 5 gal./min. 
Pressure Drop at Above Flow  3 to 8 lb./sq.in. 
Temp. Rise at Lower Rate of Flow 

(300 Amp per Anode)  7°C 
Mounting Position  Vertical, Flexible Lead Up 
Maximum Rigid Length (Approx.)   18-1/2. 
Diameter, Including Cooling Couplings  9' i 1/8. 

RECTIFIER SERVICE  

For Freqmencies from 2.2 to 60 mycleu Phase Retard. 0 

Maximum Ratings, Absolute Values: 

PEAK FORWARD ANODE VOLTAGE . . 900 max. 2100 max. volts 
PEAR INVERSE ANODE VOLTAGE . . 900 max. 2100 max. volts 
PEAK ANODE CURRENT   1800 max. 1200 max. amp 
AVERAGE CONTINUOUS ANODE CUR. 200 max. 150 max. amp 
2-HOUR AVERAGE ANODE CUR.* . . 300 max. 225 max. amp 
1-MINUTE AVERAGE ANODE CUR.** 1.00 max. 300 max. amp 
SURGE ANODE CURRENT for 

0.15 see. max. 12000 max. 9000 max. amp 
OUTLET WATER TEMPERATURE . . . 60 max. 45 max. OC 
INLET WATER TEMPERATURE. . . . 6 min. 6 min. oc 
WATER FLOW, AT CONTINUOUS 

AVERAGE ANODE CUR. RATING 3 min. 3 min. gpm 
WATER FLOW, AT NO LOA> 1 min. J. min. gpn 
PEAK INVERSE AUXILIARY ANODE VOLTAGE: 

With anode conducting. . . . 25 max. 25 max. volts 
With anode not conducting. . 150 max. 150 max. volts 

AVERAGE AUXILIARY ANODE CUR. • 5 max. 5 max. amp 
PEAK POSITIVE IGNITOR VOLTAGE. 900 max. 2100 max. volts 
PEAK NEGATIVE IGNITOR VOLTAGE. . . 5 max. volts 
PEAR IGNITOR CURRENT   100 max. amp 
AVERAGE IGNITOR CURRENTO  2 max. amp 
IGNITION TIME  100 max. gsec 

GENERAL REQUIREMENTS for SELF-EXCITATION and 
SEPARATE EXCITATION are given on the next page 

e , *, **, #1 kW: See next page.  

MAY 1, 19.16 nOMEDPISION TENTATIVE DATA 
IMO cOfFOINTION Of AMMO% HAMMON. Pint *MY 
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IGNITRON 

AC WELDER- CONTROL SERVICE 

Ratings for 2400 volts rms, 25 to 60 sycles 

Maximum Ratings, Absolute Values: 

DEMAND   
CORRESPONDING AVERAGE ANODE CURRENT  

AVERAGE ANODE CURRENT  
CORRESPONGING DENAND   

TIME OF AVERAGING MODE CURRENT 
at 2400 volts ras 

SURGE ANODE CURRENT, for 0.15 sec.max  

WATER FLOW   

OUTLET WATER TEXPERATURE   
PEAK INVERSE AUXILIARY ANODE VOLTAGE: 

'Kith anode conducting   
With anode not conducting  

AVERAGE AUXILIARY ANODE CURRENT. . .   
PEAK POSITIVE IGNITOR VOLTAGE  
PEAK NEGATIVE IGNITOR VOLTAGE   
PEAK IGNITOR CURRENT   
AVERAGE IGNITOR CURRENT»   

IGNITION TIME  

2430 max. kva 
135 max. amp 
207 max. amp 

1105 max. kva 

1.66 max. sec 
6000 max. amp 

3 min. cal./ 
min. 

30 max. oc 

25 max. volts 
150 max. volts 

5 max. amp 
2400 max. volts 

5 max. volts 
100 max. amp 

2 max. amp 
100 max. gsec 

Demand-ampere requirements are shown on curve 92CU-6710 
under type 5554 

SELF-EXCITATION ¡ANODE FIRING) 

See Circuit 92CS-6722 under type 5554 

PEAK IGNITOR VOLTAGE   150 min. volts 
PEAK IGNITOR CURRENT   40 min. amp 
Ignitor series resistance for anode firing 

at anode voltages of: 
600 volts or leas (Approx.). 4 ohms 
601 to 1000 volts (Approx  )  10 ohms 
10,J1 to 1500 volts ( Approx.) 20 ohms 

1501 to 2000 volts ( Approx.) 35 ohms 

2001 to 2400 volts ( Approx.) 50 ohms 

SEFLiATE EXCITATION (CAPACITOR FIRD_iCj 

See Circuit 92CS-6722 wader type 5564 
Minimum volt-ampere requirements are shown on curve 92CS-672K 

under type 5554 

e ese only one ignitoI. ut a time. 
* Averaged over any 2-minute interval. 
** Averaged ovar any 1-minute interval. 
# For systems in which the flow of water is controlled by 

the load. 
## averaged over any 10-second interval. 

YA, 1, 1';4,7 TUflE DriMeN TENTATIVE DATA 
RADIO CORPORATION OF AWIDCW WARRISON. NEW TERSER 



5555 

IGNITRON 

SERIAL NO 

ANODE 
CONNECTION 

2 Ít¡i-DIA 

e 
IGNITOR coNN*1 

rDIA 

CATHODE 
CONNECTION 

MAX 
VARIATION 
t3° 

WATER OUTLET 
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MAY 1, 194' TUBE DIVISION 
EOlfoRATION Of E.MElt ICA. SAMSON, NEW lEESEV 
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IGNITRON 

ARC DROP 000E1 WATER TELAPERATURE-40 °C TO 60 °C, WATER FLOW- 3 GPM 
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MERCURY-VAPOR THYRATRON 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Mtn. Av. Max. 

Voltage  2.38 2.5 2.62 ac or dc: volts 
Current at 2.5 volts   — 5.0 5.5  amp 
Minimum heating time prior to 

tube conduction  5 sec 
Direct Interelectrode Capacitances ( Approx.): ° 

Grid to anode  2.5 µµf 
Grid to cathode  7 µµf 

Ionization Time ( ApProx  l   10 µsec 
Deionization Time ( Aoprox  1   1000 µsec 
Anode Voltage Drop ( Approx.)   16 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   6-1/8" 
Seated Length  5-1/4" t 1/4" 
Maximum Diameter 
Weight ( Approx.) 
Bulb   
Cap  Medium (JETEC No.C1-5) 
Base   Medium—Shell Small 4—Pin 

2-1/16" 
  3 oz 

ST16 

with Bayonet (JETEC No.A4-10) 
Basing Designation for BOTTOM VIEW   3G 

Pin 1 — Filament 
Pin 2— No Connec— 

tion 

Pin 3—Grid 
Pin 4 - Filament 
Cap— Anode 

Temperature Cortrol: 
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 up to themlrimum value 

of the operating ranges specified under Maxtmum 

Rattnes, some form of heat-conserving enclosure 

or auxiliary heater will be required. 

Cooling—When the operating conditions are suGh that the 
maximum value of the operating condensea-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 . 2.38 and no heat-conserving enclosure. 

oc 

4-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION Of AMERICA, DAMSON, NEW JERSEY 



5557 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

For anode-supply frequency of 6o cPs 

Operating Condensed-Mercury-

Temperature Range 

Ile to 90° C uo° tom° c 40° to so° o 

PEAK ANODE VOLTAGE: 
Forward  1250 max. 2500 max. 5000 max. volts 
Irverse  1250 max. 5000 max. 10000 max. volts 

GRID VOLTAGE: 
Peak or DC. before 

tube conduction. —500 max. —500 max. —500 max. volts 
Average*, during 

tube conduction. —10 max. —10 max. —10 max. volts 
ANODE CURRENT: 

Peak   3 max. 2 max. 1 max. amp 
Average#   1 max. 0.5 max. 0.25 max. amp 
Fault, forduration 

of 0.1 second 
maximum  40 max. 40 max. 40 max. amp 

GRID CURRENT: 
Aver-age, positive 

with anode 
positive . . . . 0.05 max. 0.05 max. 0.05 max. amp 

• Averaged over one conducting period. 

* Averaged over any interval of IS seconds maximum. 

Avenged 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 

RADIO CO”ORATION OF AMERICA, HARRISON. NEW lEISEn 

DATA 
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RATE OF RISE 

OF CONDENSED—MERCURY TEMPERATURE 
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OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 15 FOR CONDITIONS WHERE: 
Ef = 2.5 VOLTS ACt 5c7o 
CIRCUIT RETURNS TO FILAMENT TRANSFORMER 
CENTER-TAP. 

FILAMENT VOLTAGE AT PIN I IS (.) WHEN ANODE 
VOLTAGE 15 E-1T. 

- THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 
INDIVIDUAL TUBES. 

GRID RESISTOR (OHMS) = 000 
CONDENSED-MERCURY-TEMPERATURE RANGE = 40 TO BO c1C 
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AVERAGE GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 

il',IIIIITI 
Ef=2.5 VOLTS AC 

TO FILAMENT —CIRCUIT RETURNS 
TRANSFORMER CENTER—TAP. 
D RESISTOR (OHMS). 0 240 _GR 

CONDENSED —MERCURY TEMPERATURE (C)= 40 

i 
220 
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5559 

THYRATRON 
MERCUKY-\,APOR TRIODE 

volts 
amp 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 5.0 
Current  4.5 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . 5   minutes 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Anode  2.5 
Grid to Cathode  10   µµf 

Ionization Time ( Approx.). 10 µsec 
Deionization Time ( Approx.) 1000 µsec 
Anode Voltage Drop ( Approx.) 16   vol ts 
Gr id—No. 1 Control Rat io ( Approx. ) with gr id—No.1 

resistpr Imegohms) . . . . . . . . •   220 

Mechanical: 

Mounting Pcsition  Vertical, Base Down 
Overall Length   7" ± 1/4" 
Seated Length  6-5/8" ± 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap  Medium 
Ease   Medium—Shell Small 4—P)n, Bayonet 

48L Basing Designation for BOTTOM VIEW   

Pin 1 — Heater 

Pin 2— Cathode: 
Circuit 
Returns 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  
Inverse  1000 max. volts 

GRID VOLTAGE: 
Before Conduction  —500 max. volts 
During Conduction  —10 max. volts 

CATHODE CURRENT: 
Peak   15 max. amp 
Average"  2.5 max. amp 
Fault, for 0.1 sec. maximum  200 max. amp 

GRID CURRENT: 
Average"  +0.25 max. amo 

COND.—MERCURY TEMPERATURE RANGE&   +40 ta +80 °C 
OPERATING FREQUENCY  150 max. cps 

Pin 3— Grid 

Pin 4- Heater, 

Cathode 
Cap— Anode 

1000 max. volts 

às Averaged over any interval of 15 sec. max. 

à Recomm.-nded operating temperature is u00C. 

eF-Indicates a change. 

4-

4— 

MARCH 1, 1951 TUBE DEPARTMENT 
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5559 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 

RANGE 
Er 
TO 
INITIAL 
TUBES. 
ACTERISTICS 
SAID 
CORO- 

5559 

T S VC,TS 
MN 

RESISTOR 

IS FOR 

NA 2 
a LIFE 
AS 

MERCURY 

CONDITIONS 
AC 
THE 
VARIATIONS 

WELL 
DUE 

WHERE 
*S5A.CIRCUIT RETURNS 
RANGE INCLUDES 

Of INDIVIDUAL 
AS CHANGE IN CHAR-
TO HEATER PHASING 

(OHMS» 0 
TEMPERATURE reit 

1_ 
/ A  coN-

DDÇTING 

I re 

CRITICAL 

"NON-

de  

CONDUCTING 

-I - -8 -4 -2 
DC GRID VOLTS 

92CM-870411 
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AVERAGE GRID CHARACTERISTICS 

o o 

40 

80 

DURING ANODE CONDUCTION 

TYPE 5559 
E ,,> 5 VOLTS AC 

CIRCUIT RETURNS 
GRID RESISTOR 

TO PIN 50 2 
rOHMS)Y0 

_ CO 

-D-C ANODE Ai .- I 5 

25 

-10 -8 -6 -4 -2 0 + 2 +4 + 6 

DC GRID VOLTS 
92CM -75621 

MARCH 1, 1951 TUBE DEPARTMENT CE-670411-7562T 
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5559 

THYRATRON 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WIT'l CHANGE IN HEATER PHASING 

TYPE 5559 E{-= S VOLTS AC 
CONDENSED -MERCURY TEMPERATURC=AD.0 
GRID RESISTOR (OHMS) 0 

CURVC P1gtaErgGeLE ‘Il'f.,;g., 

I8O• PIN N12 

•••••• 0. PIN N•2 

- • BETWEEN HEATER VOLTAGE AT 
PIN N11 ANO ANODE VOLTAGE 

\\\\\'‘ \ ‘ 

0 +2 
DC GRID VOLTS 

92CM-7SW 

TEMP— RISE CHARACTERISTIC 

000 

600 on 

O 
600 

O 

400 4 

e 
200  

TYPE 5559 
c,.• 15 VOLTS AC 

CATHOOE AMPERESRO 

10 20 30 40 
HEATING TIME — MINUTES 

92CM -7559T 

V5RCII 1 CE-7561T- 7559T 
TUBE DEPARTMENT 

RA0,0 COEPORATION Of AmERICA, HARRISON. NEW JERSEY 
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5560 

THYRATRON 
MERCURY-VAPOR TETRODE 

DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5.5° 5.0   volts 
Current  5.0° 4.5  amp 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . . 5   minutes 
Direct lnterelectrode Capacitances(Approx.): 
Grid No.1 to Anode  0 2  mmf 
Grid No.1 to Cathode  4 4  

Ionization rime ( Approx.). . 10   msec 
.Deionization Time ( Approx.) 1000   gsec 
Anode Voltage Drop ( Approx.) 16   volts 
Grid-No.1 Control Ratio ( Approx.) with erid-No.I 

resistor forms) . 0; grid-No. I and grid- 2 volts = 0 . . 170 
Grid-No.2 Control Ratio ( Approx.) with grid No.I 

resistor ( ohms) y 0; grid-No.I and grid-No.2 volts = 0 . . 300 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-11/16" t 1/4" 
Seated Length  7-1/16" t 1/4" 
Greatest Radius  2-1/4" 
Bulb   ST-23 
Caps ( Two)   Medium 
Base   Medium-Shell Small 4-Pil, 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 Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. volts 
Inverse. . . . . . . . .   1000 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Before Conduction  -300 max. volts 
During Conduction  -5 max. volts 

GRID-No.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 

D "": See next page. 4— Indicates a change, 

MARCH 1, 1951 TURE DEPARTMENT 
IADIO COIPOIATION OF AVIIIICA, NAIRISON, NEW eillef 
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5560 

THYRATRON 

GRID-No.2 CURRENT: 
Average .  0.25 max. amp 

GRID No.1 CURRENT: 
Average"  0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGEA   +40 to +80 °C 
OPERATING FREQUENCY  

° Applies when this tube is used for ignitor firing. 

rAveraged over any interval of 15 sec. max. 

Recommended operating temperature is 40°C. 

ZONE WHERE 
CONDENSED- MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

150 max. cps 

MEDIUM- SHELL 
SMALL 4- PIN 
BAYONET BASE 

92C5 -6742R1 

NOTE. THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID-

N2L CAP IS 45*± 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 TUMUDOPARTMENT 

RADIO CORRORATION Of AMERICA, .RRISON. NEW JERSEY 

DA 



5560 

THYRATRON 

OPERATIONAL RAMC 
F CRITICAL GRID VOLTAGE 

TYPE 5560 
RAG( is FOR CONTIONS WHERE. 
E, = S VOLTS AC * 5%. GRO-N. 2 (SHIELD) 
VOLTS= O. CIRCUIT RETURNS TO MN re 
2. THE RANGE oNCLUCCS IN.TIAL AND 
LIFE vANANONS OF INDIVIDUAL TIMES, 
AS WELL AS CHANGE IN CHARACTERIS-
TICS DUE TO HEATER PHASING. 
GRID-N.1 RESISTOR (01.1.5)=D 
CORD-MERCURY TEMPERATURE = 40.0 

l 
CONCOCTING 

f 

,— 

I 

• 

Or 

NON - 
CONDUCTING 

DC GRID -NOR 1 VOLTS 
0201-470511 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 
WITH CHANGE IN HEATER PHASING 

Tyre 5560 Ep = 5 VOLTS AC 
GRID- N.2 (SHIELD) vOLTS = 0 
CONDENSED- MERCURY Tri.eaterum.efc 
GRO-N. I RESISTOR (OHMS) = 0 

' PHASE ANGLE 
CURVE DEGREES' 

CIRCUIT 
RETURN 

.A...... 
RV O 

PIN N.? 
PIN.1.2 

BETWEEN 
PIN NIP 

HEATER VOLTAGE AT 
ANO ANODE VOLTAGE 

-4 -a 
DC GRID-Ha 1 VOLTS 

eacti-nerr 

TUBE DEPARTMENT CE-670511-75661 
RADIO CORPORATION Of AJA/R1C,, /URRISON. NtW AMY 



5560 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 

BEFORE ANODE CONDUCTION 

TYPE 5560 
c , . 5 VOLTS AC 
GRID - N• 2 (SHIELD) VOLTS. 0 
GRID- Nil RESISTOR (OHMS) . 0 

CIRCUIT RETURNS TO PIN N• 2 
COND.- MERCURY TEMPERATURE . 80.0 ' 

0 . CONDUCTION STARTS 

esoDE. VOLTS =100 

-1200 -800 - 400 

DC GRID - N8 I VOLTS 

82CM - 75587 

-0 2 2 
o 

0.4 

O 
IS 

AVERAGE GRID CHARACTERISTICS 

DURING ANODE CONDUCTION 

TYPE 5560 
c , . 5 vOLTS AC 

GR,D-N• 2 (SHIELD) vOLT5 = 0 

GRID- Nil RESISTOR (OHMS) = 0 
CIRCUIT RETURNS TO PIN N22 
CONDENSED - MFRCURY TEMP 
ERATuRE.80 C 

DC ANODE AMP .125 

A 
2.5 

- -6 -6 -4 -2 0 .2 .4 .6 

DC GRID - Nei VOLTS 

92CM - 75707 

• 30 

• 20 

10 

10 X  

20 

MARCH 1, 1951 CE-75561-75701 
TUBE DEPARTMENT 

IWO CORPORATION OF AM(II<A, NA.. OON. NEW 1111EY 



5563 
THYRATRON 
MERCURY-VAPOR TRIODE 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Voltage  5 
Current  10 

Minimum Heating Time: 
At initial installation with-
out anode vol tate. for 
proper distribution of 
condensed mercury , 

During subsequent operation 
and prior to conduction, 
for bringing condensed-
mercury temperature with-
in operating range. 

Direct Interelectrode Capacitances:° 
Grid to Anode  
Grid to Cathode. .   

Ionization Time  
Deionization Time .   
Anode Voltage Drop .   
Grid Control Ratio&   

° With no external shield  

15 

volts 
amp 

minutes 

1
 " Not less than 60 seconds 
to provideadequate fila-
ment heating, longer, if 
required by low ambient 
temperatures. 

10 max.   µµf 
20 max.   gmf 
10 approx  µseconds 

1000 apprmx  µseconds 
15 approx  volts 

200 approx. 

Mechanical: 

Mounting Position Vertical, base down 
Overall Length   10-1/8" to 11-1/16" 
Maximum Diameter   3-7/8" 
Cooling  Convection 
Bulo   T-24 
Cap   Skirted MediJm No. 3985 
Base 

Pin 1- Grid 
Pin 2- Filament, 

Internal 
Shield 

Medium-Metal-Shell Jumbo 4-Pin, Bayonet 
BOTTOM VIEW 

Maximum Ratings, Absolute Values: 
For Anode- Supply Frequencies between 

COND. MERCURY TEMP. RANGE° . 25-55 
PEAK ANODE VOLTAGE: 

Forward  
Inverse  

GRID VOLTAGE: 
Before Anode 

Conduction ( Peak or DC) -500 max. 
During Anode 

Conduction ( Average)* . -10 max. 

à.° ,.. See next page. 

10000 max. 
10000 max. 

Pin 3-No 
Connection 

Pin 4 - Filament 
Cap - Anode 

25 and 15o cps 

25-50 °C 

15000 max. 
15000 max. 

volts 
volts 

-500 max. volts 

-10 max. volts 

JUNE 20, 1947 TWEDIMUMMENT TENTATIVE DATA 
RADIO CORPORATION OF NORMA, HARRISON. New MAO 



5563 

THYRATRON 

CATHODE CURRENT: 
Peak   10 max. 6.4 max. amp 
Average   1.8 max. 1.6 max. amp 
Surge, for max. duration 

of 0.1 second . . . 200 max. 200 max. amp 
Averaging Time   1 1 cycle 

GRID CURRENT: 
Peak   +1 max. +1 max. amp 
Average   +0.1 max. +0.1 max. amp 
As.eraging Time   1 1 cycle 

Maximum Circuit Values: 

Grid—Circuit Resistance. 0.1 max. 0.1 max. megohm 

• For conditions with 0.1-megohm grid resistor, circuit returns to pin 
8,2 as datum of potential, and filament voltage at pin No.a 180 0 Out 
of phase with the anode voltage. 

• Racommended operating value is 80 ° t 5° C. 

• Averaged over one conducting cycle. 

7 
3 /8 MAX. 

SK IRTED 
MEDIUM CAP — 
N9 3985 

ZONE WHERE 
CONDENSED - MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM 
METAL - SHELL 
JUMBO 4 - PIN 
BAYONET BASE 

lO 1/8°_ii 

92C S-6832 

JUNE 20, 1947 TUBE DEPARTMENT 
labio CORPOIATION on NAFRICA, 00111100. HEW lEIS 



5563 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VCLTAGE 
TYPE 5563 
RANGE IS FOR CONDITIONS WHERE 

E 4. , 5 VOLTS AC t 5%;CIRCUIT RE TURNS TO 
PIN N22;FIL.VOLTAGE AT PIN N241Se WHEN 
ANODE VOLTAGE ISMGRIORESIS'OR = 10000 
OHMS;GRID- F IL AMENT BYPASS CAPACITOR 
r 0.0051d. THE RANGE INCLUDES INITIAL & 
LIFE VARIAT IONS OF INDIVIDUAL TUBES. 

— C.°45.'NUGEERR-Y5Óer 
— 

CONDUCTING 

ITICAL 

NON-

-CONDUCTING 

4 là.1 

O 

2 < 

0 < 
-100 -80 -60 -40 -20 0 +20 

DC GRID SUPPLY VOLTS 

92CM-6842T 
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lo 
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v) 
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> 
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JUNE 20, 2947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, IMPRISON, NEW JERSEY 

CE-6842T 





5563 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 5563 
RANGE IS FOR CONDITIONS WHERE: 

Ef =5 VOLTS AC t 5`2,4C IRCUIT RETURNS TO 
PIN N22,FIL.VOLTAGE AT PIN N24 ISE) WHEN 
ANODE VOLTAGE ISKGRIORESISTOR = 10000 
OHMS;GRID-FILAmENT BYPASS CAPACITOR 
=0.0054f THE RANGE INCLUDES INITIAL & 
LIFE VARIATIONS OF INDIVIDUAL TUBES. 

,— COND 
.  RANGE 

MERCURY 
25.- 

T IMP 
50 C 

___  

CONDUCTING 

NON 
>CONDUCTING 

/ 
'., 

-100 -80 -60 -40 -20 0 +20 
DC GRID SUPPLY VOLTS 

92C.M-6842T 

6 

4 Là1 
O 

2 < 
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< 

JUNE 20, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OE »AFRICA, HARRISON, NEW JERSEY 
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5563-A 

MERCURY-VAPOR THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

Supersedes Type 5563 

GENERAL DATA 

Electrical: 

Filament, Coated: 

Min. Av. Max. 

Voltage  4.75 5 5.25 volts 
Current at 5 volts 10 11 amp 

Minimum Heating Time: 
On initial installation, with no voltage 

on grid or anode, for redistributlo, of 

mercury to lower part of tube  15 ninutes 
During subsequent operation, to allow 

filamenttoreachoperating temperature 

prior to tube corduction   1 minute 
Direct Interelectrode Capacitances:° 
Grid to anode  4 µµf 
Grid to cathode  16 µµf 

Ionization Time ( Approx  )   10 µsec 
Deionization Time ( Approx  )   1000 µsec 
Maximum Critical Grid Current for 

instantaneous anode volts = 20000   50 ga 
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 1800 , and condensed—mercury temperature 

of 40 c'C   275 

Mechanical: 

Operating Position  Vertical, base down 
Overall Lergth   10-3/32" ± 7/16" 
Maximum Diameter   2-5/8" 
Bulb  T20 
Weight ( Approx.)   13 oz 
Cap  MeOlum with Tubular Support (JETEC No.C1-38) 
Socket  Johnson Mo.123-211, or equivalent 
Base Skirted Medium-Metal-Shell Jumbo 4-Pin 

with Bayonet ( JETEC No.A4-68) 
Basing Designatior for BOTTOM VIEW   3X 

Pin 1 - Grid 
Pin 2 - Filament, 

Internal 
Shield, 
Circuit 
Returns 

Pin 3 - No Connec-
tion 

Pin 4 - Ulament 
Cap - Anode 

O Without external shield. ... indicates a change. 

4-57 TUBE DIVISION 
8.10 CORPORATION Of AMERICA elmie•Spri. ,AEw JERSEY 
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5563-A 

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 De required. 

Cooling— when the operating conditions are such that the maximum 

valono? the operating condensed-mercury temperature for the 

applicable service rating is exceeded, provision should On 

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 supply frequency of 25 to f'o cl, 

Operating Condensed- Mercury-

Temperature Range 

25 To 55 ° C 25 to CO ° C 

PEA« ANODE VOLTAGE: 

Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

GRID VOLTAGE: 
P,?.ak or DC, before 

tube conduction  -500 max. -500 max. volts 
Average*, during 

tube conduction  -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   10 max. 6.4 max. amp 
Average"  1.8 max. 1.6 max. amp 
Fault, for duration of 
0.1 second maximum . 70 max. 70 max. amp 

GRID CURRENT: 
gwerage 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 

• wi -h filament volts = 4.75 and no heat-conserving enclosure. 

• Fi'ament voltage has a phase angle of either 00 or 100 0 with respect to 
the anode voltaje. 

• See next page. Indicates a change. 

4-57 
TUBE DIVISION 

RADIO CO”ORATION Of AMERICA. MARMON, NEW JERSEY 
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5563-A 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE--Quadrature Operation°° 

Maximum Ratings, Absolute Values: 

For supply frequency of 25 to to cPs 

Operating Condensed- Mercury-

Temperature Range 

25 to 55 °C 25 to 50 °C 

PEAK ANODE VOLTAGE: 
Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction. -500 max. -500 max. volts 
Average*, during 

tube conduction. -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   11.5 man. 11.5 max. amp 
Average"  2.5 max. 2.5 max. amp 
Fault, for duration of 

0.1 second maximum . 70 mas. 70 max. amp 
RID CURRENT: 
Average positive" . . 100 max. 100 max. Ma 

Peak positive with 
anode negative . . . 5 mar. 5 max. ma 

aximum Circuit Values: 

rid-Circuit Resistance. 0.1 max. 0.1 max. megohm 

HIGH-SPEED LOAD-CIRCUIT PROTECTION SERVICE‘ 

aximum Ratings, Absolute Values: 

Operating Condensed-MerCarY-

Temperature Range 

40 to 55 °C 40 to SO °C 

PEAK ANODE VOLTAGE: 
Forward  15000 max. 20000 max. volts 
Inverse  15000 max. 20000 max. volts 

RID VOLTAGE: 
Peak or DC, before 

tube condLction. . . -500 max. -500 max. volts 
Average*, during tube 
conduction   -10 max. -10 max. volts 

NODE CURRENT: 
Peak   100 max. 100 max. amp 
Average5   70 max. 70 MAX. amp 
Average W   1.05 flax. 1.05 max, amp 

aximum Circuit Values: 

id-Ci-cuit Resistance. . 0.1 max. 0.1 max. megohm 

see next page. ..- Indicatee a change. 

4-57 DATA 2 
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5563-A 

MERCURY-VAPOR THYRATRON 

• Averaged over one grid—conducting period. 

ee Averaged over any period of 20 seconds maximum. 

°.° Filament voltage is 60 0 to 120 0 out of phase ( leading or lagging) 
with the anode voltage. 

e in this service, the faults may occur in quick succession or may be 
separated by several months. 

7: Averaged over any period of 0.1 second maximum. 

Averaged over any period of 20 seconds maximum. This average—anode— 
,urrent 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 
te determined by 

Number of Faults 
1.05 x 20 

average Anode Current ›Durat ion 
a daring t 

eanple: 

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 

X rays are produced when the 5563-A is operated with a 

peak inverse anode voltage above 16000 volts ( absolute 

value). These rays can constitute a health hazard unless 

the tube is adequately shielded for X-ray radiation. 

Although relatively simple shielding shouldprove adequate, 

make sure it provides the required protection to the 

ope rotor. 

Shields and rf filter circuits should be provided for the 

5563-A if it is subjected to extraneous high- frequency 

fields during operation. These fields tend to produce 

breakdown effects in mercury vapor and are detrimental to 

tube life and performance. When shields are used, special 

attention must be given tu 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 C.rcuit Figures, see Front of this Section 

CIRC UI T 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RMS) 
E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 
Eav 

MAX. 

DC 

OUTPUT 

AMPERES 

120/ 

MAX. 

DC 

OUTPHT 

KW 

TO FILTER 

'dc 

Flo.1 
Half-Wave 14000° 6300 1.6 ID 

Single-Phase 106004 4700 1.8 8.5 

In-Pnase Operation 

Fla.2 

Full-Wave 7000° 63C0 3.2 :_aD 

Single-Phase 53004 0700 3.6 17 

In-Phase Operation 

Flg.3 

Series 14000° 12700 3.2 40 

Single - Phase 10600' 9500 3.6 34 

In-Phase Operation 

Flg.4 

Half-Wave 81oo° ,P6oc 4.8 45 

Three- Phase 611304 7 ICC 5.4 38 

In-Phase Optration 

Flg.5 
Parallel 8100° 9500 15.0 143 

Three- Phase 6100à 7100 15.0 106 

Quadrature Operation 

Flg.6 
Series Imo° 19000 7.5 143 

Three- Phase 61004 14200 7.5 106 

Quadrature Operation 

Re,:is- Induc- Rests- Induc - 
Fig.] t‘ve ttve trae trae 

Half-Wave Load Load Load Load 
Four- Phase 

Quadrature Operation 
7000° 9000 10.0 10.0 PO 90 

5300 6700 10.0 10.0 67 67 

Rosis- Induc- Resis- Induc-
Flg.8 

tive tive tuve tive 
Half-Wave 

Load Load Load Low 
Sis-Phase 

.70000 
Quadrature Operat ion 

.;500 11.0 11.5 105 110 

5300' 7100 WO 11.5 78 81 

° For maxim', paali inverse anode voltage of 20000 volts, and condense)- 
mercury -t.amperature range of 25 to 50 'C. 

• For maximion poak inverse anode voltagR of 15000 volts. and condensed - 
mercury -tomperature range of 25 to 55 'C. 

4-57 TUOE DIN/510.4 
RADIO CORPORATION Of AMERICA, HARRISON. NEW MSC( 
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5563-A 

MERCURY-VAPOR THYRATRON 
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OPERATIONAL RANGE 
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5563-A 

CHARACTERISTIC CURVES 

AVERAGE GRID 

CHARACTERISTICS 
BEFORE TUBE CONDUCTION 

E, , 

- CIRCUIT 
GRID 

- CONDENSED 

_ 0 s 

SO 

RESISTOR.° 

TEMPERATURE. 
CONDUCTION 

l 

VOLTS AC 

RETURNS TO PIN 2 
OHMS 

-MERCURY 
40•C 

STARTS 

1 
STARTS CONDUCTION 

AT • 6.7 V,•135 DA 

• 

006 

Q041 

002 F., 

006 

0.08 

OJO 

-300 - 200 100 O 
DC GRID VOLTS 

92CS-6313T 

AVERAGE GRID 

CHARACTERISTICS 
DURING TUBE CONDUCTION 

r SO VOLTS AC 
CIRCUIT RETURNS TO PIN 2 
GRID RESISTOR r 0 OHMS 
CONDENSED-MERCURY 

TEMPERATURE. 40TC 

DC GRID VOLTS 
-SO -60 -40 - 20 0 

o 

-so 

92C5 - 03151 

:AN. 3, 19'- ; TUBE DIVISION 
RADIO CORPORATION Of APAER,CA HARRISON NE JERSEY 

CE -831f 

-8313.1-



5563-A 

CHARACTERISTIC CURVES 

FILAMENT REHEATING TIME 
AFTER POWER SUPPLY INTERRUPTION 

ANODE CURRENT=0 1 .,... 

525 

3 
OUTAGE 

4 
TIME- MINUTES 

5 92C5-5300T 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN 
CONDENSED- MERCURY TEMPERATURE 

4 =. 5.0 VOLTS AC 
- GRID RESISTOR = 10000 OHMS 

CURVE 
- 

CONDENSED 
MERCURY 
TEMP — •C 

A 25 
IS 40 
C 55 _ 

C IS A 

\ 
\ 

-0V -OUU - 
DC GRID SUPPLY VOLTS 

92CS - 5316T 

TUBE DIVISION 
RADIO CORPORATION Or AMERICA, HARRISON, NEW JERSEY 

E-83007 
-831r T 
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5563—A 

SHIFT OF AVERAGE CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

11111 111111 11111_1 1 
Ef= 5.0 VOLTS AC 

GRID RESISTOR=10000 OHMS 
CONDENSED- MERCURY TEMPERATURE = 40 °C 
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5563 —A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

An' WITH CHANGE IN FILAMENT PHASING AND CIRCUIT 
11, RETURN AT LOW ANODE VOLTAGES 
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5583 

GAS PHOTOTUBE 
WITH S-4 RESPONSE 

DATA 

General: 

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

Shape  Semi-Cylindrical 
Minimum Projected Length"  11/16" 
Minimum Projected Widtjla 

Direct Intere ectrode Capacitance  
Maximum Overall Length   
Maximum Seated Length  
Seated Length to Center of Cathode   
Maximum Diameter 
Bulb   
Mounting Position  
Base   
Basing Designation for BOTTOM VIEW   

DIRCCTION OF LIGHT 

Pin 1- No 
Connect ion 

7/16" 
2.0 muf 

2-13/32" 
1-15/16" 

1-1/4" ± 3/32" 
0  669" 

T-5-1/ 4 
Any 

Snail-Shell Peewee 3-Pin 

Pin 2- Anode 
Pin 3 - Cathode 

2F 

Maximum Ratings, Absolute Values: 

ANODE-SUPPL VOLTAGE ( DC or Peak AC) 100 max. . . volts 
PEAK CATHODE CURRENT   10 max. . . gamp 
PEAK CATHODE-CURRENT DENSITY . . . 100 max. gamp/sg.in. 
AVERAGE CATHODE CURRENT°   2 max. . . gamp 
AMBIENT TEMPERATURE  75 max. . . °C 

Characteristics: 
Ntn. Av. )(au. 

Dark Current at 90 Volts - - 0.050 . . uamp 
Sensitivity 

At 4000 angstroms  - 0.125 - gamp/gwatt 
Luminous:a 

At 0 cps   75 135 205 gamp/lumen 
At 5000 cps  - 124 - gamp/lumen 
At 1000C CPS   - 108 - gamp/lumen 

Gas Amplification Factor - 5.5 

Minimum Circuit Values: 

DC Load Resistance: 
With anode—supply voltage of 8o volts or less 

above 3 gamp . . . 0.1 . . . . megohm 
For dc currents f below 3 gamp . . . No Minimum 
With ancde-suppb, voltage of loo volts 

F dc { above 1 gamp . . . 2.5 . . . . megohms or currents  
below 1 gamp . . . 0.1 . . . . megohm 

•, 0, •: see next page. .4— Indicates a change.  

MAY 1, 1951 MK DEPARTMENT 
Itata0 COMFOTATICOI OF AMEOCA. TIAIRISOK maw awn 



5583 

GAS PHOTOTUBE 

On plane perpendicular to indicated direction of incident lied. 

O Averaged over any interval of 30 seconds maximum. Average current 
m..y be doubled when anode- supply voltage is limited to BO volts. 

a Measured underconditions spec' fiedon sheet 9,e1010TU8E SENSITIVITY AND 
UNSITIVITY MEASUREMENTS • at front of this Section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
and 

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

AVERAGE ANODE CHARACTERISTICS 
of Type 5583 are the same 

as those shown under Type 5581 

CATHODE 

T 5,(1 BULB 

SMALL- SHELL 
PEEWEE 

3- PIN BASE 

BOTTOM VIEW  

2 

669 MAX. 

MIN. 

MAX. 

2 13/32 

MAX. 

CATHODE 

92CM-8053p4 

—a-Indicates a change. 

MAY 1, 1951 TUBE DEPARTMENT 
RADIO CORRORATION OF AMERICA HARRISON. NEW MIS& 

CE-6053R4 
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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   amp 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . 10   sec 
Direct Interelectrode Capacitances ( Approx.):o 
Grid No.1 to Anode  0 03   µµf 
Input  1.8   µµf 
Output  0 54   pmf 

Ionization Time ( Approx.): 
For conditions: dc anode volts = 100; grid-NO. I 

square-pulse volts = +50; peak cathode 

amperes during conduction . 0.150  0.5 msec 
Deionization Time ( Approx.): 

For conditions: dc anode volts =. 500; grid-No.I 

volts w - 100, grid-NO. I resistor ( ohms) = 
1000; dc cathode amperes = 0.025   25 µsec 

For conditions: dc anode volts = 500; grid-No I 
volts = - 13; grid-No. I resistor ( ohms) = 

1000; dc cathode amperes = 0.025   40 µsec 
Maximum Critical Grid—No.1 Current, with ac 

anode-supply volts ( rmsl = 350, and 

average cathode amperes . 0.025   0.5 µamp 
Anode Voltage Drop ( Approx.)   lo volts 
Grid—No.1 Control Ratio ( Approx.) with grid-No.I 

resistdr Imegohms1 = 0; grid-No.2 volts = 0 . . . 250 
Gria—'4o.2 Control Ratio ( Approx.) with grid-No.I 

volts = 0, grid-No.2 resistor lams) - 0   15 

Withcut extemal shield. 

Mechaoical: 

Mounting Position  Any 
Maximum Overall Length   
Maximum Seated Length  1-1/2" 
Lengtn, Base Seat to Bulb Top ( excludirg tip). 1-1/3".±3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small—Button Min:eture 7—Pin 

Basing Designation for BOTTOM VIEW   7BN 

Pin 1— Grid No.1 

Pin 2— Cathode 

Pin 3 — Heater 
Pin 4— Heater 

Pin 5— Grid No.2 

Pin 6— Anode 

Pin 7— Grid No.2 

FEB. 1949 TUBE DEPARTMENT TENTAT4F DATA 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



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 conduction@ -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conductione. . -10 max. volts 

CATRODE CURRENT: 
Peak   0.1 max. amp 
Average  ° 0  025 max. amp 
Surge, for duration of 0.1 sec. max. 2 max. amp 

GRID-No.2 CURRENT: 
Average. +0  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 positive with respect to cathode . 25 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 volts 
Grid No  2  Connected to cathode at socket 
RMS 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 Resistanced   5000 ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max.megohms 

▪ averaged over any interval of 30 sec. max. 

o approximately AO° 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. 

FEE. 1, 1949 TUSE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION 0114164MA, MORISON, NOW JERSEY 
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5696 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 5696 
GRIO-N22 (SHIELD) VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR- 0.1 MEG. ANDIO 
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 

Range for Range for 

_10 Megohms 0.1 Megohm - 

\L /  .. 

.1 \ 
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% 
\ 
% 
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\‘. 
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\ 
\ 
\ 
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400 o 
u) 

3005.5 

_J 
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200 O  La 
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-6 -4 -2 o 
DC GR1D-N21 SUPPLY VOLTS 

92CM-7045T 

FEB. 1, 1949 
TUBE DEPARTMENT 

RADIO COIPOIATION Of AMERICA, IMEEISON, NEW SEEM, 

CE-7045T 
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5696 

THYRATRON 

AVERAGE CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

T YPE 
- Ef. 

GRID 
GRID 
o=CONDUCTION 

6.3 
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-NR 

5696 
VOLTS 

2 
I 
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e 
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Ii; 
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u. 
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à 

Cr 

O 

0.03 

0.04 

-5 -4 -3 -2 - I 
DC GRID- 5121 VOLTS 

92CM-70477 

AVERAGE CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 
- E 

GRID 
- GRID 

f r 6.3 

-N22 
-N21 

5696 
VOLTS 

(SHIELD) 
RESISTOR 
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(OHMS)=0 

- 

- 

ANODE MA= DC 2 

10 

, 
25 

50 

75 

,,,.._.... 
• 

100/ 

- 0 -5 -8 -4 -2 0 
DC GRID -N4 VOLTS 

92CM-70521 

2 

FEB. 1. 1949 TUBE DEPARTMENT CE-7047T - 7052T 
1.0,0 C0/11.0tAtION OF »AFRICA. HAIPISON. NEW JERSEY 





5727 

GAS THYRATRON 
7—PIN MINIATURE TETRCICE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Uni potent ial Catnode: 
Voltage   6.3 ± 10%* . . . ac or dc volts 
Current   0.6   amp 

Cathode: 
Minimum heating time prior to 
tube conduction   

Direct Interelectrode Capacitances 
(Approx.):° 
Grid No.1 to anode  
Grid No.1 to cathode, grid No.2, 

and heater  
Anode to cathode, grid No.2, 

and hea:er  
Ionization rime ( Approx.): 
For dc anode volts . 100, grid-
No.1 volts ( square-wave pulse) = 
50, peak anode amperes during 
conduction = 0  5  

Deionization Time ( Approx.): 
For dc anode volts = 125, dc anode 
amperes = 0.1, grid-No.1 resistor 
(ohms) = 1000, and grid-No.1 volt; 
- -100  

For dc anude volts = 125, dc anode 
amperes . 0.1, grid-No.1 resistor 
(ohms) = 1000, and grid-No.1 volts 
- -10   

Maximum Critical Grid-No.1 Current: 
For anode-suppiy volts ( rms) = 460, 
and average anode amperes = 0.1 . .   

Anode Voltage Drop (Approx  )  
Grid-No.1 Control Ratio ( Approx.) 

with grid-No.1 resistor ( megohms) 
= 0, grid-No.2 volts - 0  

Grid-No.2 Control Ratio ( Approx.) 
with grid-No.1 resistor ( megohms) 
= 0, grid-No.2 resistor ( megohms) 
= 0, grid-No.1 volts - 0  

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top(Excludino tip). . 1-1/2" ± 3/32" 
Maximum Diameter  3/4" 
Dimensional Outline   See General SectIon 
Bulb  15-1/2 
Base Small-Button Miniature 7-Pin (JETEC No.E7-1) 

..0 , See next page. 

8-57 

20 sec 

0.026 ggf 

2.4 Yelf 

1.6 Ygf 

0.5 µsec 

35 µsec 

75 µsec 

0.5 ga 
8 volts 

250 

1000 
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GAS THYRATRON 

Basing Designation for BOTTOM VIEW  7BN 

Pin 1- Grid No.1 

Pin 2- Cathode 

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-suPPIY frequency of 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 
Averages   0.1 max. amp 
Fault, forduration of 0.1 second max.. 10 max. amp 

GRID-No.2 CURRENT: 
Averages   +0.01 max. amp 

GRID-No.1 CURRENT: 
Averages . . . . . .   +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 100 max. volts 
Heater positive with respect tocathode 25 max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)   150 max. °C 

AMBIENT TEMPERATURE  -75 min. °C 

Typical Operation for Relay Service: 

RIAS Anode Voltage  117 400 volts 
Grid-No.2 Voltage  0 0 volts 
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 megohm 
Anode-Circuit Resistancee  1200 2000 ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max. megohms 

0.0.5.0.0e: See neat page. 
B-57 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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GAS THYRATRON 

PULSE-MODULATOR SERVICE 

For rectangular-wave shapes, duty cycle of 0.001 max., 
pulse duration of 5 psec. max., and pulse-repetition 

rate of 500 PPs max. 

Maximum and Minimum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   500 max. volts 
Inverse . . . . . . . .   100 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction  -50 max. volts 
Average, during tube conduction -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction  -100 max. volts 
Average, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak  10 max. amp 
Average   

01g0 mr4:: amp Rate of change  amp/usec 
PEAK GRID-No.2 CURRENT  0.02 max. amp 
PEAK GRID-No.1 CURRENT  0.02 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 0 max. volts 
Heater pos;tivewith respect to cathode 0 max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)  150 max. °C 

AMBIENT TEMPERATURE   -75 min. oc 

Maximum and Minimum Circuit Values: 

Grid-No.1-Oircuit Resistance  0.5 max. megohm 

Grid-No.2-Ci-cuit Resistance  525000 max. ohms 
u. 2000 min. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are initial, unless otherwise specified 

Note Mtn. Max. 

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 

*, 0.°.0.*: see next page. 

8-57 TENTATIVE DATA 2 ELECTRON TUBE DIVISION 
JADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



5727 

GAS THYRATRON 

Note Min. Max. 

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 ma 

-leater 100 volts negative 
with respect to cathode 1 15 Ma 

Heater-Cathode Leakage 
Current at 500 hours: 
Heater 25 volts positive 

with respect to cathode 1 20 µa 
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 

Note 1: with 6.3 volts ac or dc on heater. 

Note 2' ':> el liset'Ot°°e(ts::9.1':f l! el)? erjr:ONIC:1 % it:1%f e lgtoehm7s)% 10°.1? 

Note 3: With anode-supply volts ( res) 660. grid-No.2 volts 0. load 
resistor ( ohms) 3000. and grid-NO.i resistor (megohms) 10. 

Note A: with 7.0 volts ac or dc on heater. 

Note 5: 1,U sfr2di-oNe0..2 .vflociltgic=1- ArriZIN,bt..1„. v(Utg:h;s?.. le?. resistor 

Note 6: with 5.7 volts ac 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. 

Note 9: With anode-supply volts ( res) 150, grid-90.1 supply volts 
(res and in phase with anode-supply voltage) • 16. 

Note 10: beletg":;N i,2>auln = 0380 with respect to anode and all other 

• For pulse-modulator service, tolerance is +109, -5%. 

O Without external shield. 

▪ Averaged over any interval of 30 seconds maximum. 

o 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. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 
Impact Acceleration   750 max. 9 
This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are tested in 

8-57 TENTATIVE DATA 2 
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GAS THYRATRON 

four different positions. At the end of this test, tube 

wi II not show permanent or temporary shorts or ope 
circuits, and are required to meet established limits fo 
heater-cathode leakage current, grid-No.I supply voltag 

for tube conduction 111 and anode-supply voltage or tub 
conduction ( 1). 

Fatigue Rating: 

Vibrational Acceleratior  2.5 max. 

This test is performea on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected 
in each otthree positions to 2.5 g vibrational acceleration 

at 60 cycles per second for 32 hour,. At the end of this 

test, tubes will not show permanent or temporary shorts 

or open circuits, and are requirec to meet established 

limits forheater-cathode leakage cur -ent, grid-No.1 supply 

voltage for tube conduction Ill and anode- supply voltage 
for tube conduction 

e 

e 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation. . . . 2000 min. cycles 
Under the folrowing conditions: Heater volts = 7.5 cycle 

one minute on and oneminute off, heater 100 volts negative 

with respect to cathode, and all other elements connecte( 

to ground. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test a take is considered in-

operative if it shows a permanent or temporary short or 
open circuit. 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes Iron each 

production run to insure that tubes have been properly 

stabilized. Conditions of life testing are specified 

under 50G-hour intermittent life performance, except test 

run at rom temperature. Tubes are initially reed for 

grid-No.I supply voltage for tube conduction Ill. At the 

end of I hot.r, grid-No. supply voltage is rend. The 
variation in the 0-hour and I-hour readings will not exceed 

15 per cent. Tubes must also meet established lim.ts of 
grid-No.1 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 hourt, a tube 

is corsidered inoperative if it shows a permanent or 

8-57 TENTATM DATA 3 ELECTRON TUBE DIVISION 
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GAS THYRATRON 

 4111 
temporary short oropen circuit orfails to meet establish— 

ed limits of grid—No.I supply voltage for tube conduction 

111. 

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 
underthe following conditions: Heatervolts= 6.3, anode— 

supply volts ( rms) = 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 loCI = 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.I 

supply voltage ( il, and 500—hour limits for anode—supply 

voltage ( 11, 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 5727 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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5728/ FG-67 

MERCURY-VAPOR THYRATRON 
NEGATIVE/POSITIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Min. Av. Max. 
Voltage ( AC or DC) . . . 4.75 5.0 5.25 volts 
Current at 5.0 volts . . - 4.5 4.9 amp 

Cathode: 
Minimum Heating Time, 

prior to tube conduction   5 minutes 
Maximum Outage Time, 

without reheating   See Curves 
Direct Interelectrode Capacitances 

(Approx., without external shield): 
Grid to Anode   3.25 mmf 
Grid to Cathode 8  9 MMf 

Maximum Critical Grid Current 
with ac anode volts ( rms) = 220 10 µamp 

Anode Voltage Drop ( Approx.)   16 volts 
Ionization Time ( Approx.): 
For conditions: dc anode-supply volts 
= 100, peak grid volts = +35, and 
peak anode amperes - 15   15 µsec 

Deionization Time ( Approx.): 
For conditions: dc anode volts = 120, 
dc grid-supply volts= -500, grid 
resistor ( ohms)= 1000, and dc anode 
amperes = 2.5   5 µsec 
For conditions: dc anode volts = 120, 
dc grid-supply volts= 0, grid res'stor 
(ohms) = 1000, and dc anode amperes = 2.5 850 µsec 

Mechanical: 

Mounting Position   Verticai, base down 
Maximum Overall Length   7" 
Seated Length   5-1/8" t 1/4" 

Maximum Diameter   3" 
Bulb   ST-23 
Cap   Medium ( JETEC No.C1-5) 
Base . . Med:um-Shell Small 4-Pin, Bayonet (JETEC No.A4-10) 

BOTTOM VIEW 

Pin 1: Heater 

Pin 2: Cathode 
(Grid & Anode 

Return) 

Pin 3: Grid 

Pin 4: Heater, 
Cathode 

MARCH 1, 1954 TWEDERARTIMENT TEN1ATIVE DATA 
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MERCURY—VAPOR THYRATRON 

TemperatJre 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 

condensed-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 pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to 
Eau librium Above Ambient Temperature 

(Approx.):  
No Load   25 
Full Load   31 

Oc 

oc 

INVERTER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 max. volts 
Inverse   1000 max. volts 

GRID VOLTAGE: 
Peak, before anode conduction   -500 max. volts 
Averages, during anode conduction -5 max. volts 

CATHODE CURRENT: 
Peak   15 max. amp 

Average'.   2.5 max. amp 
Fault, for duration aI 0.1 sec. max 200 max. amp 

GRID CURRENT: 
Average'   +0.3 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE . +40 to +80 oc 

▪ with neater voltage. A.75 volts and no heat-conserving enclosure. 

• Averaged over one conducting cycle. 

se Averaged over any interval of 15 seconds maximum. 

MARCH 1. 1954 
TUSE DEPARTMENT TENTATIVE DATA 
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MERCURY-VAPOR THYRATRON 

3 DIA. MAX 
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CHARACTERISTIC CURVES 

RATE OF RISE OF COND - 
MERCURY TEMPERATURE 

£A44.75 VOLTS 

NO LOAD  

O 10 20 30 40 
KEATING TIMP - MINUTES 

92C3-79641 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE IS FOR CONDITIONS WHERE: 
Ef r SD VOLTS AC t 5,0; CIRCUIT 
RETURNS TO PIN NI 1. THE RANGE 
INCLUDES INITIAL AND LIFE VARI - 
ATIONS OF INDIVIDUAL TUBES. AS 
WELL AS CHANGE IN CHARACTER-
ISTICS DUE TO HEATER PHASING. 
GRID RESISTOR (OHMS) O. 
CONDENSED - LEERCURT TEMPERA-
TURE RANGE , 40.-60% 

CONDUCT-

NON-

CONDUCTING 

200 

-10 440 420 
OC GRID SUPPLY VOLTS 

92C5-81081 

954 TUBE DEPARTMENT 
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• CHARACTERISTIC CURVES 

AVERAGE GRID 

CHARACTERISTICS 
BEFORE ANODE CONDUCTION 
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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 SPC 
Direct Interelectrode Capacitances ( Approx.) :a 

Grid to anode  2 mist 
Grid to cathode  12 µµf 

Ionization Time ( Approx  )   10 µsec 
Deionization Time ( Approx  )   1000 µsec 
Peak Tube Voltage Drop at anode 
amperes - 8  10 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   6-1/4" 
Maximum Diameter   1-5/8" 
Weight ( Approx.)   4 oz 
Bulb   T13 
Cap  Medium (JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base   Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No.A4-10) 
Rasing Designation for BOTTOM VIEW  4CF 

Pin 1- Filament 
Pin 2- Filament 

Tap, Cir-
cuit Returns 

Pin 3.- Grid 
Pin 4- Filament 
Cap- Anode 

Thermal: 
Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to [qui -
1 ibriumAbove Aiviient Temperature ( Approxj: 
No load  25 
Full load  30 

OC 
OC 

GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute -Maxtmuu Values: 

For anode -suPPIY frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division %trim, N. J. 

DATA 
5-62 



710/6011 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  500 max. volts 
During tube conduction  10 max. volts 

CATHODE CURRENT: 
Peak  30 max. amp 
Averageb  2.5 max. amp 
Fault . . . . . . . .   250 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating)e  -40 to +80 °C 

Without external shield. 

b Averaged over any interval of 5 seconds maximum. 

C For longest life, the operating condensed—mercury temperature range after 
warm—up should be kept between + A00 and + 800 C which corresponds approxi— 
mately to + 10° to + 50° C ambient. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Gas and Mercury-Vapor Thyratron 

NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage ( AC or DC) 2  5 volts 
Current at 2.5 volt!. 5  0 t 0.5 amp 
Minimum heating time prior to 

tube conduction   5 sec 
Direct InterelectrodeCapacitance(Approx.): b 
Grid to anode   2 Milf 

Ionization Time ( Approx.)   10 µsec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   5 µa 
Peak Tube Voltage Drop at anode 
amperes - 3   15 volts 

Mechanical: 

Operating Positior  Vertical, base down 
Maximum Overall Length  6-1/8" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  3 oz 
Bulb ST16 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet (JEDEC 4o.A4-10) 
Basing Designation for BOTTOM VIEW 3G 

Pin 1-Filament 
Pin 2- No Internal 

Connection 

Pin 3- Grid 
Pin 4 - Filament 
Cap- Anode 

Thermal: 

Type of Cooling  Connection 
TemperatureRiseof Condensed Mercury to Egui-

libriumAboveAmbient Temperature ( App-ox.) . 15 oc 

GRID-CONTROLLED-RECTIFIER SERVICE° 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For anode-supply frequency of 60 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 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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ANODE CURRENT: 
Peak  3 max. amp 
Averagec  1 max. amp e 
Fault   50 max. amp 

CONDENSED—MERCURY TEMPERATURE 
RANGE ( Operat ing)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 after 
warm-up should be kept between + 40. and veo C which corresponds approxi-
mately to 0100 to 050. C ambient. 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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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 
Direct Interelectrode Capacitance ( Approx.):b 

Grid to anode   3 µµf 
Ionization Time (Approx.)   10 µsec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   10 ma 
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  112 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet ( JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 40 

2  5 volts 
6  3 t 0.8 amp 

Pin 1 - F,lament 
Pin 2 - Anode 

Pin 3 - Grid 
Pin 4 - Filament 

Thermal: 

Type of Cool ing  Convection 
TemperatureRie of Condensed Mercury to Equ 

1 br um Above Ambient Temperature ( Approx.) . 30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For anode-supply frequency of 60 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 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE CURRENT: 
Peak  8 max. amp 
Averagec  1 max. amp 
Fault . . . . . . . .   80 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE ( Operating) d  -40 to +80 °C 

a With circuit returns to filament- transformer center-tap. 

h without external shield. 

C Averaged over any interval of 5 seconds maximum. 

d For longest I ife, the operat ing condensed-mercury temperature range after 
warm-up should be kept between 4.41:gland +800 C which corresponds approxi-
mately to • 100 to + 50° C ambient. 

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



760/6858 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage ( AC or DC) 2  5 volts 
Current at 2.5 volts  21 i 2 amp 
Minimum heating time prior to 

tube conduction   60 sec 
Direct Interelectrode Capacitance ( Approx.):b 
Grid to anode   4 mmf 

Ionization Time ( Approx.)   10 µsec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   10 ma 
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  J  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 - F i lament 
Pin 3- Filament 

Pin 4- No Internal 
Connection 

Cap- Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to 

Equilibrium Above Ambient 
Temperature ( Approx.)   30 oc 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Abs0tute-eixImum 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 

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

DATA 
5-62 



760/6858 

CATh-ODE CURRENT: 
Peak  77 max. amp 
Averagec  6.4 max. amp 
Fault   770 max. amp 

CONDENSED—MERCURY TEMPERATURE RANGE 
(Operat ng)d  -40 to +80 

a 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, the operating condensed-mercury temperature range after 
warm-up should be kept between . 40 0 and 080. C which corresponds approxi-
ma:ely to 010 0 to A50 0 C ambient. 

oc 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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6012 

GAS THYRATRON 
NEGATIVE-CONTROL TETRODE TYPE 

• 

GENERAL DATA 

Electrical: 

Beater. for Umipotential Cathode: 

Min. Av. Max. 
Voltage 
Current at 6.3 volt. 5  7 6.3 6.9 ac or dc volts 

- 2.6 2.85 amp 

Cathode: 

Minimum heating time prior to 

tube conduction  30 sec 

Maximum outage time without reheating. 5 sec 

Direct interelectrode Capacitances 
(Approx.) :° 

Grid No.1 to anode   0.23 µµ 
Grid No.1 to cathode, grid No.2, 

and heate ,   5.8 µµ 

Anode to cathode, grid No.2, 

and heater   3.9 µµf 

Ionization Tine ( Approx.): 

For condicions: 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 µsec 

Deionization Time ( Approx  )   See Table I 
Maximum Critical Grid-No.1 Current: 

For condiclans: ac anode-supply volts 

= 460 Irme), and average anode am-

peres = 0  5   3 µamp 
Anode Voltage Drop ( Approx.)   10 volts 

Grid-No.1 Control Ratio ( Approx.): 

For conditions: grid-No.I resistor fib Imegohms) = 0, grid-No.2 resistor 

lmegohms) = 0, and grid-No.2 volts 
0  150 

Grid-No.2 Control Ratio ( Approx.): 

For condit"ons: grid-No.) resistor 
Imegohms1 . 0, grid-No.2 resistor 

Imegohms1 - 0, and grid-No.I volts 

gli 

650 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   3-7/8" 

Maximum Seated Length  3-5/16" 

Màximum Diameter   1-23/32" 
illeBulb   T-12 

Base   Large-Wafer Octal 5-Pin 

with External Barriers and Sleeve (JETEC No.86-100) 

° Without external shield. ..-Indicates a caringe. 

4-56 DATA 1 
TUBE DIVOMON 
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6012 

GAS THYRATRON 

Basing Designation for BOTTOM VIEW   6C0 

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. volts 
Inverse. . . . . . . . .   1300 max. volts 

GRID-flo.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -100 max. volts 
Averagee, during tube conduction -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -200 max. volts 
Averaged, during tube conduction . . -10 max. volts 

CATHODE CURRENT: 
Peak   5 max. amp 
Averagee   0.5 max. amp 
Fault, for duration of 0.1 second max. 20 max. amp 

AVERAGE GRID-No.2 CURRENTe   +0.05 max. amp 
AVERAGE GRID-No.1 CURRENTe   +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. vols 

AMBIENT-TEMPERATURE RANGE  -75 to +90 °C 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   2 max. megohn 

# Averaged over any i nterval of 30 seconds max imum. 

III 

Ile—.. Ind icates a change. 

4-56 DATA 1 
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6012 

GAS THYRATRON 

TABLE I 

Ecc i = DC Grid-No.1 Supply Voltage (Volts) 
Ecc2 . DC Grid-No.2 Supply Voltage (Volts) 
Pg i = Grid-No.1 Resistor ( Meanhms) 
P . Grid-No.2 Resistor ( Ohms) 
'92 

0  DC Anode Volts 125 250 
R g 1 E ce 1 R 92* Ece2 

DC Anode Amperes 0.5 1.0 0.5 1.0 

DEIONIZATION 
TIME 
msec 

(Approx.) 

175 
350 
650 

100 
125 
250 

225 
375 
700 

125 
150 
275 

250 
450 
1100 

100 
150 
275 

275 
475 
1200 

125 
175 
300 

D.001 
0.1 

2 

0.001 
0.1 

2 

-13 

-100 

1.000 

1000 

0 

0 

* Series resistor between grid NO.2 and cathode. 

19/1j — w. 

MAX. 

T 12 BULB 

LARGE-WAFER OCTAL 
6-PIN WITH 

3 1 5/16' 

MAX. 

MAX. 

EXTERNAL BARRIERS 
AND SLEEVE 

JETEC NS B6- I00 

/ 

I 

..— I 23132  

MAX. 

92C5 -7635R1 

4-56 TUBE DIVISION 
INDIO COW0EATION OF MWRICA. NAIMISON. NEW MINE 



6012 

GAS THYRATRON  • 
OPERATIONAL RANGE 

OF CRITICAL GRID—N21 VOLTAG 
GRID-N22 (SHIELD) VOLTS = 0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID- Nei 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 • 90 ° C. 

RANGE FOR RANGE FOR 
2 MEGOHMS .. ------ ./.0.1 MEGOHM 

NV CON-
DUCTING 

,CRITICAL 
., 

‘/ 

CONDUCTING 
NON 

-16 -12 -8 -4 
DC GRID - N21 SUPPLY VOLTS 

92CS - 774811 

800 

4-5E 
TUBE DIVISION 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 

• 





6012 

CHARACTERISTIC CURVES 

AVERAGE GRID-N2I 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 

i I 1 
Ef = 6.3 VOLTS 
GRID- N2 2 (SHELD) 
.GRID-N. 2 RESISTOR 
GRID- Ng I RES 
O = CONDUCTION 

P 

1 

vOLTS=0 

STOR (OHMS)=0 
STARTS 

1 1 1  

(OHMS)=0 

/ 

DC ANOD VOLTS= 5 

50,1 
'..----.................\40d 

200 
100 

300 

500 

1 

1 
0.030 

-1 - 0 
DC GR D- N21 SUPPLY VOLTS 

92CM - 7763T1 

+0.010 

•0.005 

O 
1!6' 

-0.005 ,1 

0.010 — 

Cols 

O 

0.020 

0.025 

AVERAGE GRID-N21 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

..- Ef 

GRID 

-GR 
GR 

i 

06.3 

-N2 

D - N22 
D-N2I 

IIII 

VOLTS 

2 

RESISTOR 

II 

(SHIELD) VOLTS * 0 

RESISTOR (011M5)=0  
(OHMS)=0 

k 

— DC ANODE MA.. 100 

400 

-2 +2 
DC GRID-N21 SUPPLY VOLTS 

92CM- 77b4T1 

+20 

lO .t.t 

0 

20 

‘7, 

TUBE DIVISION 
RADIO CORPORATION 01 AMERICA. HARRISON. NEW JERSEY 

CE- 776311 
—776411 



6130/3C45 

HYDROGEN THYRATRON 
POSITIVE-CONTROL TRIODE TYPE 

For Operation at Altitudes up to 50000 Feet 

ec) 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 +5% -10% ac or dc volts 
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 mmf 
Grid to cathode   8.6 mmf 

Ionization Time ( Approx.) °  0.6 µsec 
Deionization Time ( Approx.)   25 µsec 
Anode-Cathode Voltage Drop ( Approx.) 

At middle of pulse duration   t50 volts 
Maximum Variation in Firing Time (Jitter) 0.06 µsec 

Mechanical: 

Operating Position   Any 
Overall Length   5" t3/16" 
Seated Length   4-3/et 3/16" 
Maximum Diameter   1-9/16" 
Bulb   T-12 
Cap   Small (JETEC No.C1-1) 
Base . . . Medium-Micanol-Shell Smell 4-Pin ( JETEC No.A4-9) 

BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Cathode 

Pin 3- Grid 

Pin 4 - Heater, 

Cathode 

Cap- Anode 

Cooling   Natural 

PULSE MODULATOR SERVICE 

Maximum and Minimum CeS e Ratings, Absolute Values: 

For Pressures Down 
to 70 mm of He. 

DC ANODE-SUPPLY VOLTAGE   800 min. volts 

0 Defined Is the time interval between thx point on the rising portion of 
the grid pulse which is 26% of the peak unloaded pulsx. amplitude and 
the point on the anode—current pulse which is 26% of : ts peak amplitude. 
The anode—current pulse has a time rife of 0.05 mi:rosecond maximum, 
The grid pulse has a peak amplitude of 130 volts minimum, has a rise 
time of 0.5 microsecond maximum, and is supplied by driver having 
1500 ohm, maximum internal impedance. 

• Continuous Commercial Service. 

• Corresponds to altitude of about 50000 feet. 

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 1 
ItA010 CORPORATION OF APAEPICA, I...ITO.. NEW Uf use, 



6130 

HYDROGEN THYRATRON 

PEAK ANODE VOLTAGE: 
Fo'ward ( Ebel'   3000 max. volts 
Inverse  S% of Ebe min. voltS 
After anode-current pulse:à 

During first 25 µsec   1500 max. volts 
After first 25 µsec  3000 max. volts 

GRID VOLTAGE: 
Neaative ( DC or Peak), 

before conduction 200 max. volts 
Peak positive Pulse  175 min. volts 

ANODE CURRENT: 
Peak   35 max. amp 
Average°   0.045 max. amp 
Rate of Rise   ' 750 max.amp/µsec 

OPERATION FACTORI  3 x108 max, 
PULSE DURATION*  6 max. µsec 
AMBIENT TEMPERATURE  -50 to +90 oc 

Typical Operation at 2000 pps in Accompanying Circuit: 

Pulse Duration 
ofo.5i.eec 

DC Ancde-Supply Voltage  1250 volts 
Peak Anode Voltage: 

Forward  3000 volts 
Inverse: 

Immediately after anode-
current pulse. . 530 volts 

Grid Voltage: 
Negative, before conduction   0 volts 
Peak positive pulse ( Unloaded) . 175 volts 

Effective Grid-Circuit Resistance. 1000 ohms 
Anode Current: 

Peak   35 amp 
Average°   0.035 amp 

Operation Factort  2.1 x 1015 
Peak Power Output to 

Pulse Transformer ( T) . 43000 watts 

Maximum Circuit Values: 

Effect:ve 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. 

• Exclusive of spike not having more than 0.05 microsecond duration. 

é Operation with a bulb temperature within the approximate range of 60° 
to 900E measured on the bulb directly opposite the anode is recommended 
for longest life. Toattain this temperature under operating conditions 
involving low ambient temperature, the use of a heat-conserving enclo-
sure for the tube may be necessary. 

0 Averaged over any cycle. 

t Define*: as Peak Portard Anode Volts a Puise Repetition Rate (pps) shush. 
Anode Amperes (excluding spike). 

6: See next page. 

JUNE 14, 1954 MOE DIVISION 
IMO COUOLATION Of »MUG% MAMMON, NEW AMY 
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6130 

HYDROGEN THYRATRON 

Pulse dura ,ion is defined as the time interval between points on the 
pulse enveope at which instantaneous amplitudes are equal to 70.71 of 
the maximum amplitude excluding spike. 

Typical Pulse-modulator Circuit 
Operating at 2000 PPs 

C: Blocking Capacitor, 0.001 µf 

egg : Pulse Generator supplying peak positive-pulse grid 

voltage of 175 volts ( unloaded) 

L: Charging Choke, 5 henries 

PFN: Pulse- Forming Network with iterative impedance of 
50 ohms, and a two-way trans-
missiortimeof 0.5microsecond 

RI: Grid Resistor, 30000 ohms 

R2 : Effective Resistance of pulse generator, 1000 ohms 

RL : Load Resistance. Value reflected into pronary of 

transformer IT) is 35 ohms. 

1): Matching Pulse rransf,smer 

OPERATING CONSIDERATIONS 

CoolIng of the 6I30/3C45 is accomplished by natural cir-

culation of air around it. Under no circumstances should 

a stream of cooling air be applied to the glass envelope. 

JUNE 14, 1954 TEN -ATIVE DATA 2 
TUBE DIVISION 

RADIO CORPORATION OF »AFRICA, 11,1150N, NEW nest( 
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6130 

HYDROGEN THYRATRON 

9 " I /1, MAX. 

  1 15/32  MAX. 

± ; 

SMALL CAP 
JETEC Nma 

TI2 
BULB 

MEDIUM - SHELL 
SMALL 4- PIN 

BASE 
JETEC NBA4 - 9 

92CS- 7974 

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 prejudice to RCA's patent rights. 

JUNE 14, 1954 
TUBE DIVISION 

bA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-7974 



7086 
XENON THYRATRON 

NEGATIVE—CONTROL TRIODE TYPE 

FORCED—AIR COOLED 

Electrical: 

Filament, Coated:" 
Voltage  
Current at 2.5 volts   92 amp 
Minimum heating time, orior to 

tube conduction  60 sec 
Direct Interelectrode Capacitances:° 

Grid to anooe  44 µµf 
Grid to filament   7.5 µµf 

Ionization Time ( Approx  )   10 µsec 
Deionization Time#   1000 µsec 
Maximum Critical Grid Current for 

instantaneous anode volts = 650 . . 50 ma 
Peak Tube Voltage Drop . . . See Characteristics Range Values 
Maximum Commutation Factor'  400 va/µsec2 
Grid Control Ratio ( Approx.): 

Under conditions: 10000—ohm grid 
resistor, returns to filament 
terminal FS, voltage on filament 
terminal F in phase with anode 
voltage ( with respect to voltage 
at FS), anode voltage between 100 
and 70.0 volts, and plate load 
of 200C ohms   100 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   11.8" 

2  88" 
4  62" 

Weight ( Approx.)   3 lbs 
Bulb  T36 
Terminal Connections (See Dimensional Outline): 

GENERAL DATA 

Maximum Radius ( Including grid terminal) 
Maximum Diameter ( Excluding grid terminal) 

P— Anode 

G—Gr;c1 

F— Filament 

2.5 t 5% ac volts 

FS— Filament 
Cathode 
Shield, 
Circuit 
Returns 

Air Flow   60 cfm 
The specified air flow, fro. a 2— to 3— inch d;ameter nozzle 

located about 12 inches from the anode end of the tube and 

on the tube axis, should be directed at the anode cup and 

permitted to flow freely around the outside of the anode 

cup, grid—seal bard, and glass bulb. These requirements are 

for operation at sea level and at an ambient temperature of 

o .11,e: See next page. 
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7086 

XENON THYRATRON 

30 ° C. Athigheraltitudes and ambient temperatures, the air 

flow must be increased to maintain the respective seal 

temperaturesand the anode temperature within maximum ratings. 

Anode Temperature ( Measured within 
1/2 inch of region where anode 
terminal blade joins anode surface)  300 max. °C 

Temperature of Anode Seal, Grid 
Seals, and Filament Seals  180 max. °C 

Maximum Ratings, Absolute Values: 

For supPly frequency of 25 to 6o cPs 

Continuous Intermlttent 

Service . Service 

PEAK ANODE VOLTAGE: 
Forward  
Inverse  

GRID VOLTAGE: 
Peak, before tube con-
duction  

Average, during tube 
conduction   

ANODE CURRENT: 
Peak   
Average  
Fault, for duration of 

0.1 second maximum 
GRID CeRENT: 

Average positive . 
Peak positive with 
anode negative . 

AMBIENT-TEMPERATURE 
RANGE  

650 max. 650 max. volts 
650 max. 650 max. volts 

-150 max. -150 max. volts 

-10 max. -10 max. volts 

160 max. 400 max. amp 
40 max..° 7 max. *° amp 

4000 max. 4000 max. amp 

2.0 max. 2.0 max. amp 

0.1 max. 0.1 max. amp 

-55 to +75 -55 to +75 °C 

Typical Operation: 

For intermittent ac control of X-ray tube power 
util:zing inverse-Parallel circuitofFle.2 with 

anode-supply frequency of 6o cPs 

"On" ( Conduction) Period   2 sec 
"Off" ( Non-Conduction) Period  34 sec 
Re Anode-Supply Voltage   220 volts 
Grid-Bias Voltage  -50 volts 
Grid-Circuit Resistance  0.1 megohm 
Grid-Pulse Voltage   60 volts 
Anode Current ( Per Tube): 

Peak   400 amp 
AveraaeA   127 amp 

Load Re Demand Current  280 amp 

See next page. 
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7086 

XENON THYRATRON 

Maximum Circuit Values: 

Continuous Intermittent 
Service Se.-vice 

Grid-Circuit Resistance. . . 0.1 max. 0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Throughout Tube Life 

Note Nin. Max. 

Filament Current   1 87 97 amp 
Peak Tube Voltage Drop 1  2 - 413 volts 
Peak Critical Anode Voltage 1  3 100 volts 

Note 1: With 2.5 volts rms on filament. 

Note 2: With peak anode current of 400 amperes provided by a half-cycle 
pulse from a 60-cps sine wave. Pulse recurs once eacn second. 
Tubo drop is measured by an oscilloscope connected between anode 
and the filament terminal FS. The ririd is tied to anode through 
a lo,000-ohm resistor. 

Note 3: The voltage at terminal F is in phase with the anode voltage 
(with respect to voltage at filameut terminal FS). Circuit re-
turnsare made to terminal FS. Grid resietor A 0 to 100.000 ohms. 

In single-phase applications, to avoid excessive heating of the filament 
and for maximum tube life, the voltage at ilament terminal F should be 
in phase with the voltage at the anode te -misal (with respect to volt-
age at filament terminal FS). All returrs should be made t. filament 
terminal FS in order to reduce the amount of rms current fTowieg through 
the filament and filament leads. In pol YOhnse installations, quadrature 
operation of the filament is recommended to reduce exceesive heating 
of the filament and filament leads by the anode-return current. ID 

quadrature operation, the filament and anode voltages should be 90 
out of phase for optimum results. However, in practical tpplications, 
nearly full realization of the advantages of this type of excitation 
is possib'e with the filament and anode voltages between 60 ° and 1200 
out of phase. In polyphase operation where the anode voltage transfers 
from one phase toanother during the current-conduction period, quadra-
ture operation is obtained when the filament voltage pissas through 
zero at the center of the current-conduction period. 

° Without external shield. 

o Measured by Capacitor-Discharge Method as described in " Standard on 
Electron Tubes: Methods of Testing, 1950 ( 50 IRE 7.52) . available from 
The Institute of Radio Engineers, 1 East 79 St., New York 21, N. Y. 
Also available in Proceedings of the 1.I.E.., Vol.38, N..9. page 1092 
(September 1950). Conditions of measarement involve anode-supply 
voltage (Ebb) of 300 volts, grid-supply voltage ( Ecc) cf -150 voltt, 
grid resistor ( hg ) of 5000 ohms and anode current ( ip) of 2, amperes. 

4' Commutation factor is 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 foll.wing current 
conduction. 

• Continuous Service is defined as service where conduction recurs for 
each cycle of the anode-supply voltage. 

è intermittent Service is defined as sers ice where condurtion does not 
take place as often as every cycle of the anode-supply voltage. 

e averaged over any period of 15 seconds meo mum. 

43 This rating applies when the average or the rms load cdrrent is at a 
maximum with respect to the phase-retard angle. This condition obtains 
with zero phase-retard angle. As the phase-retard angle is increased. 
the average or rms load current is reduced but the severity of duty 
on the 7086 is not reduced. 

ne next page. 
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7086 

XENON THYRATRON 

The angle of phase retard is the angle by which the grid signal ( or 
the resultant tube conduction) lags the time at which the incoming and 
outgoing tubes have equal instantaneous values of voltage from the 
sinusoidal supply. 

• Ave-raged over any period of 36 seconds maximum. 

• Averaged over tne on period of 2 seconds. 

OPERATING CONSIDERATIONS 

rhe mounting may support the 7086 in any position. A 

suitable mounting arrangement is provided by the use of three 

insulated 1/4- inch-diameter studs set perpendicularly in a 

rigid surface at locations which are spaced to correspond with 

the spacing of the terminal holes as shown on the Dimensional 

Outline. The studs should extend a minimum distance of 5 

Inches out from the surface, and should be threaded for a sin-

mum length of 2 inches on their free end. Place a nut followed 

by a brass or copper washer on each stud so that 1-1/2 inches 

of the free end extends beyond the washer. Then mount the 

tube by slipping the holes of the tube's terminals onto the 

studs. The terminal lugs of the connecting leads to the tube 
can then be slipped onto their respective studs. Tighten the 

connection with a second nut on each stud. In order not to 

subject the glass- to-metal seals to stress which may damage 

them, use two wrenches--one on each side of the tube terminals 
when tightening a connection. 

Filament leads should be made of No.2 stranded copper wire, 

or equivalent. The tube end of the wire lead should be hard 

soldered to a 225-ampere ( minimum) copper terminal lug. Be 

sure that this terminal lug is placed in direct contact with 
the filament terminal before tightening the nut. 

The anode lead should be made of No.5 copper wire, or 

equivalent, and terminate at the tube end in a 150-ampere 
(minimum) copper terminal lug. 

The grid lead should terminate at the tube end in a lug 

that may be fastened to the grid terminal by a No.6 screw & nut. 

Sufficient anode-circuit resistance, including the tube 
load, must be used under any conditions of operation to pre-

vent exceeding the current ratings of the tube. 

4-58 ELECTRON TUBE DIViSION TENTATIVE DATA 2 
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7086 
XENON THYRATRON 

Numer;cal Relationships Among Electrical Quantities 

6 

E = Trans. Sec. Voltage ( Res) li = VMS Load Current 

Fa, - Average DC Output Voltage la = Anode Current ( RMS) 

Ea., = Pea= Forward Anode Voltage la. = Peak Anode Current 

Ears , = Peak Inverse Anode Voltage Par = Average Power in Load 

E. • Peak DC Output Voltage Pa , = Line Volt-Amp«reo 

Er = Major Ripple Voltage ( RMS) Pap. . Trans. Pri. Volt-Amperes 

I = Supply = requency pas • Trans. Sec. volt-Amperes 

fr = major Ripple Frequency Par = DC Power ( Ea ," x lay ) 

Average OC Output Current PF = Peak Load Voli.-Amperes 

la = Average Anode Current 

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 Flg.2 Fig.3 Fig.4 Fig.5 

Voltage Ratios 

Elfav - - 2.22 1.11 1.11 

Ebmi /E 1.41 1.41 1.41 2.83 1.41 

EbmI /E av _ _ 3.14 3.14 1.57 

Em /E av - - 3.14 1.57 1.57 

Er/Eav - - 1.11 0.472 0.472 

Ebmf /E: 

Resistive Load 1.41 1.41 1.41 1.4' 1.41 
Inductive Load ° 1.41 1.41 1.41 2.83 1.41 

Frequency Ratio 

fr/f - - 1 2 2 

Current Ratios 

Ibil av 
_ I 0.5 0.5 

Resistive Load 

loi: av _ 1.57 0.785 0.785 

lbm /l av - 3.14 1.57 1.57 

1pm/I b 3.14 3.14 3.14 3.14 3.14 

11// b 2.22 2.220 - - - 

Inductive Load. 

lonav - - C.707 0.707 

lomil av 
_ - I I 

Ipmile - - 2 2 

Ibil av 
_ - 0.5 0.5 

.,*: See next page. 
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7086 

XENON THYRATRON 

RATIO Fig. I F i g.2 F ig.3 F i g. 4 Fig.5 

Power Ratios 

'ac ' I bEbmf 

Resistive Load 

Pas /Pdc 

eap/Pdc 

PaliPdc 
In lye t ive Load a 

Pas / Pdc 

Pap /Pdc 

Pal / Pdc 

1.57 

_ 

_ 

— 

_ 

- 

- 

1.57 

- 

_ 

- 

- 

- 

- 

- 

3.49 

2.69 

2.69 

_ 

- 

- 

- 

I . 74 

1.23 

1.23 

1.57 

1.11 

1.11 

- 

I . 24 

1.24 

1.24 

I.11 

1.11 

1.11 

• The ase of a large filter- input choke is assumed except for the circuit 
of Figs.1 and 1. 

' k = : 12 number of turns in secondary of transformer Tp divided by the 
number of turns in the primary of Tp. 

CIRCUIT 

Sirgle-Phase 

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 

MAX. AV. 
AC OUTPUT 

OVA 

Px  

Fig. I 
Inverse-Paral lei 

(AC Voltage Control I 

Intermittent Service 

Continuous Service 

460 

460 

- 

- 

- 

- 

- 

- 

{130 à 
7. 

40 é 

Fig. 2 
Full-Wave 

Reflected Impedance 
CPC Voltage Control 1 460 - - - 404) 

Fl g.3 
Ralf-Wave 

IX Voltage Control I 460 2C5 40 8 - 

Fig. 4 
Full-Wave 

1DC Voltage Control I 

With Resistive Load 
With Inductive Load 

230 
230 

2C6 
2C5 

9::/ 
80 

16 
16 

- 
- 

Fig.5 
Series 

1IX Voltage Control I 460 410 RO 32.5 - 

L Under conditions with on period of 2 seconds and • off• period of 
36 seconds. 

é averaged over any period of 36 seconds maximum. 

1 Averaged over any period of 15 seconds maximum. 
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7086 

XENON THYRATRON 

AC Voltage Control 

SINGLE-
PHASE 
SUPPLY 

FIG.I SINGLE-PHASE INVERSE-PARALLEL 

PHASE SHIFTER 

SINGLE -

PHASE 
SUPPLY 

FIG.2 FULL—WAVE SINGLE—PHASE 
REFLECTED IMPEDANCE 

Devices and arrangements shown o- described herein may 
use patents of RCA or others. Information contaieed 
herein is furnished without responsibility by RCA -or 
its use and without prejudice to RCA's paten -. rights. 

4-58 ELECTRON TUBE consIoN 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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7086 

XENON THYRATRON 

DC Voltage Control 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FiG.3 HALF-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.4 FULL-WAVE SINGLE -PHASE 

PHASE SHIF TER 

SINGLE 
/ PHASE 
/ SUPPLY 

FIG.5 SERIES SINGLE -PHASE 

NOTES 

E66 = GRID-BIAS SUPPLY VOLTAGE 
Rq = GRID CIRCUIT RESISTANCE 

T = PEAKING TRANSFORMER 
IN FIG.8_ THE RECTIFIER TUBES 
MAY BE USED AS DIODES. 
THE 7086 IS USED AS A 
DIODE BY CONNECTING THE 
GRID TO FILAMENT TERMINAL 
FS. 

92CL-9438 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW ARSE,' 

CE-94388 



RANGE IS FOR CONDITIONS WHERE 
Ef =25 VOLTS AC ±.5%.CIRCUIT RETURNS TO FILAMENT TERMI-

NAL FS FILAMENT VOLTAGE AT TERMINAL F IN PHASE 
WITH ANODE VOLTAGE (WITH RESPECT TO VOLTAGE AT FS). 

THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 
INDIVIDUAL TUBES 

GRID RESISTOR = O TO 100000 OHMS 
AMBIENT- TEMPERATURE RANGE = - 55*TO +7.5* C 

wii 
hrem:.  

"lingerâil " CSN' T-

5 

DC GRID-SUPPLY VOLTS 92CS - 9436 

SHIFT OF TYPICAL CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

Ef 2.5 VOLTS AC 
GRID RESISTOR= 10000 OHMS 
* BETWEEN FILAMENT VOLT-

AGE AT TERMINAL F AND 
ANODE VOLTAGE (WITH 
RESPECT TO VOLTAGE AT 
FS). 

-15 -10 -5 0 
DC GRID-SUPPLY VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPOIATFON OF ARAFRIC• HARRISON. NEW AMR 
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7086 

XENON THYRATRON 

.eri.o3"1 

ANODE TERMINAL 

METAL CUPPED 
ANODE 

sMU>E-- 

.44" 2.03" 

r_ e MAX. Le t«2 3. " 

t I 

406'2.007"III 

5" MAX. 

 t•- •.— .62" MAX. 

3 -1..030" 2.005" 

T 36 BULB-- ". 

lÇq 

.6- MAX. 

.50 ,.03-

.75..3.03" 

FILAMENT TERMINAL 
CATHODE SHIELD 3.00.'1.03"  

10.5" 

II 8" 
MAX. 

.56 2.04 

FILAMENT 
TERMINAL 

4-5i- ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NO« JERSEY 

CE-9424A 



7086 

XENON THYRATRON 

GRID TERMINAL 

.156"1.007" 

t.02" 

2.3I«R. MAX. 

TOP VIEW 

2.1313R. MAX. 

92CJ-9424 

BOTTOM VIEW 

4-58 
ELECTRON TUBE DIVISION 

1*010 CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE-94248 



7086 
SHIFT OF CONTROL CHARACTERISTICS 
WITH CHANGE IN GRID- RESISTOR VALUE 

Ef= 2.5 VOLTS AC 
*BETWEEN FILAMENT 

VOLTAGE AT TERMI— 
NAL F AND ANODE 
VOLTAGE (WITH RE— 
SPECT TO VOLTAGE 
AT FS). 

. : I 

• 

-rt t  

CURVE 

A 

GRID 
RESISTOR 
MEGOHMS 

0.01 

0.1 
1 

••• 

CIRCUIT 
RETURN TO 
FIL. TERM. 

FS 

FS 

FS 

—25 —20 —15 —5 0 5 
DC GRID—SUPPLY VOLTS 

PHASE 
ANGLE 

o 

O 

o 

1000 

750 1-
O 

41 

500 0 

250 LI a. 

o 

92CS — 9437 

TYPICAL GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 

(fo1.•-• 14 '1, • 17-1:••:1:•-•!::•:4:••:  
2.5 VOLTS AC 

CIRCUIT RETURNS TO FILAMENT  
TERMINAL FS. 

-GRID RESISTOR = 0 OHMS 

ri  

II •I 

il 

PER 

•• 

is 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

—60 —50 —40 —30 —20 
DC GRID VOLTS 

—10 

II 

o 

-0.5 c,5 
a. 

—1.5 

92C5-9425 

• 

• 

• 

• 

• 
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7086 

CURRENT DEMAND CHARACTERISTIC 
AC VOLTAGE CONTROL SERVICE 

118•1114MIIIIIIMM . 
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2 3 4 6 e e 
DUTY—PER CENT 

DUTY-PER CENT:(TIME"ON?RATED 
AVERAGING TIME) x 100. 

CIRCUIT: TWO TUBES CONNECTED 
IN INVERSE PARALLEL. 
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2 
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CIK/6014 

XENON THY RATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: Mon. Av. Max. 

Voltage   2.4 2.5 2.6 ac o- cc volts 
Current at 2.5 volts.   5.5 6.3 7.1 amp 
Minimum heating time prior to 

tube conduction   25 sec 
Direct I nterel etrode Capac i tances ( App -ox.): 
Grid to anode   1 µµf 
Grid to cathode   10 µµf 

Maximum Deionization Time   500 µsec 
Maximum Critical Grid Current   5 µamp 
Anode Voltage Drop: 

Average, .st beginning of life   8 volts 
Maximum, st end of life   14 volts 

Maximum Commutation Factoré, 
averaged over first 500 volts cf 
inverse anode voltage rise  0.15 va/µs2 

Grid Control Ratio ( Approx.): 
Por conditions: 10000—ohm grid 
resistor, circuit returns to 

filament transformer center— 
tap, dc anode voltage, and dc 

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 Mediun-Mctal -Shell Small 4-Pin 

with Bayonet ( JETEC No.A4-89; 
Basing Designation for BOTTOM VIEW  4D 

Pin 1-Filament 

Pin 2- Anode 

Pin 3-Grid 

Pin 4 - Filament 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute 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 ra ,e of inverse 
voltage rise in volts per microsecond following current conduction. 

12-56 
TUBE DIVISION 

1,0010 CORPOtAlION OF AMERICA ...anon+. NEW misty 
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CIK/6014 

XENON THYRATRON 

ANODE CURRENT; 
Peak   
Average.   

0.56 sec. 
1 sec. 

Overload', for duration of e 2 sec. 
3 sec. 
4 sec. 

Fault, for duration of 0.1 second 
maximum  

8 max. amp 
1 max. amp 
8 max. amp 

4.5 max. amp 
2.25 max. amp 
1.5 max. amp 

1.13 max. amp 

AM8IENT—TEMPFRATURE RANGE  —55 to +75 

• Averaged over any period of 0.5 seconds. 
• Averaged for duration of overload occurring no more than once in any 

period of 0.5 seconds. 

OPERATING CONSIDERATIONS 

77 max. amp 
oc 

Circuit returns may be made to either side of filament or 

to transformer center-tap. 

The anode of the CIK/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. 

T 12 BULB 

MEDIUM-METAL-SHELL 
SMALL 4-PIN 
BAYONET BASE 
JETEC N£ A4-89  

MAX.-1 

4 /4 " 

MAX. 

92C5-9108 

12-56 
TUBE DIVISION 

10010 CORPORATION OF »AFRICA HARRISON, NEW JERSEY 
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CM/6014 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 
ff.= 2.5 

RETURNS 
ER CENTER 
INITIAL 
VIDUAL 
ea» 
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 
I 

CONDUCTING 

NON-

CONDUCTING .g 

-10 -8 - 6 -4 -2 0 +2 +4 +6 

DC GRID SUPPLY VOLTS 
92C5-9IIIT 

800 

600 0 

I-

C 
4004 

u 
o 

200 

12-56 CE-9111T 
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01 Electrical: 
Filament, Coated and Min. 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   31) sec 
Direct Interelectrode Capacitances ( Approx.): 

Grid to anode   ' im,f 
Grid to cathooe   14 mmf 

Maximum De ian i zat ion Time   1003 µsec 
Maximum Critical Grid Current   TD µamp 
Anode Voltage Drop: 

Average, at beginning of life   10 volts 
Maximum, at end of life   14 voltn 

Maximum Comrutation Factors, 
averaged over first 350 volts of 
inverse anode voltage rise  0.66 va/µn 2 

Grid ControT Ratio (Approx.): 
For conditions: 10000—ohm grid 

resistor, circuit returns to 
filament mid— tap, dc anode 

voltage, and dc grid voltage   200 

chanical: 

Mounting Position   Any 
Maximum Overall Length  

1-9/16" 
Weight ( Approx  )  3 07 
Maximum Diameter  

Cap  Mcdiun. (JETLC ',:o.C1-5) 
Bulb T-P 
Base Medium-Metal-Shell Small 4-Pin 

with 3ayonet ( JETEC No.44-89) 
Basing Designation for BOTTOM VIEW  4CF 

C3J/5632 
XENON THYRATRON 

NEGATIVF , q:)C.E TYPE 

Pin 1- Filament 
Pin 2- Filament 

Mid-Tap (5, 
Circuit 
Returns 

GENERAL DATA 

Pin 3 - Grid 
Pin 4- Filament 
Cap- Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values' 

PEAK ANODE VOLTAGE: 
Forward   900 max. volts 
Inverse   1250 max, volts 

é Defined as the product of the rate of current decay ir amperes per 
microsecond just before conduction ceases and the rate cf inverse 
voltage rise in volts per microsecond following current condàction. 

12-56 TUBE DIVISION TENTATIVE DATA 
tAPIO CORPOÉATION 01 AMERICA .resor, . 



s31 
C3J/5632 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction. . -100 max. volts 

ANODE CURRENT: 
Peak  30 max. amp 
Average.  2.5 max. amp 
Overload: 

Rating I', for 
duration of . 

Rating for' 

duration of . . 

10.37 sec. 
0.50 sec. 

1 sec. 

3 sec. 
4 sec. 

2 sec. 

f 3 sec. 
4 sec. 

4.5 sec. • 
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 50 seconds. 

30 max. amp 
22.5 max. amp 

11.25 max. affip 
5.63 max. amp 
3.75 max. amp 
2.82 max. amp 
3.75 max. amp 
3.40 max. amp 
3.30 max. amp 

OPERATING CONSIDERATIONS 

Circuit returns should be , onnected to filament mid—tap 

(pin 2). 

The anode of the C3J/5632 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. 

12-56 
TUBE DIVSION 
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XENON THYRATRON 
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C3J/5632 

XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
Ef . 2.5 VOLTS I 5.fo; CIRCUIT RE-
TURNS AND PIN 2 CONNECTED TO 
FILAMENT TRANSFORMER CENTER-
TAR THE RANGE INCLUDES INITIAL 
Arce LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESISTOR.° TO 10000 
OHMS. AMBIENT-TEMPERATURE RANGE 
= -55 TO 75.C. 

CONDUCTING 

NON—CONDUCTING .,---4//7,4 

900 

800 

700 cr) 

-8 0•6 
DC GRID SUPPLY VOLTS 

92CS - 9117T 

00 0-1 

00 41 
O 

000 

< u 
00 a 

00 

• 

• 

12-56 CE -9117T 
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C3J-A/5684 
XENON THYRATRON 
NEGATIVE—CONTROL TRIOCE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated and Mtn. Av. Max. 
Mid-tapped: 
Voltage between pins 1 

and 4 2  4 2.5 2.6 ac or dt volts 
Current at 2.5 volts. . . 7 9 11 amp 
Minimum heating time prior to 

tube conduction   311 sec 
Direct Interelectrode Capacitances ( Approx.): 

Grid to anode   2 pf 
Grid to cathode   14 MO-if 

Maximum Deionization Time   1000 msec 
Maximum Critical Grid Current   111 µamp 
Anode Voltage Drop: 

Average, at beginning of life   10 volts 
Maximum, at end of life   14 volts 

Maximum Commutation Factor. , 
averaged over first 350 volts of 
inverse anode voltage rise 

Grid Control Ratio ( Approx.): 
For conditions: 10000—ohm grid 

resistor, circuit 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  )  3 oz 
Cap 
Bulb 
Base 

0  65 va/µs2 

200 

Medium ( JETEC Nc.C1-5) 
  T-12 
Medium-Metal-Shell SmalT 4-Pin 
with Bayonet (JETEC No.A4-89) 

Basing Designation for BOTTOM VIEW  4CF 

Pin 1- Filament 
Pin 2- Filament 

Mid-Tape« 
Circuit 
Returns 

Pin 3-Grid 
Pin 4- Filament 
Cap- Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 maK. volts 
Inverse   1250 mac. volts 

Defined as the product of the rate of cureent decay in amperes per 
microsecond just before conduction ceases and the rate cif inverse 
voltage rise in volts per microsecond follswing current conduction. 

12-56 TENTATIVE DATA 
TUSE ommem 

RADIO CO”ORANON Of AMERICA HARRISON NEW JERSEY 



C3J-A/5684 

XENON THYRATRON 

RID VOLTAGE: 
Peak, before tube conduction   —100 max. volts 

MODE CURRENT: 
Peak   30 max. amp 
Average'   2.5 max. amp 
Overload: 

Rating I., for 
duratior of. . . . 10.50 sec. 1 sec. 

0.37 sec. 

2 sec. 
3 sec. 
4 sec. 

Rating II ** , for 
duration of. . . . { 3 sec. 4 sec. 

4.5 sec. 
Fault, for duration of 0.1 second 
maximum 

30 max. amp 
22.5 max. amp 

. . 11.25 max. amp 
• • 5.63 max. amp 
• • 3.75 max. amp 

2.82 max. amp 
• • 3.75 max. amp 
• • 3.40 max. amp 
. . 3.30 max. amp 

300 max. amp 
AMBIENT—TEMPERATURE RANGE  —55 to +75 °C 

6 Averaged over any period of 0.0 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 anode of the C3J—A/5684 may show a red color when the 

tube is operated at full load. 

Safficient anode—circuit resistance, including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

TENTATIVE DATA 
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C3J-A/5684 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 

Ef 
TURNS 
FILAMENT 
TAP. 

THE 
LIFE 

TUBES. 
GRID 
AMBIENT 
TO 

=2.5 

RANGE 

RESISTOR= 

75-c. 

IS FOR 
VOLTS! 
AND 

VARIATIONS 

-TEMPERATURE 

TRANSFORMER 

INCLUDES 

CONDITIONS 
5%; 

PIN 

0 

CIRCUIT 
2 CONNECTED 

OF 

TO 10000 

INITIAL 
INDIVIDUAL 

RANGE 

WHERE: 
RE-

TO 
CENTER 

AND 

OHMS. 
= -55 

- 

R 

IT 
1 

CONDUCTING 

C / 
A L 

- NON-CONDUCTI 

O 
-12 -6 0 +6 

DC GRID SUPPLY VOLTAGE 

92C5-9112T 
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C3JL 

Xenon Thyratron 

NEGATIVE-CONTROL TRIODE  TYPE 

GENERAL DATA 

Electrical: 
Yin. Av. P4al. 

Filament, Coated and 
Mid-Tapped: 
Voltage ( AC or DC) 

between p'ns 2 and 3  2.4 2.5 2.5 volts 
Currert   7 9 11 amp 
Minimum hea'ing time prior 

to tube conduction  30 sec 
Direct fnterelectrode Capacitances ( Approx.): 
Grid to anode   2 pf 

Ionization Time ( Approx.)   10 psec 
Deionization Time 4APprox.)   1000 psec 
Maximum Critical Grid Current   /0 pa 
Anode Voltage Drop at peak 

anode amperes = 10  10 volts 
Maximum Commutatior Factor' averaged 

over ' irst 350 volts of inverse 
anode-voltage rie 0  66 va/psec2 

Mechanical: 

Operating Position  Any 
Maximum Overail Length  6-3/4" 
Maximum Seated Length   6" 
Maximum D'ameter  2-3/16" 
Weight ; Appro«  ) 3 oz 
Cap  Medium ( JEDEC No.C1-5) 
Base  Special Metal Shell 
Terminal Diagram: 

Pin 1 - Grid Pin 4 - Filament 
Tap 

Pin 2 - = ilament Circuit 
Returns 

Pin 3 - Filment Cap- Anode 

BOTTOM VIEW 

GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolure-Vastnun Valdes: 

For anode supply frequency of 6e cPs 

PEAK ANODE VOLTAGE: 
Forward   900 max. volts 
Inverse . . . . .   1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  100 max. volts 
During tube cond.rction  10 max. volts 

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

DATA 1 
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C3JL 

ANODE CURREN1: 

Peak  30 max. amp 
Averageb  2.5 max. amp 

Fault   300 max. amp 

AMBIENT-TEMPERATURE RANGE during operation   -55 to +75 OC 

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. 

Aversged over any period of 4.5 seconds. 

OPERATING CONSIDERATIONS 

Ctrcutt returns should be connected to filament mid-

tap ( Pin 41. 

Sufficient anode-circuit 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 

E.F.2.5±5% VOLTS 
AMBIENT-TEMPERATURE RANGE (• C).-55 TO . 75 
CIRCUIT RETURNS AND PIN 4 CONNECTED TO FILA-
MENT-TRANSFORMER CENTER-TAP. 

RANGE SHOWN TAKES INTO ACCOUNT INITIAL DIP 
FERENCES BETWEEN INDIVIDUAL TUBES AND 
SUBSE UENT DIFFERENCES DURING TUB IF 

ONO CTING 

•   . 

••  

•••  

DC GRID VOLTS 

• 
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C3JL 

CAP 
JE DEC No CI - 5 

BASE 
SPECIAL METAL 

SHELL 

11" 
3 2 

re; 

INSULATION 

17 
2 

7" 

  I — 
8   

MAX. DIA. 

3" 
2 — MAX. DIA. 
16 

9" 
-17 

MAX. 

32 

67 

MAX. 

"......,...CENTER OF ALL LUG 

5" 
SLOTS ON — R. 

CIRCL E 

9 2CM-I1314 
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C6J/5C21 

XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: Min. 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  50 sec 
Direct Interelectrode Capacitances ( Approx.): 

Grid to anode   4 µµf 
Grid to cathode   21 µµf 

Maximum Deionization Time  1000 µsec 
Maximum Critical Grid Current   10 µamp 
Anode Voltage Drop: 

Average, at beginning of 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/µs2 

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  210 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-1/32" 
Weight ( Approx  )  7 oz 
Cap  Medium (JETEC No.C1-5) 
Bulb  T-16 
Base Médium-Metal-Shell Super-Jumbo 4-Pin 

LETEC No.A4-81) 
Basing Designation for BOTTOM VIEW  4BZ 

Pin 1 - Grid 2 3 Pin 4 - No Connec-
Uon 

Pin 2 - Filament 
Cap - Anode 

Pin 3 - Filament 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   75C max. volts 
Inverse   125C max. volts 

in see next page. 
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C6J/5C21 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction  —100 max. volts 

ANODE CURRENT: 

Pe .ik   77 max. amp 
6.4 max. amo Average.  

Overload: 

0.5 sec. 77 max. amp 
Rating I. for 1 sec. 38.5 max. amp '  

2 sec. duration of . . 19.2 max. amp 
12.8 max. 3 sec. . amp 

4 sec. . *amp • 9.6 max. 
t. 5 sec. . . . 7.7 max. 

12.8 max. amp Eating Ir ., for 3 sec. . . . amp 
4 sec. . 11.2 max. duration of . . • • ami 

. 1[ 5 sec. . . . 10.3 max. amp 
6 sec. . . . 9.6 max. amp 

Famlt, for duration of 0.1 second 
maximum   770 max. amp 

AMBIENT—TEMPERATURE RANGE   —55 to +75 °C 

4 Defined as the product of the rate of current decay in amperes per 
mitrosecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond following current conduction. 

e Aun raged 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 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. 

12-56 
TUBE nenuom 
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C6J/5C2I 

XENON THYRATRON 

21/ 32 
MAX. 

MEDIUM CAP -. 
JETEC Nid-5 

T16 BULB-. 

MEDIUM-
METAL-SHELL 
SUPER -JUMBO 
4- PIN BA SE 

JETEC N9A4-81 

( 

MAX. 

92CM-916I 
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C6J/5C2I 

XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE 
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=0 

WHERE: 

FILAMENT 
VOLTAGE 

INITIAL 

TO 

RE-

VOLTAGE 

10000 

= 

I 

CRITICAL 

/ 

ING 

- 

. 
CONDUCT-

- 
- CONDUCTING 

NON-

- 2 - 6 
DC GRID SUPPLY VOLTS 

O 

92CS - 9121T 

12-56 CE-9121T 
TUBE DIVISION 

RADIO CO”ORATION OE AMERICA HARRISON, NE RI 



C6J-A/5685 

XENON THYRATRON 
NEùATIVE-CONTROL TRIODE TYPE 

GENERAL DATA el Electrical: 
Filament, Coated: The. Av. Max. 
i Voltage  2.4 2.5 2.6 ac or d volts 

Current at 2.5 volts . .   19 21 23 amp 
Minimum heating time prior to 

tube conduct en  60 sec 
Direct InterelectrodeCapacitances ( Approx.): 
Grid to anode  4 riµf 
Grid to cathode  21 µµf 

Maximum Deionization Time  1000 ¿ sec 
Maximum Critical Grid Current  10 µamp 
Anode Voltage Drop: 
Average, at beginning of life  9 volts 
Maximum, at end of life  12 volts 

Maximum Commitation Factori, 
averaged over first 350 volts of 
inverse anode voltage rise 0  66 va/ms2 

Grid Control Ratio ( Approx.): 
For concitions: 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, cc 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  Medium ( JETEC No.C1-5) 
Bulb   T-16 
Base   Medium-Metal- Shell Super-Jumbo 4-Pin 

(JETEC Nc.A4-81) 
Basing Designation for BOTTOM VIEW  4BZ 

Pin 1- Grid Pin 4- No Ccnnec-
tion 

Pin 2- Filament 

Pin 3-Filament 

210 

Cap- Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. volts 
Inverse  1250 uax. volts 

see next page. 
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C6J-A/5685 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction   

ANODE CURRENT: 
Peak   77 max. ansg 
Average.   6.4 max. ansg 
Overload: 

—100 max. volt 

0.5 sec . 77 max. ami 
Rating r, for 1 sec . . 38.5 max. ami 

2 sec . 19.2 max. ami duration of. . . 
3e 12.8 max. amg 4 sec 

: •  9.6 max. ami 
5 sec . 7.7 max. ami 

Rating II" for 1r 3 sec . 12.8 max. ami 
duration o,f. . .  4 sec . . . . 11.2 max. ami . 

5 sec . 10.3 max. Wilt x. 
sec . . . 9.6 max. ami 

Fault, for duration of 0.1 second 
maximum  770 max. ami 

AMBIENT—TEMPERATURE RANGE  —55 to +75 (3( 

é Dyfined as the product of the rate of current decay in amperes per 
microsecond just before conduction ceases and the fate of inverse 
voltage rise in volts per microsecond following current conduction. 

6 Averaged over any period of 6 seconds. 

• Averaged over duration of overload occurring no more than once in any 
period ol 6 seconds. 

•• Averaged over duration of overload occurring no more than once in any 
period of 30 seconds. 

OPERATING CONSIDERATIONS 

The anode of the CJ—A/5685 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. 

12-56 
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C6J-A/5685 

XENON THYRATRON 

21/3 

MAX. I 

MEDIUM CAP_ 
JETEC N2CI-5 

TI6 BULB-. 

MEDIUM - 
METAL-SHELL 
SUPER -JUMBO 
4-PIN BASE 

JETEC N2A4-8I 

( 

I " 
2 

MAX. 

92CM-916I 
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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 (-) 

IS (.)• THE RANGE 
AND LIFE VARIATIONS 
TUBES. GRID RESISTOR= 
OHMS. AMBIENT 
-55 TO . 75°C. 

I 
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C16,1/5665 
XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

7ilament, Coated: Mtn. Av. Max. 
Voltage 2  4 2.5 2.6 ac or dc volts 
Current at 2.5 volts . . . 28 31 34 amp 
Minimum heating time prior to 

tube concuction  60 sec 
Direct InterelectrodeCapacitaices ( Approx.): 
Grid to anode  8 mi.Lf 
Grid to cathode  29 M.Fif 

Maximum Deiorization Time  1000 µsec 
10 µamp Maximum Critical Grid Current 

Anode Voltage Drop: 
Average, at beginning of life  11 volts 
Maximum, at end of life  14 volts 

Maximum Commutation Factorè, 
averaged over first 330 volts of 
inverse anode voltage rise   0.66 va/µs2 

Grid Control Ratio ( Approx.): 
For conditions: 10000—ohm grid re— 

sistor, circuit returns to filament 

transformer center— tap, filament 

lead F— negative with respect to 

filament lead F+ during conduction 

period, dc anode voltage and dc 

grid voltage   270 

Mechanical: 

Mounting Position Vertical, bare down 
Tube and Base Bracxet Dimensions . . .See Dimensional Outline 
Weight ( Apprcx.)   14 oz 
Bulb   T-20 
Terminal Conrections  See Dimensional Outline 

BOTTOM VIEW 

F--Filamert 
Lead 

F+- Filament 
Lead 

G - Gr id 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 

é Defined as tse proouct of the rate of curient decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond following current condection. 

12-56 TENTATIVE DATA 
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CI6J/5665 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube 
conduction   

ANODE CURRENT: 
Peak   
Aderage.   
Overload: 

—100 max. —100 max. volt: 

160 max. 
16 max. 

100 max. ami 
18 max. ami 

1 sec. 72 max. 81 max. ami 
Rating I. , for I 2 sec. 36 max. 40.5 max. ami 
duration of. 3 sec. 24 max. 27 max. ami 

3.5 sec. 21 max. 22.8 max. ami 
4 sec. 18 max. 20.3 max. ami 

Rating Ir ., for 1 3 sec. 24 max. — am{ 

duration of. . J3.5 sec. 23 max. 22.8 max. ami 
4 sec. 22 max. 22.5 max. amg 

4.5 sec. 21.3 max. 22 max. ami 
Fault, for duration of 

0.1 second maximum . . . . 1000 max. 1000 max. ami 
AMBIENT—TEMPERATURE RANGE. . . —55 to +75 —55 to +75 ck 

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 

The anode of the CI6J/5665 will show a red color when the 

tJbe is operated at full load. 

Sufficient anode—ctrcult 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 

LUG FOR / 
1/4 » STUD  

2%6'  
MAX. DIA. 

FILAMENT 
LEADS 

CE-9160 

LEAD LENGTH 

61/2' APPROX. 

3 LUGS FOR 

1/4 '. ST UD 

LEAD LENGTH 

51/2» APPROX. 

5 
55/8"mAx. 

GRID LEAD 

TM DIVISION 
RA010 CORPOtATION Of MJE*lCfl flAlffiSIDN HEW lusty 

41/8 

MAX. 
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CI6J/5665 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
Eg=2.5 VOLTS ± 59b;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 OF INDIVIDUAL 
TUBES. GRID RESISTOR = 0 TO 0000 
OHMS. AMBIENT TEMPERATURE RANGE 
-55 TO +75•C. 

CONDUCT-
ING 

C 
R 
I 
T 
I 
C 
A 
L 

NON-
CONDUCTING 

1000 

800 

-J 

600 O  
(2, 

400 z 

-12 -6 0 +6 
DC GRID SUPPLY VOLTS 
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RUA TUBE 
HANDBOOK 
HB-3 

PHOTOSENSITIVE 

DEVICE 

SECTION 

This Section contains data on phototubes 

of the single-unit, twin-unit, said multi-

plier types: photocells; television camera 

tubes such as image orthicons, icono-

scopes. and vidicons; and other devices 

employing photosensitive materials. 

For further Technical Information, write to 
C.ononercial Engineering, Tube Division, 

Radio Corporation of America, Harrison, N. J. 
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RCA PHOTOCELL DATA TABLES 

The following tables contain defining 
data for the various photocells currently 
available from RCA. Additional techni-

cal data for types 6694A, 6957, 7163, 
7412, 7467, and 7536 are given on the 
individual data sheets in this section. 

PHOTOCONDUCTIVE CELLS - Cadmium-Sulfide Types 

RCA 
Type 

Spectral 
Response 

MAXIMUM RATINGS MAX. DIMENS IONS CHARACTERISTICS AT 250 C 
Vol tage 
Between 

Terminals 
DC or Peak AC 

vol ts 

Power . 
Dissi- 
pat i on 

watt 

Phot o-

current 

ma 

Ambi ent 
Temp. 
Range 

OC 

Length 

i n. 

Di ameter 

i n. 

Vol tage 
Between 

Terminals 

vol ts 

Ilium- 
inat ion 

foot- 
candles 

Photocu rrent 

ma 

Max. 
Decay 

Current 

ga Min. Max. 

4402 S- 15 200 O. 05 5 -75 to +60 O. 580a O. 30 12 ( dc) 10 1.6 - 12 
4403 S- 15 250 0.3 50 -75 to +60 0.9 1.26 50 ( ac) 1 7 16 78 
4404 S-15 600 0.3 50 -75 to +60 O. 9 1.26 50 ( ac) 1 2.5 5 40 
4408 S- 15 250 0.5 50 -75 to +60 1. 25a 1.185 50 ( ac) 1 1 3 40 
4410 S-15 250 0.5 50 -75 to +60 1. 25a 1.185 50 ( ac) 1 2.5 5 40 
4413 S- 15 110 O. 05 5 +60 O. 587a O. 300 12 ( dc) 10 1 2.75 12 
4423 S- 15 250 O. 2 20 -75 to + 60 O. 550a O. 500 12 ( dc) 10 2 8 10 
4424 S-15 110 O. 2 50 -75 to +60 O. 670b 0.665 12 ( dc) 1 3.6 14.5 80 
4425 S-15 110 O. 2 50 -75 to +60 

-75 to +60 

O. 550a O. 500 12 ( dc) 1 3 9 35 
4442 S- 15 600 O. 3 50 0.9 1.26 50 ( ac) 1 2.5 5 40 
4447 S- 15 600 0.3 50 -75 to +60 O. 9 1.26 50 ( ac) 1 3 5 40 
4448 S- 15 600 0.3 50 -75 to +60 0.9 1.26 50 ( ac) 1 1.5 4 40 
4450 S-15 600 O. 3 50 -75 to +60 0.9 1.26 50 ( ac) 3.5 2 3.5 40 
4451 S-15 600 0.3 50 -75 to +60 0.9 1.26 50 ( ac) 35 2 3.5 40 
4453 S-15 600 0. 3 50 -75 to +60 O. 9 1.26 50 (ac) 1 3 7 40 

6694Ac S-12 150 0.03 - 0 to +70 0.500 0 * 22x d 
O. 375  90 ( dc) 30 0.057 0.65 O. 1 

6957e S- 15 600 O. 5 50 -75 to +60 2-7/32 1-9/32 50 ( dc) 1 2 8 40 
7163 S- 15 600 O. 3 50 -75 to +60 0.9 1.26 50 ( ac) 1 1 3 40 
7412 S- 15 200 0.05 1 +60 1. 35a O. 30 12 ( dc) 1 0.065 O. 275 1 
7536f S-15 200 0.05 1 +60 1. 35a O. 30 12 ( dc) 1 0.065 0.275 1 

a 
, Excluding flexible leads. 
U Cell face is rectangular. 

Excluding pin length. 
e For renewal use. 

Single crystal. 
Side- on version of 7412. 

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



RCA PHOTOCELL DATA TABLES RCA PHOTOCELL DATA TABLES 

PHOTOJUNCTION CELLS 

RCA 
Type 

Spectral 
Response 

MAXIMUM RATINGS 

Voltage Power 
Dissi- 
pation 

watt 

Photo- 
current 

ma 

Ambient 
Tem -* o 
Range 
oc 

Between 
Terminals 

dc volts 

4420 S-14 50 0.03 - 
-40 to 

+50 

7467 S-14 50 0.03 - 
-40 to 

+50 

PHOTOVOLTAIC CELLS 

RCA 
Type 

4800 

Spectral 
Response 

CHARACTERISTICS AT 28° ±30 C 

Minimum 
Current 

ma 

89h 

Minimum 
Power 
Output 

mw 

40h 

Minimum 
Efficiency 

per cent 

io.5h 

4-801 18 h io.oh 

g Wavelength of max. response 8800 ± 500 angstroms. 
Approx. spectral range 4750 to 10750 angstroms. 
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Germanium P-N Alloy Types 

MAX. DIMENSIONS CHARACTERISTICS AT25° C 

RCA 
Type Length 

in. 

Diameter 

in. 

Voltage 
Between 

Terminals 

dc volts 

Ilium. 
Sensi- 
tivity 

ma/fc 

Max. 
Dark 

Current 

ma 
_ 

1.10a 0.350 45 0.7 35 4420 

0.875a 0.35 45 0.7 35 7467 

a Excluding flexible leads. 

Silicon N on P Types 

MAX. DIMENSIONS SENSITIVE AREA ( Av.) 

RCA 
Type Length 

in. 

Width 

in. 

Length 

in. 

IWidth 

in. 

Area 

sq.in. 

0.791 0.791 0.742 0.782 0.58 4800 

0.396 0.791 0.351 0.782 0.274 4801 

h With incident radiant power of 100 mw/cm2 and 
load resistor adjusted to obtain 0.45 volt. 

RCA PHOTOCELL 
DATA TABLES 
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RCA Photocell 

Replacement Directory 

• Type tobe Replace with Type tobe Replace with 
Replaced Similar RCA Type' Replaced Similar RCA Type' 

8100 4423 CL607 4402 

8142 4425 D-1767 4448 • 8143 4423 
8346 4425 K20 6957 

NSL-5  7163 

8347 4423 NSL-6 4404 

6935 4410 NSL-7 4403 

•
CdS-9 7163 NSL-45 7163 

CdS-9F 4404 NSL-26  4404 

CL402 7412 NSL-47 4453 

CL402S 7536 ORP-11 4425 

CL407 7412 ORP-30 6957 

CL4075 7536 ORP-60 7412 

CL505 4423 ORP-61 7536 

CL505L 4425 P8201 7412 

CL602 4402 PB204 4425 

CL605 4402 PB205 4223 

CL605L 4402 P0401 7412 

• 

• 

• 4 RCA types shown in this column are net directly interchangeahle with 
the types to be replaced because of differences in mechanical and/or 
electrical characteristics, physical structure, or types of tests to 
which they are subjected. For more information as to degr..e of inter-
changeability. eeeee to RCA PHOTOCELL DATA TABLES sheet. 

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

DATA 

1-63 





DEFINITIONS 
OF PHOTOSENSITIVE DEVICE TERMS 

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

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

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

Luminous fntensity Sensitivity. The quotient of the out-
put current by the incident luminous intensity, at con-
stant electrode voltages. 

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

Dynamic Sensitivity. The quotient of the modulated com-
ponent of the electrical output by the modulated compon-
ent of the incident radiation. 

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

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

Equivalent Noise Input. That value of incident lum'nous 
flux which when modulated in a stated manner produces an 
rms output current equal to the rms noise current w'thin 
a specified bandwidth. 

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

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

Median. That value ina series such that half of the tubes 
in the series are onone side of it, and half on the other. 

8-57 DEFINITIONS 
ELECTRON TUBE DIVISION 

RADIO CORPORANON OE AMERICA. HARRISON. NEW JERSEY 





PHOTOTUBE 
CLASSIFICATION CHART 

When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion list - TYPES NOT RECOMMENDED FOR 
NEW EQUIPMENT DESIGN - both of lenich aPPear in 

the General Section. 

'Response S- I S-3 S-4 S-5 S-8 S-9 S- I0 S- II 

SINGLE-UNIT PHOTOTUBES 

917 
919 

926° 1P39 
929 

935 11)42° 

Vacuum 922' 934 
Types 925 5653 

1 
65704 

1P40 1P29 1P37 
1P41° 5581 
868 5582° 
918 5583 
921° 

Gas 923 
Types 924° 

927 
928' 
930 

64051 
16401 

TWIN PHOTOTUBES 

Vacuum 
Types 5652 

Gas 0 Types 92C 5584 

MULTIPLIER PhOTOTUBES 

1P21A 1P28' 1P2?• 6217" 5819" 
931-e 6199" 

Vacuum 6323§e 6342" 
Types 6328§° 6372° , 

6472§• 6655" 
6810" 

PHOTOCONDUCTIVE CELLS 
See Semiconductor Device Section 

§ For hesalIght-control erv.ce. 
If cl.7:-2:pre type. • 9- stage type. 
e Head-on type. • 10- stage type. 
• Non-directIonal type. 9  19- stage type. 

PNOTOTUBE TUBE DIVISION 
RADIO CORPORASION OF AMERICA, HARRISON, NEW JERSEY CLASS. CHART 



DEFINITIONS 
OF PHOTOTUBE TERMS • 

Radiant Sensitivity, ine quotient of output current by 

incident radiant power of a given wavelength, at constant 

electrode voltages. 

Cathode Radiant Sensitivity. The quotient of current 

leaving the photocathode by incident radiant power of a 

given wavelength. 

Luminous Sensitivity. The quotient of output current by 

incident luminous flux, at constant electrode voltages. 

Cathode Luminous Sensitivity. The quotient of current 

leaving the photocathode by the incident luminous flux. 

Current Amplification. Ratioofthe output current to the 

photocathode current, at constant electrode voltages. 

Equivalent Anode- Dark- Current Input. The quotient of the 

,node dark current by the luminous sensitivity. 

Equivalent Noise Input. That value of incident luminous 
- lux which when modulated in a stated manner produces an 

rms output current equal to the rms noise current within 

a specified bandwidth. 

electrode Dark Current. Theelectrode current which flows 

vhen there isno radiant flux incident onthe photocathode. 

Median. That value ina series such that halfofthe tubes 

in the series areonone side of it, and halfonthe other. 

4-5€ LEI-INITIONS 
TUBE DIVISION 

RADIO CO”ORATION Of AMERICA, HARRISON. NEW JERSEY 



PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

GENERAL CONSIDERATIONS 

The range of luminous- sensitivity limits given for a phototube 

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

display when operated under low-current conditions. 

If the tube is to be operated under condit ions approaching its 

maximum-current rating, the equipment design should provide 

for a wider sensitivity range having a minimum value equal to 

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

tivity of a D ho tot u be under such high-current conditions is 

dependent upon the tube type, as follows: 

I. Single- Unit and Twin Phototubes 

a. Gas Types: For high-current operation, and particularly 

in appl ications in which the type is subjected to these 

higher values continuously, a drop in sensitivity below 

the values for low-current operation may be expected, the 

extent of the drop being affected by the severity of the 

operating conditions. After a period of idleness, a gas 

phototube usual ly recovers most of its initial sensitivity. 

b. Vacuum Types: Un I ike gas phototubes, this class Df photo-

tubes shows negligible drop in sensitivity values for 

different degrees of illumination and over long per lods of 

use. The output current of a vacuum phototube is a linear 

funct ion of the exciting illumina- ion under normal oper-

at ing condit ions. The frequency response is flat up to 

frequenc ies at which transit-time effects become the limit-

ing factor. 

2. Multiplier' Phototubes 

Although RCA Multiplier Phototubes are vacuum types, a drop 

in sensitivity is to be expected frdm this class of photo-

tubes when operated at high anode-current values. The ex-

tent of the drop is affected by the nature and severity of 

the operating conditions to which the tube is subjected. 

After a period of idleness, the multiplier phototube usual ly 

recovers % substantial percentage of this loss of sensitivity. 

Mu It i pl ler-phototube-sensit iv ity val ues are dependent on the 

respective amplification of each dyrode stage. Hence, large 

variations in sensitivity can be expected between individual 

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

tiplier phototube is equal to the average amplification per 

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

Thus, very sma I I variat ions in amp I if icat ion per stade produce 

very large changes in overall tube ampl if icat ion. 

Because these overall charges are very large, it is advis-

able for desivers to provide adequate adjustment of the 

supply voltage per stage so as to be able to ac just the 

amplification of individual tubes to the desi red design 

value. It is suggested that an oserai I voltage-adjustment 

(continued on next page) 
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PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

range of at least 2 to I be provided. Ches the output cur-

rent can be controlled by change in the illumination of the 

photocathode of the multiplier phototube, the required range 

of adjustment in the voltage per stage can be reduced. 

SENSITIVITY MEASUREMENTS 

The luminous- sensitivity values ,, nciwn on the datapages of this 

Section are measured according to the following procedures: 

I. Single- Unit and Twin Phototubes 

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

operating at a filament color temperature of 28700K. For 

the 0-cycle measurements, a light input of 0.1 lumen is 

used, unless otherwise specified. For the 5000- and 10000 

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. For all measurements, a dc anode-supply 

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

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

tance is negligible. 

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

operating at a filament color temperature of 28700K. A 

steady light input of 0.1 lumen is used, unless otherwise 

specified, together with a dc anode-supply voltage of 250 

volts and a 1-megohn, load resistor. 

2. Multiplier Phototubes 

The light source consists of a tungsten lamp operating at a 

'l lament color temperature of 2870°K. A light flux of 10 

microlumens from a rectangular aperture approximately 0.8" 

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

direction noted on the basing diagramand outline. The load 

resistor has a value of 0.01 megohm. The applied voltages 

are specified on the individual data sheets. 

SEPT. 1, 1950 TUBE DEPARTMENT PHOTOTUBE SEN. 6 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S- I RESPONSE 

e FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

HL1I HIHIIIIIILtIiI IIIIIIII  
— 

- FOR VALUE OF RADIANT SENSITIVITY 
  (µA/m.WATT) AT 100- UNIT POINT, 

140  SEE DATA SHEET FOR SPECIFIC TYPE. 
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SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

5-3 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

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

S-4 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE O,..„,,hwATT) AT 100- UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE  
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

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

11 I 1 1 1111 
FOR VALUE OF RADIANT SENSITIVITY 
(mAMP/m WATT) AT 100—UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-I I RESPONSE 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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TENTATIVE SPECTRAL SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S— I3 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

I I I I I 1 I 1 1 i 
— FOR VALUE OF RADIANT SENSITIVITY 

(mA/mwATT) AT 100—UNIT POINT,. 
— SEE DATA SHEET FOR SPECIFIC TYPE. 
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TENTATIVE SPECTRAL SENSITIVITY 
CHARACTERISTIC OF PHOTOCONDUCTIVE CELL 

HAVING S-I5 RESPONSE • 
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE OF RADIANT SENSITIVITY 
(14A/P•WAT T) AT 100 - UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE,   
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Response S-18 

SPECTRAL-SENSITIVITY CHARACTERISTIC OF «HOTOSENSITIVE DEVICE HAVING S-18 RESPONSE 
For Equal Values of Radiant Flux at All Wavelengths 

FOR VALUE OF RADIANT SENSITIVITY 
(SLAA.‘WATTS) AT 100-UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE. 
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TENTATIVE SPECTRAL— SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S— I9 RESPONSE • FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
J

11111111  11 liii I. . • 
FOR VALUE OF RADIANT SENSITIVITY nIgl -; Le .1 • • 
(µAbi,WATT) AT 100-UNIT POINT,  lUll  
SEE DATA SHEET FOR SPECIFIC TYPE. 
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APRIL 30,1947 TUBE DEPARTMENT 
RADIO CMCNATION OF »MICA. NAINISON. N5W WPM 

FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

I I I I 1 I 1 1 1 
- ANODE- SUPPLY VOLTS = 90 

— VOLTAGE DROP IN LOAD - VERT SMALL 
CAPACITANCE EFFECTS - MADE NEGLIGIBLE 

- CURVE AI PHOTOTUBE HAVING S- I OR 
S-3 RESPONSE 

_- CURVE B: PHOTOTUBE HAVING S-4 
RESPONSE 
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IP21 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 

Por applications involvine extremely low lieu levels. 

DATA 

General: 

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

Minimum projected length   15/16" 
Minimum projected width"   5/16" 

Direct Interelectrode Capacitances ;Approx.): 
Anode to dynode No.9 4  4 
Anode to all other electrodes  6 i..m.f 

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

of Useful Catnode Area   1-15/16" t 3/32' 
Maximum Diameter   1-5/16' 
Mounting Position  Any 
Weight ( Approx.)   1.6 oz 
Bulb  T-
Base  Small-Shell Submagnal 11-Pin ,JETEC No.811-88). 

Non-hygroscopic 
11K Basing Designation for 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- Lynode No.7 
Pin 8 - Dynode No. 8 
Pin 9- Dynode No.9 
Pin 10 - Anode 
Pin 11- Cathode 

DIRECTION OF INGIMENT 
LIGHT 

Maximum Ratings, Absolute Values: 

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

AND ANODE ( DC or Peak AC)   250 max. volts 
AVERAGE ANODE CURRENT.   O. max. ma 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage ( E) acr, ss voltage 

divider providing 1/10 of E between cathode and dynode 

No.1; 1/10 of Eforeach Succeeding dynode staga; and 1/10 

of E between dynode No.9 and anode 

With E = :000 volts ( except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant. at 4000 

angstroms  80800 - µamp/ywdtt 

4 For less critical applications, the o3t-ri is recommenced. 

See next page. w- indicates a change. 
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IP21 

MULTIPLIER PHOTOTUBE 

N. Median Max. 

Cathode radiant, at 
4000 angstroms. . . 0.04 mamp/µwatt 

Lum'nous:é 
At 0 cps  40 80 800 amp/lumen 
At 100 klIc   76 - amp/lumen 

Cathode luminous* .   40 mamo/lumen 

Current Amplification   2 x 10 6 
Equivalent Anode-Dark-
Current Input** . . . 5 x 10-I ° lumen 

Equivalent Noise 
Input*   - 5 x 10-13 lumen 

With E = 750 volts (except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 

angstroms   12000 mamp/mwatt 
Cathode radiant, at 

4000 angstroms. . . - 0.04 µamp/mwatt 
Luminousà 
At 0 cps  12 amp/lumen 

Cathode lominousA . 40 µamp/lumen 
Current Amplification 300000 

• On plane perpendicular to the indicated direct ion of inc ident I ight. 

• Averaged over any interval of 30 seconds maximum. 

For conditions where the 1 ight source is a tungsten- f ilament lamp opera-
ted at a color temperature of 2870011. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 rnegohm. 

a For conditions the same as shown under (é) except that the valueof 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all ether electrodes connected together as anode. 

• Measu-ed at a tube temperature of 250C and with the supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermioniC emission and ion feedback may be reduced 
by the use of a refrigerant. 

• For raximum signal-to-noise ratio, operation with a supply voltage ( 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, 250C 
tube : emperature, ac-ampl if ier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 28700 K interrupted at a low audio 
frequency to produce incident radiat ion pulses alternat ing 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. 

OPERATING CONSIDERATIONS 

The aperating stability of the IP21 is dependent on the 

magnitude of the anode current and its duration. When 

the IP21 is operated at high values of anode current, a 

drop in sensitivity ( sometimes called fatigue ) may be 

expected. The extent of the drop below the tabulated 

sensitivity values depends on the severity of the operating 

conditions. After a period of idleness, the IP21 usually 

recovers a substantial percentage of such loss in sen-

sitivity. 
-.Indicates a change. 
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MULTIPLIER PHOTOTUBE 

IP21 

The use of an average anode current well below the maximum 

rated value of 0.1 milliampere is recommended wher stabil-

ity of operation is important. Whem maximum stability is 
required, the anode current should not exceed 10 micro-

amperes, and the tube should be given a warm-up period of 

about 1/2 hour under load conditions. 

Electrostatic and/or magnetic shielding of the IP21 may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

Curves showing 
EFFECT OF MAGNETIC FIELD ON ANODE CURRENT, 

VARIATION IN SENSITIVITY OF PHOTOCA1HODE ALONG ITS LENGTH, 
and 

VARIATION IN SENSITIVITY OF PhDTOCATHODE ACROSS 
ITS PROJECTED WIDTH IN PLANE OF GRILL 

for Type IP21 are the same as those shown for Type 93I-A 

I It:MAX. 

- 

T9 BULB--..,1 —'MIN. 

f--- 1 
PHOTOCATHODE 

/5/;MIN. 3 14; 
MAX. 

SMALL-SHELL 
SUBMAGNAL 
II -PIN BASE 

JETEC NeB11-88 

DIRECTION 
OF INCIDENT 

LIGHT 

92CM - 6264R4 

PIN Nei 

PHOTO 
CATHODE 

MAX. 

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM THE RERFENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 

TI- E BASE. 
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1P21 

AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
Vio OF E BETWEEN CATHODE AND DYNODE N21; Vio OF E 
FOR EACH SUCCEED NG DYNODE STAGE; AND I/lo OF E 

BETWEEN DYNODE N29 AND ANODE 
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IP21 

/EQUIVALENT-NOISE-INPUT CHARACTERISTIC 

100 
BANDWIDTH: 
LIGHT 
211170.1l 
TO 
ING 
VALUE 
TUBE 
OF 
RMS 
NOISE 
EXTERNAL 
RELATIVE 
VOLTS 

VOLTS 

PRODUCE 
BETWEEN 

PULSE 

SOURCE: 
INTERRUPTED 

SHOWN 
TEMPERATURE;ON"PERIOD 

SIGNAL 
CURRENT. 

. 

PER 

EQUAL 

SHIELD 
TO 
-1000 

STAGE 
1 CPS 

PULSES 
ZERO 

CURRENT 

ANODE 

TUNGSTEN,AT 

ALTERNAT-
AND 

FOR ANY 

TO-OFF.PERIOD: 

VOLTS =  

AT 

GIVEN 

= RMS 

90 CPS 

FLUX 

- 
— 

i 

/ 

-150 -100 - *50 
TUBE TEMPERATURE — DEGREES CENTIGRADE 

92GS-701011 
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MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-8 RESPONSE 

DATA 

General: 

Spectral Response   S-8 
Wavelength of Maximum Response . . 
Cathode: 

Minimum Projected Length'   
Minimum Projected Width'   

Direct Interelectrode Capacitances: 
Anode to Dynode No. 9   4 me 

  6.5 pf 
3-11/16" 

3-1/8" 
1-15/16" 1 3/32" 

L-5/16" 
T-9 
Any 

Anode to All Other Electrodes 
Maximum Overall Length  
Maximum Seated Length   
Seated Length to Center of Cathode 
Maximum Diameter  
Bulb  
Mounting Position   
Base  Small-Shell Submagnal 11-Pin, 

Non-Hygroscopic 
Basing Designation for BOTTOM VIEW   11K 

4200 ± 500 angstroms 

15/ 16" 
5/16" 

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 LIGET 

Maximum Ratings, Absolute Values: 

NODE-SUPPLY VOLTAGE ( DC or Peak AC) ° 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

and ANODE ( DC or peak AC) 
PEAK ANODE CURRENT  

Pin 7- Dyncde No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Anode 
Pin 11- Cathode 

1250 max. volts 

250 max. volts 
10 max. ma 

AVERAGE ANODE CURRENT°  1 max. in8 

AMBIENT TEMPERATURE   50 max. °C 

haracteristics: 
With loo volts per dynode. stage and 

too volts between dynode No.° and anode. 

Ain. Av. Max.  

Anode Dark Currente . . - 0.25 4.8m0 
Sensitivity: 

At 4200 Angstroms . .   370 - pamo/gwatt 
Luminousà   0.1- 15 0.6 50 amo/lumen 

Current Amp iification*   - 200000 
Luminous Detect iv ity* .   1 x 10-1° - - lumen 

The use of about 50 volts between dynode No.9 and anode will give im-
proved operating stability without sacrifice in sensitivity as explained 
in note under Type 931-A. 

* on plane perpendicular to indicated direction of incident light. 

D Referred to cathode. 

°. e . à . e . e : See next page. 4- Indicates a change. 
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IP22 
MULTIPLIER PHOTOTUBE 

Characteristics: 
With 75 volts per dynode stage 

and 5o volts between dynode No.g and anode 

Sensitivity: Av. 
At 4200 Angstroms  = 5—ilamp mwat t 
LuminousA   0.09 amp/lumen 

Current Amplification 30000 

O Averaged over any interval of 50 seconds maximum. 

0 Dark current duetothermionic emission and ion feedback may be reduced 
by the ase of refrigerants. 

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

A Measured under conditions specifiedon sheet "PNOTOTUBE SENSITIVITY AND 
SENSITIVITY MEASUREMENTS at the front of this Section. 

m Ratio of anode sensitivity to cathode sensitivity. 

* Defined as the value where the res output current is equal to the mks 
noise current determined under the following conditions. 100 volts per 
stage. 250 C tube temperature, bandwidth° , 1 cycle per second, tungsten 
light source At 2870 0 K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zeroandthe 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. 

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

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube having S-8 Response 

is shown at the front of this Section 

+ Indicates a change. 
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I P 28 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-5 FESPONSE 

DATA 

General: 

Spectral ResDonse   S-5 
Wavelength of Maximum Response  3400± 500 angstroms 
Cathode: 

Minimum projected length'   15/16" 
Minimum projected width'  5/16" 

Direct Inter-electrode Capacitances ( Arnrox.): 
Anode to oynode No.9 4  4 molf 
Anode to 211 other dynodes  6 

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

Useful Cathode Area 1-5/:6" ± 3/32" 
Maximum Diameter   1-5/16" 
Mounting Position   Any 
Weight ( Anprox  )  1  2 oz 
Bulb   T-9 
Base Smell-Shell Submagnal / 1-Pin (JETEC No.811-88), 

Non-b/grosconic 
Basing Deignation for BOTTOM VIEW  11K 

Pin 1- Dynode No.1 
Pin 2 - Dynode No.2 
Pin 3 -Dyfiode No.3 
Pin 4 - Dyaode No.4 
Pin 5- Dynode No.5 

- Dynode No.6 

DIRECTION OF INCIDENT 
RADIATION 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC)  1250 mx. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE ( DC or Peak AC)   250 mdx. volts 
AVERAGE ANODE CURRENTe  0.5 max. ma 
AMBIENT TEMPERATURE   75 rn:tx. oc 

Characteristics Range Values for Equipment Design: 

Under concitions with supply voltage 1E1 across voltage 

divider providing 1/10 o E between cathoce and dynode 

No.1; I/10 of E for each succeeding dynode stage; ‘nd I/10 

of E between dynode No.9 and anode 

With E= loot volts ( except as noted) 

Mtn. Median Max. 

Pin 7 - DynDde No.7 
Pin 8 - Dyru)de No.8 
Pin 9- Dynode No.9 
Pin 10- Anode 
Pin 11 - Cathoe 

Sensitivity: 
Radiant, 2t 3400 

angstroms  - 61800 - ,amp/pwatt 

• On plane perpendicular to the indicated direction of incident radiation. 

• Averaged over any interval of 30 seconds maximum. 

.-Indicates a change. 
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IP28 

MULTIPLIER PHOTOTUBE 

Min. Median Max. 
Cthode radiant, at 
3400 angstroms . . 0.050 mamp/mwatt 

Luminous:à 
At 0 cps   10 50 300 amp/lumen 
At 100 Mc . . .   - 47.5 amp/lumen 

Cathode luminousà.   40 mamp/lumen 
Current Amplification  - 1,250,000 
Equivalent Anode-Dark-
Current Input** • • 1.25 x10-9 lumen 

Equivalent Noise 
Input: 

Luminous*  7.5 x 10-13 lumen 
Ultraviolett . . .   8 x 10-16 watt 

With E = 750 volts (excePt as noted) 

Min. Median Max. 

Sensitivity: 
Radiant at 3400 

angstroms  7900 mamp/µwatt 
Cathode radiant, at 

3400 angstroms 0.050 mamp/mwatt 
LLminous:ii 

At 0 cps   6.4 amp/lumen 
Cathode luminousà.   40 mamp/lumen 

Current Amplification  160000 

For conditions where the light source is a tungsten— filament lamp opera— 
ted at a color temperature of 2870 0X. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 meyohm. 

à Foe conOitions the same as shown under (é) except that the value of 
light flux is 0.01 lumen and 100 volts are applied Detonen cathode and 
all other electrodes connected together as anode. 

lb Measured at a tube temperature of 25°C and with the supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
cutrent caused Dy thermionic emission and ion feedback may be reduced 
Dy the use of a refrigerant. 

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

* Ulmer the following conditions. Supply voltage ( E) is 1000 volts, 2S° C 
tube temperature, ac— amplifier band— width or 1 cycle per second, tungsten 
light source at color temperature of 28700 K interrupted at a low audio 
frequency to produce incident radiation pulses alternating Detonen 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 .nade of a monochromatic source having radiation at 2537 angstroms. 

Curves showing' 
VARIATION IN SENSITIVITY OF PHOTOCATHODE for TyPe IN28 

are the same as those shown for Type 931-A 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-5 Response 

is shown at the front of this Section 

JULY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF 01111CA, HARRISON, NEW MIRY 

DATA 1 



1P28 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The operating stability of the IP28 Is dependent on the 

magnitude of the anode current and its duration. When 

the IP28 is operated at high valuer of anode current, a 

drop in sensitivity Isometimes called fatigue) may be 

expected. The extent of the drop below the tabulated 

sensitivify values dependsonthe se,..erityofthe operating 

condition. After a period of idleress, the IP28 usually 

recovers a substantial percentage of such loss in sen-

sitivity. 

The useofan 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, the anode current should not ex-

ceed 10 microamperes, and the tube should be given a 

warm-up period of about 1/2 hour under load conditions. 

Electrostatic and/or magnetic shielding of the IP:28 may be 

necessary. 

I 'MAX.24 

79 BULB 51‘MIN. 

CATHODE 

SMALL-SHELL 
SUBMAGNAL 
11- PIN BASE 

JETEC Na Bu -88 

DIRECTION OF 
INCIDENT 
RADIATION 

92CM-6264P4 

BOTTOM VIEW 

1 

3 4; 
MAX. 

1. " 
±3,3; 

.., PIN Ne 1 

CATHODE 

3114‘ 
MAX. 

t OF BULB WILL NOT DEVIATE MORE THAN 2° IN 

ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT CENTER OF BOTTOM OF BASE. 

JULY 1, 1955 TUBE DINMW:e 
RADIO CORPORATION Of AMERICA, HARRISON, NEW ARSIIT 

DATA 2 
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IP28 

EQUIVALENT-NOISE-I N PUT CHARACTERIST IC 

100 VOLTS PER STAGE 

BANDWI DTH : I CPS 

» LIGHT SOURCE:TUNGSTEN, AT 2870°K; 

: INTERRUPTED AT 90 CPS TO PRODUCE PULSES 

ALTERNATING BETWEEN ZERO AND FLUX VALUE 

• SHOWN FOR ANY GIVEN TUBE TEMPERATURE. 

. "ON" PERIOD OF PULSE EQUAL TO"OFF"PERIOD; 

RMS SIGNAL CURRENT = RMS NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE TO 
• ANODE VOLTS - 1000 

4 

2 

10- 12 

6 

U) 

2 2 

10-13 2 
2 

6 
5 

4 

2 
3 t•I 

2 5 
a 

10..14 

4 

3 

2 

K:05 
-150 .100 -50 0 +50 

TUBE TEMPERATURE-DEGREES CENTIGRADE 

MAY 7, f955 TUBE DIVISION 92CM-7503R I 
RA010 CORPORATION Of AMERICA HARRISON. NEW MISTY 
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11P29 

Gas Phototube 
SIDE-ON TYPE HAVING S-3 RESPONSE 

DATA 

General: 

Spectral Response   
Wavelength of Maximum Response  4200 ± 100C amgstroms 
Cathode: 

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

Direct Irterelectrode Capacitance ( APOrox.)   3 mgt. 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1/8" ± 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight ( Approx  1  1  1 oz.. 
Bulb  18 
Socket  Amphenol No.77-MIP-4-T, or equivalent.. 
Base Dwarf-Shell Small 4-Pin (JEDEC No.A4-26)" 

Basing Designation for BOTTOM VIEW  2K 

Pin 1- No Connection 
Pin 2- Anode 

DIRECTION OF LIGHT 

Pin 3- No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute—Maximum Values: 

Rating I Rating II 

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

AVERAGE CATHODE-CURRENT 
DENS1TYb  50 max. 25 max. ma/sq. in. 

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

Characteristics: 

With an anode—supply voltage oigo 
volts unless otherwise specified 

Min. Median Max. 

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

At 0 cos  20 40 70 ma/lumen 
At 5000 cps   - 35 - ma/lumen 
At 10000 cps  - 31 - ma/lumen e Gas Amplification Factord . . - _ 9 

Anode Dark Current at 25° C . - - 0.10 ma 

.-Indicates a change. 

.111. 

-e. 

0 RADIO CORPORATION OF AMERICA DATA 1 
Electron Tube Division Harrison, N. J. 3-61 



1P29 

Minimum Circuit Values: 

ihth an anode- supply voltage of 8o ariens 100 volts 

DC Load Resistance: 
Fo' dc currents above 5 ma. . . 0.1 min. megohm 
Fo , dc currents below 5 ma. . . 0 min. megohms 
For dc currents above 3 i.,.a. . . - 2.5 min. megohms 
For dc currents below 3 gua. . . - 0.1 min. megohm 

I On plane perpendicular to indicated direction of incident light. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is atungsten-filament lamp oper-
ated at a color temperature of 2870. K. A dc anode supply voltage of 
90 volts and a 1-megohm load resistor are used. For the 0-cycle meas-
urement, alight input of 0.1 lumen is used. For the 5000- and 10,000-
cycle measurements, the light input is varied sinusoidally about unman 
value of 0.015 lumen from zero to a maximum of twice the mean value. 

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the IP29 

• 

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



1P29  

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE $ A TUNGSTEN—F LAMENT  
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870. K. 

ANODE MICROAMPERES 

o 
9 

o 

8 
o< 

O 
01 

O 

92CM-6472R2 

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

DATA 2 

3-61 





1P37  

Gas Phototube 
• SIDE-ON TYPE HAVING  S-4 RESPONSE 

DATA 

General: 

Spectral Response   S-4 
Wavelength of Maximum Response  4000 t 500 angStroms 
Cathode: e Shape   Semicylindrical 
Minimum projected length'   1-1/4" 
Minimum projected width'  5/8" 

Direct Interelectrode Capacitance ( Approx.)   
Maximum Overall Length  4111e 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1:8" t 3/32" e Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight ( Approx  )  1  1 oz— 
Bulb 18 
Socket  Amphenol No.77-MIP-4-T, or equivalent.-
Base Dwarf-Shell Small 4-Pin (JEDEC Nb.A4-28)" 

Basing Designation for BOTTOM VIEW  2K 

Pin 1 - Nc Connection Pin 3- No Connection 
Pin 2 -Arode • Pin 4 - Photocathode 

DIRECTION °FLIGHT 

MIXiMUM Ratings, Absolute-Maximum Values: 

Rattne I Rating II 

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

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

AVERAGE CATHODE CURRENTb. 10 may. 5 max. Ma 
AMBIENT TEMPEReURE   75 max. 75 max. oc 

Characteristics: 

With an anode-supply v.Itage oirgo 

III, volts unless otherwise specified 
Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms. . - 0.13 - 
Luminous:e 

At 0 cps  75 135 205 µa/lumen 
At 5000 cps   - 124 - µa/lumen 

• At 10000 cps  - 108 - µa/lumen 
Gas Amplification Factor . - - 5.5 
Anode Dark Current at 25° C - - 0.05 µa 

..inalcate:. a change. 

RADIO CORPORATION OF AMERICA 
E!ectron Tube Division Harrison, N. J. 

DATA I 

3-61 



1P37 

Minimum Circuit Values: 

Witham anode-suppLy voltage of 8o or less too volts 

DC Load Resistance: 
Fo- dc currents above 5 µa . . 0.1 min. - megohm 
For dc currents below5 ma . . 0 min. - megohms 
For dc currents above 3 ma . . 2.5 min. megohms 
For dc currents below3 ita . . - 0.1 min. megohm 

4 On plane perpendicular to 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 a color temperature of 2870 K. A dc anode supply voltage 
of 90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light input of 0.1 lumen is used. For the 5000— and 
10,000—cycle measurements, the light Input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5581 also applies to the IP37 

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



1P37 

PHOTO-
CATHODE 

MIN. 

TB BULB 

DWARF- SHELL 
4- PIN 
BASE 

JEDEC NBA4-26 

1'4: 
MAX. 
DIA. 

I I/8" 

MAX. 
DIA. 

MAX. 

2 I/8« 

t 3/3; 

PHOTO-
CATHODE 

4 /8" 

MAX. 

92CM-470R5 

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

DATA 2 

3-61 





I P39 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 

For attlications critical as to leakage 
under high-humidity conditions 

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

...Indicates a Chanyu. 

I P40 

GAS PHOTOTUBE 
WITH S— I RESPONSE 

or aPtl:cations critscat as to leakage 
under high-hum:dtty candittons 

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

.-Indicates a change. 

et-
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1P41 
GAS PHOTOTUBE 

HEAD—ON TYPE WITH RESPONSE 

DATA 

General: 

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

Shape  Circular 
Minimum diameter  9/16" 

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

Periphery of Cathode Area   5/15" 1 3/32" 
Maximum Diareter 13/16" 
Mounting Position   Any 
Weight ( Approx  )  0  3 oz 
Bulb T6 
Base Small—Shell Peewee 3—Pin ( JETEC No.A3-1) 

Basing Designation for BOTTOM VIEW  2AR' 

Pin 1— No Connec— 
tion 

DIRECTION Or LIGHT; 
INTO END OF BULB 

Pin 2— Anode 
Pin 3 — Cat hode 

Maximum Ratings, Absolute Values: 

Rating I Rating // 

ANODE—SUPPLY VOLTAGE 
(DC or Peak AC)   

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

AVERAGE CATHODE 
CURRENT°  3 max. 1.5 max. µamp 

AMBIENT TEMPERATURE   100 max. 100 max. °C 

70 max. 90 max. volts 

Characteristics, With go Volts on Anode: 

Min. Median Max. 

Sensitivity: 
Radiant, at 

8000 angstroms  — 0.008 — pamp/pwatt 

Luminous:è 
At 0 cps  50 90 145 pamp/lumen 
At 5000 cps   — 77 — µamp/lumen 
At 10000 cps  — 67 — µamp/lumen 

Gas Amplification Factor. — — 8.5 
Anode Dark Current 

at 25 °C  — — 0.1 pamp 

See next page. -indicates a change. 
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IP41 

GAS PHOTOTUBE 

Minimum Circuit Values: 

WIth anode-supply voltage of 70 or less go volts 

DC Load Resistance: 
For dc currents above 

1.5 µamp  0.1 min. megohm 
For dc currents below 

1.5 µamp  0 min. megohm 
For dc currents above 

1 µamp  2.5 min. megohms 
For dc currents below 

1 »amp  0.1 min. megohm 

▪ 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 OK. A dc anode supply of 90 volts 
and a 1—megohm load resistor are used. For the 0—cycle measurements, a 
light input of 0.06 lumen is used. For the 5000— and 10000—cycle measure— 
ments, the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

PHOTO-
CATHODE-N 

9 " MIN. 

DIA. 

T6 BULB 

SMALL-SHELL 
PEEWEE 

3- PIN BASE 
JETEC N2A3-I 

92CS-6676R2 

l3 MAX. 

32 

09,s; 
MAX. 

2-57 
TUBE DIVISION 

RADIO COEFORATION or AMERICA. HARRISON. NEW JERSEY 

DATA 



I P41 

AVERAGE ANODE CHARACTERISTICS 

DEC. 13,1946 

o 

ANODE MICROAMPERES 

TUBE DEPARTMENT 
of $0, hr .11y, 

92CM-5217R3 





1P42 

Vacuum Phototube 

• HEAD-ON TYPE WITH S-9 RESPONSE 

DATA 

General: 

Spectral Response S-9 
Wavelength of Maximum Response   4800 ± 500 angstroms 
Cathode, •Semitransparent: Shape  
W C rcular 
WI  

Area   0.03 sq. in. 
Minimum diameter 0  19" 

Direct lnterelectrode Capacitance  :.9 moif 
Maximum Overall Length   1-11/32" ± 1/16" 
Maximum Diameter   1/4" glirperating Position  Any 
Weight ( Approx.)   0.1 oz— 
Bulb   12 
Terminal Diagram (See Dimensional Outline)  2AT -8.-

Small End: Anode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Large End: Cathode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE ( DC or PEAK AC) . 180 max. volts 
AVERAGE CATHODE-CURRENT DENSITY* . . . 25 max. ga/sq. in. 
AVERAGE CATHODE CURRENT.   0.4 max. 4a 
AMBIENT TEMPERATURE  75 max. °G 

Character 1st I ca: 

With an anode- supply voltage of z8o 
valts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4800 angstroms  • Luminouse  20 

Anode Dark Current at 25° C. .  

• 

D.025 - ga/gw 
37 70 ya/lumen 

- 0.005 pua 

• Averaged over any interval of 30 seconds maximum. 

# For conditions Ahere the light source is a tungsten— filament lamp 
operated a color temperature of 28700 K. The Supply voltage is 180 
volts, the load resistor isi megohm, and thelight input is 0.015 lumen. 

.—Indicates a change. 

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

DATA I 

8-60 



1P42 

OPERATING CONSIDERATIONS 

Exposure to Intense illumlnation, such as direct sunlight, 

may decrease the sensitivity of the IP42 even though no 

voltage is applied to the tube. The magnitude and duration 

of the decrease depend on the length of the exposure. 

Shielding of the IP42 and its leads to the amplifier is 

recommended when amplifier gain Is high or when the phototube 

load resistance Is high. Whenever frequency response is 

important in a phototube circuit, the leads from the phototube 
to the amplifier should be made short so as to minimize 
capacitance shunting of the phototube load. It Is important 

that insulation of associated circuit parts and wiring be 

adequate. 

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

DIRECTION 
OF LIGHT 

l3/3 '* 1/3 

0.19" r MIN. WINDOW DIA. 
DIA. 4 

.220"i.004" 
DIA. 

CATHODE 
TERMINAL 

ANODE 
TERMINAL 

.140" ,,DIA. 
- .002 

NOTE: WHEN TUBE IS ROTATED ABOUT THE LONGITUDINAL AXIS OF 

ITS CATHODE TERMINAL, NO PART OF THE ANODE TERMINAL WILL 

FALL OUTSIDE OF A 0.241"-DIAMETER CIRCLE CONCENTRIC WITH 

THE LONGITUDINAL AXIS OF THE CATHODE TERMINAL. 

92CS-679IR2 

—.Indicates a change. 

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



1P42 

AVERAGE ANODE CHARACTERISTICS 
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ANODE MICROAMPERES 
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O 

92CM-10757 

RADIO CORPORATION OF AMERICA 
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DATA 2 
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868 

Gas Phototube 
SIDE-ON TYPE HAYING S- I RESPONSE 

DATA 

General: 

Spectral Response S-1 
Wavelength of Maximum Response . . 8000 t 100C angstroms 

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

Direct Interelectrode Capacitance ( Approx  )   3 fflf 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode-   2-113" t 3/32" 
Maximum Diameter   1-1/8" 
Operating Position   Any 
Weight ( Approx 1   1.1 oz— 
Bulb   T8 
Socket   Amphenol No.77-MIP-4-T, or equivalent.. 
Rase   Dwarf-Shell Small 4-Pin (JEDEC No.A4-26)" 

Basing Designation for BOTTOM VIEW   2K 

Pin 1 - No Connect ion 
Pin 2 - Anode 

DIRECTION OF RADIATKW 

Pin 3- No Connection 
Pin 4 - Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating s Rating Is 

80 max. 100 max. volts 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  
AVERAGE CATHODE-CURRENT 
DENSITYe . . . ..... 50 max. 25 max. µa/sq. in. 

AVERAGE CATHODE CURRENTe . • 10 max. 5 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. oc 

Characteristics: 

With an anode-supply veltage of go 
volts unless otherwise specified 

Min. Median Max. 

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

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

Gas Amplification Factord. .   - - 8 
Anode Dark Current at 25° C.   - 0.1 

es. Indicates e change. 

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

DATA 
3-61 



868 

Minimum Circuit Values: 
With an anode-supply 
voltage of 

DC Load Resistance: 
For dc currents above 
5 pa 

Fo , dc currents below 
5 ma  

Fo , dc currents above 
3 µa  

Fo- dc currents below 
3 pa 

8o or Less loo volts 

0  1 min. - megohm 

0 min. - megohms 

- 2.5 min. megohms 

- 0.1 min. megohm 

4 On alarm perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 X. 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./00- 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 
28701 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 PHOTOTURES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 868 

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

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



9 I 7 
VACUUM PHOTOTUBE 

LOW—LEAKAGE TYPE WITH ANODE—TERMINAL LAP AND RESPONSE 

For 1,éht-measurtné and relaa apalloatlon:: 

DATA 

General: 

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

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

5/8" 
Direct Interelectrode Capacitance 2  2 µµf 
Maximum 0./eral , Length   4-7/16" 
Seated Length  5-11/16" ± 1/8" 
Seated Length to Center of Cathode   2-118" ± 3/32" 
Maximum Diameter   1-1/8" 
Mounting Ponition  Any 
Weight ( Approx.)   1.1 oz 
Bulb   T-E 
Cap 

Minimum projected width' 

AR. 

Small ( JETFC No.C1-1) " 
Base   Dwarf-Shell Small 4-Pin ( JETEC No.A4-28) " 

Basing Designation for BOTTOM VIEW   lA 

Pin 1 - No Connec-
tion 

Pin 2-Na Connec-
tion 

Pin 3-No Connec-
-ion 

Pin 4 - Cathode 
Cap- Anoce 

DIRECTION Of LIGH-

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) . 500 max. volts 
AVERAGE CATFIODE-CURRENT DENSITY° . . . 30 max. amp/sg.in. 
AVERAGE CATFON CURRENT°   10 max. µamp 
AMBIENT TEMPERATURE  100 max. OC 

Characteristics, At 250 Volts on Anode: 

Min. Mearan Max. 

Sensitivity: 
Radiant, at 

8000 argot-oms . . . - 0.0018 - µamp/µwatt 
Luminousi   12 20 40 µamp/lumen 

Anode Dark Current 
at 25°r  0.005 µamp 

• On plane perpendicular to indicated direccion of incident light. 

0 Averaged over ény interval of 30 seconds maximum. 

For COnaitiMnSwhtrt the light source is a tungsten- filament lamp operated 
at a color ,emperature of 2870cA. A dc anode supply of 20 , volts, a 1-
megohm loai, re iFtor, and a light input of 0.1 lumen are used. 

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

......Indicetes a change. 

TUBE DIVISION 
RADIO CCAPORAliON of AMERICA HARP•SOPA NEW JERSEY 
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917 

VACUUM PHOTOTUBE 
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AVERAGE ANODE CHARACTERISTICS 
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918 

Gas Phototube 
SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

• 
General: 

Spectral Response  S-1 
Wavelength of Maximum Response . 8000 t 1000 angstroms 
Cathode: 
Shape Semicylindrical 
Minimum projected length`  1-1/4" 
Minimum projected width"   5/8" 

Direct Interelectrode Capacitance ( Approx  )   3 wif 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode   2-1/8" ± 3/32" 
Maximum Diameter   1-1/8" 
Operating Pos't'on  Any 
Weight ( Approx.)   1.1 oz.. 
Bulb   18 
Socket   Amphenol No.77-MIP-4-T, or equivalent.. 
Base   Dwarf-Shell Small 4-Pin (JEDEC No.A4-26).. 

Basing Designation for BOTTOM VIEW   2K 

Pin 1- ilo Connection 
Pin 2- Anode 

DIRECTION OF RADIATION 

Pin 3-No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating i Rating 21 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  70 max. 90 max. volts 
AVERAGE CATHODE-CURRENT 
DENSITYb . . . . ... . . 50 max. 25 max. ma/sq. in. 

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

Characteristics: 

With an anode-supply voltage of go 
volts unless otherwise specified 

Nin. Median Max. 

Sensitivity: 
Radian/, at 8000 angstroms - 0.014 - amp/watt 
Luminous:e 

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

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

.-Indicates a change. 

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

DATA 1 
3-61 



918 

Minimum Circuit Values: 
Wtth an anode-supply 
voltage of 

DC Load Resistance: 
For dc currents above 

5 µa 
For dc currents below 

5 pa  
For dc currents above 
3 ma  

For dc currents below 
3 Ma  

70 or less go volts gip 

0  1 min. 

0 min. 

megohm 

megohms 

2.5 min. megohms 

0.1 min. megohm 

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 is a tungsten- filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 93 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 sinusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

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

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 918 

• 

• 

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



918  

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 28700 K. 

ANODE MICROAMPERES 

A
N
O
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92CM- 4351 R3 

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

DATA 2 
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gig 
VACUUM PHOTOTUBE 

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

Pr lient-measuriné and retail applirations 

The 919 Is the same as the 917 except for the followIng 

tern: 

General: 

Base   Dwarf-Shell Small 4- Pin (JETEC No.A4-26) 
Basing Designation for BOTTOM Vlbt   18 

Pin 1 - No Connec-
tion 

Pin 2 - Anode 
Pin 3 - No Connec-

ti.on 4) 

DIRECTION or LIGHT 

Pin 4 - No Connec-
tion 

Cap - Cathode 

10-56 DATA 
TUBE DIWSION 

It4010 CO.PORAT ,04 OPAMEIICA ....SO. NEW 1(.1E, 





920 
GAS PHOTOTUBE 

TWIN TYPE MTh S- I SPONSE 

DATA 

General: 

Spectral Re3ponse   S-1 
Wavelength of Maximum Resporse  8000 ± 1000 Angstroms 
Cathodes ( Each): 

Shape   Quarter-Cylindrical 
Minimum Projected Length°   1-3/16" 
Minimum Projected Width"  1/4" 

Direct Irte -electrode Capacitances: 
Cathode to Anodes   1.6 µµf 
Cathode ta Cathode°   1.8 µµf 
Arode to Anode. 0  44 µµf 

Maximum Ove-all Length  
Maximum Seated Length   3-3/8" 
Seated Length to Center of Cathode  2-1/8" t 3/32" 
Maximum Diameter  1-3/16" 
Bulb  T-9 
Mounting Position   Any 
Base  Small-Shell Small 4-Pin 

BOTTOM VIEW 

Pin 1-Cathode, 
111)it No.2 

P'n 2- Anode, 
Lnit No.2 

DIRECTION OF Llar 

Pin 3- Anode, 
Unit No.1 

Pin 4- Cathode, 
Unit No.1 

Maximum Ratings, Absolute Values (Each Unit): 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 
PEAK CATHODE CURRENT  
PEAK CATHODE-CURRENT DENSITY. . 
AVERAGE CATHODE CURRENT°  
AMBIENT TEMPERATURE   

Characteristics: 
Mtn. Av 

Dark Current at 90 Volts. 
Sensitivity: 

At 8000 Angstroms 
Luminous:à 

At 0 Cycles   50 100 175 µamp/lumen 
At 5000 Cycles  - 85 - µamp/lumen 
At 10000 Cycles . . . - 74 - µamp/lumen 

Gas Amplification Factor. - 9 

* On plane perpendicular to indicated di re tion of incident light. 

Each unit, with other unit grounded. 

O Anodes grosnded. 

• Cathodes 9rounded. 

O te'aZerliergerlaYan0=Plfvet:rieala'Treto Average current may 

Measured 4,th . 04 lumen. m-Indicakes a change. 

90 max. 
6 max. 

50 max. 
2 max. 

100 max. 

. . . volts 
• • • µamp 
µamp/sq.in. 

• • • °C 

0.1 

0.010 - µamp/µwatt 

4E-

AE-

AUGUST 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION of AMERICA. HAIMISCN, NM JERSEY 

DATA 
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920 
GAS PHOTOTUBE 

Min'mum Circuit Values: 

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

For dc currents .t below 2 µamp . . . No Minimum 
above 2 µamp . . megohm 

With anode- supply voltage of go volts: 
above 1 µamp 

For dc currents below 1 mamO 

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

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the beginning of this Section 

-> ind;cates a change. 

megohms 
megohm 

AUGUST 15, 1947 TUBE DEPARTMENT DATA 
IA010 C0111.011ATION Of AMERICA, HAtelSON, NEW 'ME,' 
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Minimum projected length .  

gill Minimum projected width'   1/2" Direct Ir-lerelectrode Capacitance  1 µµf 
Overall Length   1-21/32" ± 1/16" 
Seated Length  1-13/32" ± 1/32" 
Length from Center of Useful Cathode Area 

to Plane A—A (See Dtmenstonal Outline). . 11/16" ± 1/16" 
Maximum Diameter   0.890" 
Weight ( Approx.)   0.4 oz 
Mounting Pos:tion  Any 
Terminals: 

• 
111General: 

Spectral Response  S-1 
Wavelength ot Maximum Response 
Cathode: 

Shape 8000 1000 angstroms 

Semicylindrical 
7/8" 

921 
GAS PHOTOTUBE 

CARTRIDGE TYPE WITH S— I RESPONSE 

For relay appltcations 

DATA 

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

Basing Desigration   2AQ 

Recessed} Anode 
Cap 

Protruding} 
Cathode 

Cap 

DMECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) . • 90 max. volts III1AVERAGE CATHODE-CURRENT DENSITY° . . . . 30 max. µamp/sq.in. 
AVERAGE CATHODE CURRENT°   3 max. p.arnp 
AMBIENT TEMPERATURE  100 max. oc 

Characteristics, At go Volts on Anode:' 

Mtn. Medtan Max. 

Sensitivity: 
1111, Radiant, at 

8000 angstroms . . . - 0.012 - µamp/µwatt 
Luminous:A 

At 0 cps   75 135 205 µampnumen 
At 5000 cps  - 119 - uamp/lumen 
At 10000 cos . . .   - 108 - pamp/lumen 

GasAmolificationFactor  - - 10 
il,Anode Dark Current 

at 25°C  - - 0.01 µamp 

on plane perpendicular to indicated direction of incident light. 

° ,A . See next page. ...-,ndicates a change. 

12-56 DATA 
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921 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode- supply voltage of 70 or less go volt: 

CC Load Resistance: 
For dc currents above 
3 gamp   0.1 min. - mogote 

For dc currents below 
3 gamy megohd 

For dc currents above 0 min. 

2 µamo   - 2.5 min. megohm 
For dc currents below 

2 µamp   - 0.1 min. megohn 

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

à For conditions where the I ight source is a tungsten- filament lamp oper-
ated at a color temperature of 28700x. a dc anode supply of 90 volts 
ard a 1-megohm load resistor are used. For the 0-cycle measurements, a 
light input of 0.1 lumen is used. Far the 5000- and 10000-cycle measure-
ments, the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

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

„139eMAX. 
110. 

.380"z.00e 

J880.01e. 

•••3?.. /3 ; 

PHOTOCATHODE 
TERMINAL CAP 
JETEC NC J1-24 

DIRECTION 
OF LIGHT 

-.112" 
,40etee 

ANODE 
TERMINAL CAP 
JETEC NIJN23 

.14I:0r.-047" 

.375'2.010" 

.03(0.015" 

.890MA x. 

.375" 0.010 

.031"0.015" 

A- Av PLANE PERPENDICULAR 
TO AxIS OF TUBE 920.4-47139R5 



922 
VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S- I RESPONSE 

For relay applications 

\ ‘3 

DATA 

General: 

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

Shape   Semicylindrical 
Minimum Projected length   5/8" 
Minimum Projected width'  1/2" 

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

to Plane A-A' (See Dimensional Outline) . . 11i16" t 1/16" 
Maximum Diameter 0  890" 
Mounting Position   Any 
Weight (Approx  0  4 oz 
Terminals: 

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

Basing Designation  2AQ 
RECE33E 

Recessed}  
Cap Anode 

MtOTALFMNG 
DIRECTION OF LIGHT; 
INTC CONCAVE SUDE 

CF CATHODE 

Maximum Ratings, Absolute Values: 

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

Characteristics, At 250 Volts on Anide: 

Nin. Median Max. 

Protruding} 
Cathode Cap 

Sensitivity: 
Radiant. at 

8000 angstroms. . - 0.0018 - pamp/µwatt 
Luminou3   10 20 40 µamp/lumen 

Anode Dar,. Current 
at 25°C   - 0.005 µamp 

• On plane perpendicular to indicated direction of incidenx light. 

Averaged over any interval of 30 seconds maximum. 

For conditions where the light sourçe is a tungsten-filanent 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.: lumen are used. 

Indicates a change. 

10-56 
TUBE DIVISION 

100,0 C00011.010N Of ANENC• NA.,NEON. NEW EEItSEY 

DATA 
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922 

VACUUM PHOTOTUBE 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 922 are the same as those shown for Type 917 

.380"3.004' 

.113e3.015ti 

, 2,3; 1131/3 ," 

.1/32' 32 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEC N2JI-24 

DIRECTION 
OF LIGHT 

1/8"131A., 

L:139eMAX. 

--,406”3.010" 

ANODE 
TERMINAL 

CAP 
JETEC N2JI-23 

_- PHOTO-
-- CATHODE 

.31 
MIN. 

I I/16" 

11/16.. 

.141 - 3.047' 

375"±.010" 

.03r3.015.' 

.375» 4.010' 

.0313.015" 

A-A'=PLANE PERPENDICULAR 
TO AXIS OF TUBE 

92CM- 4818R5 

10-56 DATA 
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923 
GAS PHOTOT UBE 

WITH S-I RESPOW£ 

DATA 

General: 

Spectral Response   S-
Wavelength of Maximum Response  8000 glk0 Ang 
Cathode: ---.... 

Shape   lf-nd ica 
Minimum Projected Length"   /16 
Minimum Projected Width'  , ,,...j 5/8' 

Direct Interelectrode Capacitance . 
Maximum Overall Length ,...„„) 
Maximum Seated Length   2-15/16' 3-9/16' 
Seated Length to Center of Cathode  2" t 3/32' 
Maximum Diameter. 1-3/16' 
Bulb  T-

Base  
Basing Designation for om a  1-Shell Small 4- Pi 

  An 

2 

Mounting Positio 

Pin 1-Nor 

Pin 2 - Anode 

n 3-No 
Connection 

-,Cathode 

ic7rà Cu 

ote'sh n 1 
30 

• On pl ane perpendicul ar t ent I let. 

4- I nd i cat es a change. 

AUGUST 15, 1947 TUBE DEPARTMENT DATA 
*0010 COIIIIORATION OF AME FICA nAIIISON, NEW JERSEY 
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923 
GAS PHOTOTUBE 

GUST 15, 1947 TUBE DEPARTMENT CE-4788R3 
RADIO CORPORANON Of . fltICW HARRISON, NEW JERSEY 
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924 
GAS PHOTOTUBE 

END TYPE 
RED- INFRARED ELTJE 

The 924 is the same electrically as the 1P41 with the excerp— 
tion of its interelectrode capacitar,ce. Mechanic.Illy, the 
924 and 1Pt1 differ asto base, tase connections, and overall 
lelgth. 

g, Direct Interelectrode Capacitance  2. 
Overall Length   
Base   rmierstè rew _ 

1346-_ 

MAX. 

••••2 

AT NODE 

..-T6'BULB - 
I 
INTERMEDIATE 

'SCREW 
LAMP BASE 

ANODE 
CONNECTION 

___C4HOCE.) r 
CONNECTION 

JdNE 20, 1946 TUBE DIVMON DATA 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 





925 

Vacuum Phototube 

SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Responce  S-1 
Wavelength cf Maximum Response . . . . 8000 ± 1000 angstroms 

e Cathode: 
Shape  Semicylimdrical 
Minimum projected lengtha  13/16" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance ( App-ox  )  1  6 µµf 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  '-1/16" 

Seated Length to Center of Cathode   1-13/32" ± • 3/32".. Maximum Dianeter   1-9/32" ' 

Operating Pcsition  Any 
Weight ( Approx ,  0.8 oz.. 
Bulb   79 
Socket  Cinch No.8JM-1, or egu'valent.. 
Base   Intermediate-Shell Octal 5-Pin, Arrangement 1 

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

DIRECTION OF RADIATION 

Pin 1- No Internal 
Connec.t ion 

Pin 2- No Internal 
Connect ion 

Pin 4- Anode 
Pin 6- No lrternal 

Connection 
Pin 8- Photocathode 

eMECIMUM Ratings, Absolute-Maxlmum Values: 

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

AVERAGE CATHODE-CURRENT DENSITYb . . .   30 max. µa1sg.in. 
AVERAGE CAThODE CURRENTb   5 max. Pa 
AMBIENT TEMPERATURE  100 max. oc 

0 Characteristics: 

With an anode-supply voltage of 250 volts 

Min. Median Max. 

• 
Sensitivity: 

Radiant, at 80130 angstroms. . - 0.0019 - anp/watt 
Luminousc  12 20 40 µA/lumen 

Anode Dark Current at 25° C.   - 0.0125 4a 

...Indicates a change. 

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

DATA 
1-62 
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On plane perpendicular to indicated direct ion of radiat ion. 

Averaged over any interval of 30 seconds maximum. 

C Far condit ions where the light source is a tungsten- filament lamp operated e 
at a color temperature of 2870 0 IC A 1-megohm load resistor and a light 
input of 0.1 lumen are used. 

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

is shown at the front of this section 

TO BULB 

13/16"M IN. 

BASE 
JEDEC GROUPI 

NxB5-10 

92CM - 6054R3 

I 

DIA. 
5/; 

MIN. 

I 9/3; MAX. 

DIA. 

PHOTO-
CATHODE 

MAX. 

PHOTO, 
CATHODE 

2 5/8' 

1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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VACUUM PHOTOTUBE 
SHORT TYPE W1 -, H S- RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Waveleng:h of Maximum Response. . 8000 t 1000 Angstroms 
Cathode: 

Shape   Semi-Cy'indrical 
Minimum Projected Length   13/16" 
Minimum Projected Width'  5/8" 

Direct Imterelectrode Capacitance   1.6 µµf 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-1/16" 
Seated Length to Center of Cathode  1-9/32" t 3/32" 
Maximum Diameter  1-9/32" 
Bulb  T-O 
Mounting Position   Any 
Base  Intermediate-Shell Octal 5-Pin 

Basing Designation for BOTTOM VIEW  3J 
DIRECTION CfL IGNT 

Fn 1- No 
Connection 

Pin 2- No 
Connection 

Pin 4- Anode 
Pin 6- No 

Connection 
Pin 8-Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 250 max. . . . volts 
PEAK CATI-ODE CURRENT  15 max. . . . µamp 
PEAK CAThODE-CURRENT DENSITY. . .   100 max. pamp/so.in. 
AVERAGE CATHODE CURRENT°  5 max. . . . µamp 
AMBIENT TEMPERATURE   100 max. . . . °C 

Characteristics: 
Ann. At,. Max. 

Dark Current at 250 Volts . . - - 0.0125 µamp 
Sensitivity: 

At 800C Angstroms   - 0.0015 - pamptµwatt 11110 Luminous  10 20 40 µamp/lumen 

111111t 

* On plane perpendicular to indicated direction of incident lignt. 

° Averaged over any interval of 30 seconds maximum. 

SPECTRAL-SENSITIVITY CHARA:TERISTIC 
of Phototube having S-1 Response 

is shown at the beginning of this Section 

,-Indicates a cmange. 

AUGUST 15, 1947 TUBE DEPARTMENT DATA 
RADIO CORPORATION OF »ARICA. HARRISON NEW JERS 



925 

VACUUM PHOTOTUBE 

I 

5/8" 

T9 BULB I I MIN. 

13/18M IN. 

INTERMEDIATE - 
SHELL OCTAL 
5-PIN BASE 

¡- CATHODE 

2 

MAX. 

2 5/8' 

MAX. 

CATHODE 

BOTTOM VIEW  

92CM -6054R2 

AUGUST 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF NAERICA, HARRISON, NEW .111151T 

CE-6054R2 
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AVERAGE ANODE CHARACTERISTICS 

....ULY 31,1947 

o 

ANODE MICROAMPERES 

N 

TUBE DEPARTMENT 92CM-8208R I 
RADIO COPPOZATI, or Amt,à, SOY 

o 

N 
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VACUUM PHOTOTUBE 
CARTRIDGE TYPE WITH S-3 RESPONSE 
For colorlmetric applications 

DATA 

General: 

Spectral Respcnse  S-3 
Wavelength of Maximum Response 4200 ± 1000 angstroms gliathode: 

Shape Semicylindrical 
Minimum proiected length'  7/8" 
Minimum projected width' 

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

to Plane A-A' (See Dimensional Outline). . . 11/16" ± 1/16" 
Maximum Diameter   0.890' 
Weight ( Approx.)   0.4 oz 
Mounting Position Any 
Terminals: 
Recessed cap   JETEC No.J1-23 
Protruding cap   .1E1-EC No.J1-24 

Basing Designation  2AQ 

Recessedl 
Cap i Anode 

1/2" 

"rotrudHq l 
Cap Cathode 

DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

"¡NODE-SUPPLY VCLTAGE ( DC or Peak AC) . • 500 max. volts 
VERAGE CATHODE-CURRENT DENSITY° . . . • 30 max. µamp/sq.:n. 

AVERAGE CATHODE CURRENT°   5 max. µamp 
AMBIENT TEMPERATURE  100 max. ec 

Characteristics, At 250 Volts on Anode: 

Min. Median Max. 

giensitivity: 
Radiant, at 
4200 angstroms   - 0.0018 - pamp/mwatt 

Luminous&  4 6.5 15 gamo/lumen 
Anode Dark Current 

at 25°C  _ _ 0.005 µamp 

• On plane perpendicular to indicated direction of incident light. 

eAveraged over any interval of 30 Seconds maximum. 

For conditions wiere the light source is a tungsten- filament lamp oper-
ated at acolor temperature of 2810011. A dc anode supply of 250 volts. 
a 1-megohm load resistor, and a light input of D.I lumen are used. 

Indicates a hange. 

12-56 DATA TUBE DIVISION 
1.010 COÉPORATiON OE AMMO. OIAMSON NEW nasty 





927 
GAS PHOTOTUBE 

WITH S- I RESPONSE 

DATA 

General: 

Spectral Response   
Wavelengtn of Maximum Response  
Cathode: 

Shape   
Minimum Projected Length'   
Minimum Projected Width"  

Direct Interelectrode Capacitance 
Maximum Ove-all Length  
Maximum Seated Length   
Seated Length to Center of Cathode 
Maximum Diameter 

S-1 
8000 ± 1000 angstroms 

Semi-Cylindrical 
11/16" 
7/16" 
2 ggf 

2-13/32" 
1-15/16" 

1-1/4" ± 3/32" 
0  669" 

Bulb  , T-5-1/4 
Mounting Positior   Any 
Base  Peewee 3-Pin 

Basing DetEignation for BOTTOM VIEW • 2F 
ENRCCTION or LIGJIT 

Pin 1- No 
Connect ion 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOL-AGE ( DC or Peak AC) 
PEAK CATHODE CURRENT  
PEAK CATHODE-CURRENT DENSITY. . .   
AVERAGE CATHODE CURRENT°  
AMBIENT TEMPERATURE   

Characteristics: 
Mtn. Av. Max. 

DC Dark Current"  _ - 0.1 µamp 
Sensitivity: 

At 8000 angstroms - 1.0125 - µamp/µwatt 
Luminous: 

At 0 cas  75 125 185 Famp/lumen 
At 500Ù cps   _ 110 - µamp/lumen 
At 10000 cps  _ 100 - µamp/lumen 

Gas Amplification Factor.   - _ 10 

• On plane perpendicular to indicated direc - ion of incident light. 

O Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode- supply voltage IS lImIted to 70 volts. 

• At 250C ens 90 volts. 

Pin 2- Anode 
Pin 3 - Cat hode 

90 max. . . . volts 
6 max. . . . µamp 

100 max. µamp/sq.in. 
2 max. . . . µamp 

100 max. . . °C 

t- Indicates a change. 

4-

SEPT. 1, 195C TUBE DEPARTMENT 
UnD10 COEPOUTION OF MONICA HAINASON, NEW JERSEY 

DATA 



927 
GAS PHOTOTUBE 

Minimum Circuit Values: 

DC Load Resistance: 
With anode- supply 

For dc currents 

With anode- supply 

For dc currents 

DO 

voltage of go volts or less: 
above 2 µamp . . . 0.1 . . . megohm 
below 2 µamp . . . No Minimum 
voltage of go volts: 
above 1.0 µamp . . 2.5 . . . megohms 
below 1.0 µamp . . 0.1 . . . megohm 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

CATHODE 

1116» MIN. 

T 5I(s BULB 

SMALL-SHELL 
PEEWEE 

3- PIN BASE 

cates a Change. 

92CM - 6053R4 

SEPT. 1, 1950 RMEDEPARTMENT 
RADIO COAPOtATION OF A/AFRICA, HARRISON, FaW JERSEY 

DATA 



•-

• 

• 

AVERAGE 

ANODE MICROAMPERES 

APRIL 5,1950 

927 

ANODE CHARACTERISTICS 

TUBE DEPARTMENT 92CM-6258R2 
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Gas Phototube 
NON-DIRECTIONAL TYPE HAYING S- I RESPONSE 

DATA 

General: 

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

Shape  Cylindrical Mesh 
Minimum length   13/16" 
Minimum diameter   5/8" 

Direct Interelectrode Capacitance ( Approx  )   3 µgf 
Maximum Overall Length   3-9/16" 
Maximum Seated Length  2-15/16" 
Seated Length to Center of Cathode   1-31/32" ± 3/32" 
Maximum Diameter   1-3/16" 
Operating Position   Any 
Weight ( Approx.)   1 oz«. 
Bulb   19 
Socket   Amphenol No.77-MIP-4-T, or equivalent-
Base   Small-Shell Small-Shell Sme'l 4-Pin (JEDEC No.A4-5)..-

Basing Designation for BOTTOM VIEW   2K 

Pin 1- No Connection 
Pin 2-Arode 

Pin 3- No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute-maximum Values: 

Rating i Rating ii 

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

AVERAGE CATHODE-CURRENT 

e DENSITYb . . . . ... 60 max. 30 max. na/sq. in. 
AVERAGE CATHODE CURRENTb : 6 max. 3 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. °C 

Characteristics: 

With an anode-supply voltage of go 
volts unless otherwise specified 

• Sensitivity: 
Radiant, at 8000 
angstroms  

Luminous:e 
At 0 cps   
At 5000 cps  e At 10000 cps   

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

Min. Median Max. 

- 0.0061 - amp/watt 

40 65 100 µa/lumen 
_ 56 - µa/lumen 
- 50 _ µa/lumen 
- - 10 
- - 0.1 µa 

41- Indicates a change. 

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

DATA I 

3-61 
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Minimum Circuit Values: 
WsP8 an anode-supply 
voltage of 

DC Load Resistance: 
Fcr dc currents above 
3 ma  

For dc currents below 
3 ma  

Fcr dc currents above 
2 µa  

Far dc currents below 
2 µa  

70 or less go volts (110 

0.1 min. megohm 

0 min. megohms 

2.5 min. megohms 

0.1 min. megohm 

• On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 90 seconds maximum. 

C For conditions where the light sourcç is a tungsten- filament lamp 
operated at a color temperature of 2870° A. 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 
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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3/16MAX. 

DIA. 

CYLINDRICAL-
MESH PHOTO-
CATHODE 

19 BULB 

SMALL-SHELL 
SMALL 4-PIN 

BASE 
JEDEC Ni 

A4-5 

1 316' MAX. I..--

DIA. 

13,16«  

MIN. 

V I-
215/16 

1 MAX. 

• 3r32' 

1 

3 /16 
MAX. 

PHOTO-
CATHODE 

92CM-6111R3 

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

DATA 2 

3-61 
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AVERAGE ANODE CHARACTERISTICS 
LGHT SOURCE M A TUNGSTEN-FLAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 267e K. 

••I  

• • • 

• 

• • 
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tO 

ANODE MICROAMPERES 

• 

92CM - 6117RI 

8 

o 

o 
o 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Vacuum Phototube 
SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

General: 

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

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

Direct Interelectrode Capacitance ( Approx  )  2  6 agf 
Maximum Overall Length   3-1/16" 
Maximum Seated _ength  2-1/2" 
Seated Length to Center of Cathode   1-5/8" t 3/32" 

• Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight ( Approx.1   0.9 oz 
Bulb   T9 
Socket   Cinch ho.8 JY1-1, or equivalent— 
Base   Intermediate-Shell Octal 5-Pin, Arrangement 1 

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

DIRECTION OF LIGHT 

Pin 1- No Internal 
Connect ion 

Pin 2- No Internal 
Connect ion 

Pin 4 - Anode 
Pin 6 - No Internal 

Connection 
Pin 8 - Cathode 

SMaximum Ratings, Absalute-Naxtmum Values: ... 

ANODE-SUPPLY VCLTAGE 
(DC or Peak AC). • ,  250 max. volts 

AVERAGE CATHODE-CURRENT .DENITYb . . .  25 max. pa/sq. in. 
AVERAGE CATHODE CURRENTb   5 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

e Character i st ics: 
With an anode- supply voltage of 250 volts 

Nto. Nedtan Max. 

Sensitivity: 
Radiant, at 4000 
angstroms  - 0.444 - amp/watt 

Luminousb  25 45 70 ma/lumen 
II, Anode Dark Current at 

25° C  - - 0.0125 ma 

..Indicates a Change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Fbrrison, 

DATA 1 
1-62 
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• On plane perpendicular to indicated direction of radiation. 

b Averaged over any interval of 30 seconds maximum. 

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

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

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 929 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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929 
VACUUM PHOTOTUBE 

WITH 5-4 RESFOW-f 

DATA 

General: 

Spectral Response   S-4 
Wavelength ,:if Maximum Response  4000 t 500 Argstroms 
Cathode: 

Shape Semi -Cylindrical 
Minimum Projected Length   13/16" 
Minimum Projected Width'  5/8" 

Direct Interelectrode Capacitance   2.6 Ale 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/3" t 3/32" 
Maximum Diameter  1-9/32" 
Bulb  T-9 
Mounting Pcsition   Any 
Base  Intermediate-Shell Oct-il 5- Pin 

Basing Designation for BOTTOM VIEW  3J 
DIRECTION Of L <err 

Pin 1 - Nci 
Connect ion 

Pin 2 - N.) 
r.onnect ion 

Pin 4 -Ancde 
Pin 6- No 

Connec t ion 
Pin 8- Cathode 

Maximum Ratings, Absolute Vplues: 

ANODE-SUPPLY VOLTAGE ( DC or Peak X) 250 max. . . . volts 
PEAK CATHODE CURRENT  20 max. . . . µamp 
PEAK CATHODE-CURRENT DENSITY. . .   100 max. aampisq.in. 
AVERAGE CATHODE CURRENT °  5 max. . . . µamp 
AMBIENT TEMPERATURE   75 max. . . . °C 

Characteristics: 
Min. Av. Max. 

Dark Current at 250 Volts . . - - 0.0125. . . µamp 
Sensitivity: 

At 4000 Angst ,oms   - 0.042 - µamp/µwatt 
Luminou.t  25 45 70 aamp/lumen 

• on plane perpendicular to indicated direLtion of ncident I let. 

O Averaged over any interval of 30 seconds maximum. 

OUTLINE DIMENSIONS for Type 929 
are the same as thole tor Type 5581 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having :;-4 Response 

is shown at the beginning of this Section 

.Aindicatea a change. 

4— 

AUGUST 15, 1947 TUBEDVAIITMDAT 
RADIO CORPORATION OF »AFRICA. NA.,RIEON. NEW METE 

DATA 
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Gas Phototube 
SIDE-ON TYPE RAVING S- I RESPONSE 

DATA 

General: 

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

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

Direct Interelectrode Capacitance (Approx.)   2.4 µµf 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" t 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight (Approx  )  0  9 oz 
Bulb 19 
Socket  Cinch No.8JM-1, or equivalent.. 
Base  Intermediate-Shell Octal 5-Pin 

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

DIRECTION on RADIATION 

Pin 1- No Cornection 
Pin 2- No Connection 
Pin 4 - Arode 

Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

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

AVERAGE CATHODE-CURRENT 
DENSITYb  60 max. 30 max. uesq. in. 

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

Characteristics: 

With an anode-suPPly voltage of go 
volts unless otherwise specified 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 8000 

angstroms   0.013 - amp/watt.. 

.-Indlcates ea change. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division harrison, 

DATA 1 
3-61 
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Min. Median Max. 
Laminous:c 

At 0 cps  90 135 205 pa/lumen • 
At 5000 cps   111 ma/lumen 
At 10000 cps  101 - pa/lumen 

Gas Amplification Factor .   10 
Anode Dark Current at 25° C .   0.1 ma 

Minimum Circuit Values: 

With an anode-supPly voltage of 70 or less go volts ffso 
DC Load Resistance: 

For dc currents above 3 pa. • 
For dc currents below 3 ma. . 
For dc currents above 2 pa. . 
For dc currents below 2 pa. . 

0.1 min. megohm 
0 min. - megohms 
- 2.5 min. megohms 
- 1 min. megohm 

a On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

For conditions where the light source is a tungsten— filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1—megohm load resistor are used. For the 0— cycle 
meesurement, a light input of 0.1 lumen is used. For the 5000— and 
10,000— cycle measurements, the light input is varied sinusoidally 
atmut 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 
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. 

d 

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

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 930 

• 

RADIO CORPORATION OF AMERICA 
Electron Toe Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
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93I-A 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode: 
Minimum projected length'  15/16" 
Minimum projected width'   5/16" 

Direct Intere.ectrode Capacitances ( Approx.): 
Anode to dynode No.9 4  4 wf 
Anode to al' other electrodes  6 puf 

Maximum Overa'l Length   3-11/16" 
Maximum Seated Length  3-1/8" 
Length from Base Seat to Center 
of Useful Cathode Area   1-15/16" t 3/32" 

Maximum Diameter   1-5/16" 
Mounting Posi:ion  Any 
Weight ( Approx.)   1.6 oz 
Bulb   T-9 
Base  Small-Shell Submagnal 11-Pin (JETEC No.811-88), 

Non-hyg-oscopic 
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 - Dyncde No.5 
Pin 6 - Dynode No.6 

DIRECTION Or LION/ 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 
AND ANODE ( DC or Peak AC)  

Pin 7 - Dynode No.7 
Pin 8 - Dynode No.8 
Fin 9 - Dynode No.9 
Pin 10 - Anode 
Pin 11 - Cathoce 

1250 max. volts 

250 max. volts 
AVERAGE ANODE CURRENT*   1 max. ma 

75 max. °C AMBIENT TEMPEFATURE  

Characteristic Range Values for Equipment Design: 

Under conditions with supply voltage 1E1 across voltage 

divider providing 1/10 of E between cathode and dynode 

No.1; 1/10 of E fcreach succeeding dynode stage; and 1/10 

of E between dynode No.9 and anode 

kitth E = l000 volts (exceed as noted) 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 4000 

angstroms - 24000 - gamp/mwatt 

• on plane perpePdicylar to the indicated direction of incident light. 
• Averaged over any interval of 30 seconds maximum. 

Indicates a change. 

SEPT. 1, 1955 MK DIVISION 
RADIO COSIOIATION on AMERICA, 11A1111SON. FICW linen 

DATA 1 



931-A 

MULTIPLIER PHOTOTUBE 

Nin. Median Max. 

Cathode radiant, at 
4000 angstroms. . . 0.03 pamp/uwatt 

Luminous:é 
At 0 cps  4.5 24 300 amo/lumer 
At 100 Mc   23 - amp/lumer 

Cathode luminous .   30 mamp/lumer 
Current Amplification   800,000 - 
Equivalent Anode-Dark-
Current Inputée . . . 2.5 x 10-9 lumen 

Equivalent Noise 
Input*  - 9.5 x 10-13 lumen 

With E = 750 volts ( except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 

angstroms   3300 pamp/µwatt 
Cathode radiant, at 

4000 angstroms. . 0.03 gamp/µwatt 
Luminous:è 

At 0 cps  3.3 asp/lumen 
Cathode luminous' .   - 30 mamp/lumen 

Current Amplification   - 110,000 

‘'or conditions where the light source isa tungsten- filament lamp opera-
ted at a color temperature of 28700 K. A light input of 10 microlumens 
.s used. The load resistor has a value of 0.01 megohm. 

.Tor conditions the same as shown under (à) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode. 

4easured at a tube temperature of 25°C and with the supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
:urrent caused by tnermionic emission and ion feedback may be reduced 
ny the use of a refrigerant. 

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

under the following conditions: Supply voltage ( E) is 1000 volts, 
external shield operated at - 1000 volts with respect to anode, 250C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 28700 x 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. 

OPERATING CONSIDERATIONS 

The operating stabiiity of the 93I-A is dependent on the 

magnitude of the anode current and its duration. When 

the 93I- A is operated at high values of anode current, a 

drop in sensitivity Isometimes called fatigue) may be 

expected. The extent of the drop below the tabulated 

sensitivity values depends onthe severity ofthe operating 

conoitions. After a periodof idleness, the 93I- A usually 

recovers a substantial percentage of such loss in sen-

sitivity. 

SEPT. 1, 1955 
TUBE DIVISION 

RADIO CORPORAIION OF AMERICA HARRISON, NEW JERSEY 

DATA 1 



931-A 

MULTIPLIER PHOTOTUBE 

The use ofanaverage anode current well below the maximum 

rated valueof 1.0 milliampere is recammended when stabil-

ity of operation is important. When maximum stability is 

required, the anode current should not exceed 10 micro-

amperes, and the tube should be given a warm-up period of 

about 1/2 hour under load conditions. 

Electrostatic and/or magnetic shielding of the 93I-A may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

—m- 1316.MAX. 

79 BULB--...„.„ 

CATHODE 

151 ‘MIN. 

SMALL-SHELL 
SUBMAGNAL 
II- PIN BASE 

JETEC NA B11- 13e 

DIRECTION 
OF LIGHT 

92CM-6264R3 

— 5/i€: MIN. 

BOTTOM VIEW  

Ah: 

••14-. 

PIN Nei 

CATHODE 

3 I lit: 

MAX. 

It OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY DIRECTION 

FROM THE .ERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 

THE BASE. 

SEPT. 1. 1955 DATA 2 TUBE DIVISION 
RADIO CORPOtATION Of NUOICA, SAMSON. NEW AMY 
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93I-A 

AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE N21; Vic OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E 

BETWEEN DYNODE N29 AND ANODE 
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93I-A 

CHARACTERISTIC CURVES 

EQUIVALENT - NOISE - INPUT 
CHARACTERISTIC 

ao 
BANDWIDTH: 

LIGHT 
2870°K 
TO 
ING 
VALUE 
TUBE 
OF 
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NOISE 
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INTERRUPTED 
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SEPT. 1, 1955 CE-750511 
TUBE DIVISION 

14010 CORPORATION Of AMERICA, HARRISON, 111W JERSEY 
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931-A 

VARIATION IN SENSITIVITY OF 
 PHOTOCATHODE ALONG ITS LENGTH 

SPOT SIZE: I MM APPROX. 
VARIATIONS CAUSED BY INTERCEPTION 
OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 
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RADIO CORPORATION OF AWN.. HARRISON. MDR JERSEY 



93I-A 

VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 

SPOT SIZE: I MM APPROX. 

.7•: GRILL TOWARD OBSERVER, BASE DOWN 
CATHODE WIDTH PROJECTED NORMAL 
TO PLANE OF GRILL 

VARIATIONS CAUSED BY INTERCEPTION 
OF LIGHT BY GRILL AS WELL AS 
SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 
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934 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 

DATA 

General: 

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

Shape   Semi-Cylindrical 
Minimum Projected Length"   11/16" 
Minimum Projected Width"  7/16" 

Direct Interelectrode Capacitance   1.5 mgf 
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 
Bulb  T-5-1/4 
Mounting Position   Any 
Base  Small-Shell Peewee 3-Pin 

Basing Designation for BOTTOM VIEW  2r1 
DIRECTION 
or LIGHT 

Pin 1- No 
Connection 

0  669" 

Pin 2 - Anode 
Pin 3 - Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 250 max. . . . volts 
PEAK CATHODE CURRENT  12 max. . . . ¿ amp 
PEAK CATHODE-CURRENT DENSITY. . .   100 max. mamp/so.in. 
AVERAGE CATHODE CURRENT',  4 max. . . . µamp 
AMBIENT TEMPERATURE   75 max. . . . °C 

Characteristics: 
Ntn. Av. Max. 

DC Dark Current°  - 0.005 . . µamp 
Sensitivity: 

At 4100 angstroms   0.028 - µamp/µwatt 
Luminous  15 30 70 µamp/lumen 

• On plane perpendicular to indicated direc:ion of incident light. 

• Averaged over any interval of 30 seconds maximum. 

O At 25°C and 250 voltS. 

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

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

4— Indicates a Change. 

t.EP T. TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA WPINSON. NEW WIWI 

DATA 

e-

- 
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AVERAGE ANODE CHARACTERISTICS 
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935 

Vacuum Phototube 

SIDE-ON TYPE HAVING S-5 RESPONSE 

DATA 

General: 

Spectral gesponse S-5 
Wavelength of Maximum Response . . . . 3400 t 500 angstroms 
Cathode: 

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

Direct Interelectrode Capacitance ( Approx  )  0  6 mmf 
Maximum Overall Length   4-1/4" 
Seated Length  3-9/16" t 1/8" 
Seated Length to Center of Cathode   2" t 1/16" 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight ( Approx.)   1 oz.-
Balb   19 
Cap Skirted Miniature ( JEDEC No.C1-3).-
Socket Cinch No.8JM-1, or equivalentb. 
Base   Intermedia:e-Shell Octal 5-Pin, Arrangement 1.-

(JEDEC Group 1, No.B5-10) 
Basing Desi.gnation for BOTTOM VIEe   1G 

DIRECTION OF RADIATION 

i 

Pin 1- No Internal 
Connection 

Pin 2- No Internal 
Connection 

Pin 4 - No Internal 
Connection 

Pin 6 - No Internal 
Connection 

Pin 8- Photocathode 
Cap- Anode 

Maximum Ratings, Absolute-Maximum Values: 

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

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

Characteristics: 

With an anode-suPP/Y voltage of 250 volts 

Mtn. Median Max. 

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

Anode Dark Current at 25° C.   - 0.0005 ma 

Indicates a change. 

RADIO CORPORATION OF AMERICA DATA 

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



935 

6 On plane perpendicular to ind icated direct ion of radiation. 

Averaged over any interval of 30 seconds maximum. 

C For cond i t ions where the 1 ight source is a tungsten- filament lamp operated 
at a color temperature of 2870 ° K. A 1-megohm load resistor and a 1 ight 
input of 0.1 lumen are used. 

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

is shown at the front of this section 

-• I 316"nnAx. 

CAP DIA. 
JEDEC N2 CI-3, 
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CATHODE 

.-zi•—___-, 

I I 
I I 
i I 

I I 

I I 
I I 

T9 BULB I..- ç a•-•••1 2'± 4; 
MIN. 
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JEDEC NC B5-10 

3 9/IE: 

4 /4 . 

MAX. 

PHOTO-
CATHODE 

92CM-6411R5 

RADIO CORPORATION OF AMERICA e 
Electron Tube Division Harrison, N. J. 
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935 
VACUUM PHOTOTUBE 

WITH S-5 RESPONSE 

DATA 

General: 

Spectral Response   S-5 
Wavelength of Maximum Response  3400 3 500 Angstroms 
Cathode: 

Shape   Semi-Cylindrical 
Minimum Projected Length"   1-5/16" 
Minimum Projected Width'  5/8" 

Direct Interelectrode Capacitance   0.6 Affff 
Overall Length  4-1/8 3 1/8" 
Seated Length   3-9/16" t 1/8" 
Seated Length to Center of Cathode   2" i 1/16" 
Maximum Diameter  1-9/32" 
Bulb  T-9 
Mounting Position   Any 
Cap   Skirteo Miniature 
Base  Intermediate-Shell Octal 5-Pin 

Pin 1- No 
Connection 

Pin 2-No 
Connection 

Pin 4-No 
Connection 

BOTTOM VIEW 
DIRECTION OF 

INCIDENT RADIATION 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 
PEAK CATHODE CURRENT. .   
PEAK CATHODE-CURRENT DENSITY. . .   
AVERAGE CATHODE CURRENT°  
AMBIENT TEMPERATURE   

Characteristics: 
Mtn. Av. Max. 

Dark Current at 250 Volts . . - 0.0005 . . µamp 
Sensitivity: 

At 3400 Angstroms   0.032 - oamp/µwatt 
Luminousà   18 35 70 Afamo/lumen 

e On plane perpendicular to indicated direction of inciden , radiation. 

° Averaged ov4r any interval of 30 seconds maximum. 
A 

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

Pin 6- No 
Connection 

Pin 8- Cathode 

Cap - Anode 

250 max. . . . volts 
30 max. . . µamp 
100 max. pamp/sq.in. 
10 max. . . • µamp 
75 max. . . . °C 

SPECTRAL-SENSITIVITY C-IARACTERISTIC 
of Phototube having S-5 Response 

is shown at the beginning of this Section 

w- Indictees a change. 

JULY 3, 1950 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA, IMAIISON, NEW Min 

DATA 



935 

VACUUM PHOTOTUBE 

SKIRTED MINIATURE CAP 
JETEC ego.CI-3 
RCA Ro.3933 

T9 BULB 

I 3/1JMAX.-..« 

I I 
i I 
I I _4_4. 

MIN. I I 
I 1 

L-i__ —I 

CATHODE --..---- 1-1:518N* 2"±1/16' 

INTERMEDIATE-
SHELL OCTAL 
5 - PIN BASE 

143. 

4 /Es» 

BOT TOM VIEW 

CATHODE 

92CM - 64I1R4 

JULY 3, 1950 TUBE DEPARTMENT 
RADIO CO”ORATIOH OF NAERICA, HARRISON, NM JERSEY 

CE-6411R4 
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AVERAGE ANODE CHARACTERISTICS 
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2048A 

Vidicon 
LOW-POWER ( 0.6-WATT) HEATER 600-T0-900-LINE RESOLUTION 

For Use Under Severe Shock and Vibration, High 
Humidity, and at Altitudes up to 50,000 Feet 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 101 volts 
Current at 6.3 volts 0  095 amp 

Direct Interelectrode Capacitance: 6 
Target to ali other electrodes  3 µµf 

Spectral Response   See Curve 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio)   0.62" 

Orientation of quality rectangle--Proper orientation is 

obtained wMen the horizontal scan is essentially parallel to 

the plane passing through the tube axis and short index pin. 

Focusing Method  Magnetic 
Deflection Metnod  Magnetic 
Overall Length 5  154" t 0.06" 
Greatest Diameter ( Excluding target-tlange 

contact)   1.125" t 0.010" 
Weight ( Approx  )  2 oz 
Operating Position  Any 
Bulb 18 
Socket  Cinch No.54A18088 6, or equivalent 
Base Small-Button Ditetrar 8-Pin ( JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HM 

FLANGE 

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 
SHORT 
PIN 

DIRECTION CF LIGHT: 
INTO FACE END Of TUBE 

Pin 7 - Cathode 
Pin 8 - heater 

Flange - Target 
Short Pin - 

Same as 
Pin 3 

Maximum Ratings, Absolute-Maxtmum Values: 

For altitudes up to 5n,000 feet 
and scanned area of 2/2" x 3/8" 

GRID-No.3 di GRID-No.4 VOLTAGE  750 max. volts 
GRID-No.2 VOLTAGE  750 max. volts 

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

DATA I 

I-62 



2048A 

GRID-No.1 VOLTAGE: 
Negative-bias value  300 max. volts 
Positive-bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

TARGET VOLTAGE   100 max. volts 
DARK CURRENT 0  25 max. ma 
PEAK TARGET CURRENT" 0  55 max. ma 
FACE LATE: 

Illumination   1000 max. fc 
Temperaturp  71 max. oc 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature of 300 to 35° C 

Grid-No.4 ( Decelerator) ei Grid-No.3 
(Bram-Focus-Electroded) Voltage  250° to 300 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 ma and 0.2 ma   0.57 

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

Lag Per cent of initial value of signal-
output current 1/20 second after 
illumination is removed) for initial 
signal-output current of 0.2 ma, dark 
current of 0.02 ma: 

Typical   15 
(Caximum  20 

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

Field Strength at center of focusing 
coil ( Approx.)   40 gausses 

Field Strength of Adjustable 
Alignment Coil"  Oto4 gausses 

Kaximum-sensittutty operation--o.1 footcandle on faceplate 

Faceplate Illumination ( Highlight) • • • • 
Target Voltagei  k  
Dark Currentm  
Signal-Output Current:n 

Typical   

0.1 fc 
35 to 70 volts 

0.2 ma 

0.14 

Intermedzate-sensitzvtty operatton—o.5 footcandle on faceplate 

Faceplate Illumination ( Highlight) • • • • 
Target Voltagei  k  
Dark Current   
Signai -Output Current:" 

Typical   

0.5 
30 to 60 

0.1 

0.27 

fc 
volts 

ma 

pa 

RADIO CORPORATION OF AMERICA 
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2048A 

Average-sensIttytty oPeratIon--1 footcandle on facer/ate 

Faceplate Illumination ( Highlight)   1 fc 
Target Voltagei.k   20 to 40 volts 
Dark Currents'   0.02 µa 
Signal-Output Current:' 

Typical   0.2 µa 
Minimum   0.15 ma 

8 This capacitance, which effectively is the output impedance of the 
20080, is increased when the tube is mounted in the deflecting- yoke 
and focusirg-coil assembly. The resistive component of theoutput 
impedance is in order of 100 megohms. 

b Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 
24, Illinois. 

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

d Beam focus is obtained by combined effect of grid-No.3 voltage which 
should cie adjustaple over indicated range, ano a focusing coil having 
and average field strength of 40 gausses. 

e Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid 140.0 and 
grid No.3 should on operated above 250 volts. 

f 
With no blalking voltage on grid Not. 

g Measured with high- gain, low-noise, cascode-input-type amplifier having 
bandwidth of 5 Mc 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 runs noise current, multiplied 
by a factor of 3. 

h 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 tub', and be 
positioned so that its axis is coincidenr. with the axis uf the tube, 
the deflecting yoke, and the focusing coil. 

Indicated range for each type of service serves only to illustrate 
the operating target-voltage range normally encountered. 

which gives ge r for 
roe= in0g0gI, rrknu:iutrrbj,t ,:djusted to that value 

M The deflecting circuits must provide ex:remely linear scauning for 
good black- level reproduction. Dark-current signal is proportional to 
the scanning velocity. Any change in scanning velocity produces a 
black- level error indirect proportiontothe change in scanning velocity. 

n Defined as the component of the highlight target current .. fter the 
dark-current component has been subtractee. 

SPECIAL PERFORMANCE DATA 

In connection with the following tests, sample 2048A's 

will maintain resolution as determined with a RETMA Resolution 

Chart, or equivalent. 

Vibration Tests: 

These tests are performed under conditions fo- Xverage-
Sensttivity 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 described in MIL-E-52728", paragraph 4.7.1. 

Resonance. Tubes and associated .:omponentsP are vibrated 

(per the method of MIL- E-52726 r , paragraph 4.7.11 for I 

hour at +25 ° C, for 15 minuteS at 00 C, and for 15 minutes 

at +55° C. 

Cyc/ing. Tubes and associated components P are vibrated 

tperthemethodofMIL-E-5272B r , paragraph 4.7.1.2 pertaining 

e RADIO CORPORATION OF AMERICA 
Ile Electron Tube Division Harrison. N. J. 
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2048A 

to specimen without vibration isolators) for 1 hour at 

+25° C, for IS minutesatO ° C, and for 15 minutes at +55° C. 

Temperature-Pressure (Altitude) Tests: 

Tubes and associated componentsP are subjected ( per the method 

of M1L-E-5400 5 , paragraph 3.2.20, 3.2.20.1, and 3.2.20.1.1/ to 

the separate and combined effects of varying temperature 0° 

to + 55 ° C and varying barometric pressure 30 to 3.4 inches 

of enercury. The pressures correspond to sea level and to an 

altitude of 50,000 feet, respectively. 

Shock Tests: 

These tests are performed with no voltages applied and on a 

sample lot of tubes from each production run. Tubesand their 

associated componentsParesubjected in these tests ( per M1L-E-

5400 e , paragraph 3.2.21.2.11 to 18 impact shocks of 15 g 

consisting of 3 shocks in opposite directions along each of 

three mutually perpendicular axes of the tube. Each shock 

impulse has a duration of II t I milliseconds with a maximum 

impact acceleration occurring at approximately 5.5 milli-

seconds. Tube mounting accessories assurethe rigid fastening 

of the tube to the shock-test apparatus. 

Temperature-Humidity Tests: 

These tests are performed with no voltages applied to the 

20488. The 2048A and associated componentsP are subjected 

(per the method of MIL- E-5400, paragraph 3.2.20.281 to 

relative humidities up to and including 95 per cent at 

temperatures up to and including +50 ° C. 

Tube socket such as Cinch No.511A1801515 and RCA Assembly No.B647880, or 
equivalent, which consists of the deflecting coils, focusing coil, 
ali.rment coil, shield, and target connector. This assembly is availa— 
ble from RCA Defense Electronic Products, Equipment Maintenance and 
Support. Building 7-5, Camden, New Jersey. 

5 June 1957, Procedure I of Military Specifications. 

1 January 1956. 

OPERATING CONSIDERATIONS 

Support for the 20688 should be provided such that, under 

vibration and shock, the tube will not be displaced with 

respect to the focusing, deflecting, and alignment fields. 

Suitable support is provided for the tube and its socket in 

the RCA Deflection Assembly 8447880, or equivalent. Orien-

tation of the 2048A in its support should be such that the 

horizontal scan is essentially parallel to the plane passing 

through the tube axis and short index pin. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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92CM - 11202RI 

1.125" 
t.010" 
DIA. 

.125" 

5.154" 

FACEPLATE 

ETAL 
TARGET 
FLANGE 

L025" 
±060" t.003" 

BASE 
JEDEC N2 E8-II 

NOTE: WITHIN THIS DISTANCE, DIAMETER OF BULB IS 1.625" + 

0.010" - 0.030". 

DETAIL OF TARGET—FLANGE CONTACT 

.150" MAX. 

.103 MAX.— 

HOLLOW ALLEN HEAD 
CREW No.0-80 

.120- DIA. 

TARGET CONTACT 
HOLE 

. +.003" 
063 _ .001 . 

92CM-11202RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 1-62 
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_ 2048A 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
ILLUMINATION :UNIFORM OVER PHOTOCONDUCTIVE !7AYE 5 . 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER. 1/2  x3/8' 
FACEPLATE TEMPERATURE=30* C APPROX. 
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SIGNAL OUTPUT— MICROAMPERES 
92CM-10689RI 
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2048A 

e TYPICAL SPECTRAL-SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF SIGNAL—OUTPUT  
CURRENT AT ALL WAVELENGTHS 

SIGNAL — OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/jx 3/8 = 0.02 

DARK CURRENT (MICROAMPERE S)= 0.02 
IRMO: 
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5581  

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(APP'ox.) 2  6 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   l-9/32" -

Operating Position   Any 
Weight ( Approx.)   0.9 oz.. 
Bulb   TB 
Socket  Cinch No.8JM-1, or equivalent. 
Base   Intermediate-Shell Octal 5-Pin Arrangement 1,.. 

(JEDEC No. B5-10) 
Basing Designation for BOTTOM VIEW   3J''' 

DIRECTION OF LIGHT 

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

Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maxsuum Values: 

Rating s Rating 11 
ANODE-SUPPLY VOLTAGE 

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

DENSITY' . . . .   60 max. 30 max. ma/sq. in. 
AVERAGE CATHODE CURRENT' .   6 max. 3 max. ma 
AMBIENT TEMPERATURE  75 max. 75 max. oc 

Characteristics: 

Vith an anode- supply voltage of go 
volts unless otherwise specified 

Min. Median Max. 
Sensitivity: 

Radiant, at 4000 
angstroms  

Luminous:e 
At 0 cps   
At 5000 cps  
At 10000 cps   

0.13 amp/watt 

75 135 205 ma/lumen 
124 - ma/lumen 
108 - ma/lumen 

-.Indicates a changa 

.1. 

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

DATA 1 
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5581 

Min. Median Max. 

Gas âmplification Factord. - - 5.5 
Anode Dark Current   - 0.05 ma e 
Minimum Circuit Values: 
littn an anode-suPply 
voltage of 8o or less ioo volts 

DC Load Resistance: 
For dc currents above 
3 ya   0.1 min. - megohm e 

For dc currents below 
3 ya   0 min. megohms 

For dc currents above 
1 ma   - 2.5 min. megohms 

For dc currents below 
1 ma   - 0.1 min. megohm 

On plane perpendicular to indicated direction of incident light. 

Avmraged over any interval of 30 seconds maximum. 

C Fo , conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 2870. K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
meesurement, a light input of 0.1 lumen is used. For the 5000- and 
10,000- cycle measurements, the light Input is varied sinusoldally about 
a neon 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 et a color temperature of 
28700 K. the light Input is 0.1 lumen, and the load resistor has a 
val.ze 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 

e 

 lam 

RADIO CORPORATION OF AMERICA 
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T9 BULB 

PHOTOCATHODE 

13/1;MIN. 

INTERMEDIATE-
SHELL OCTAL 
5-PIN BASE, 

ARRANGEMENT I, 
JEDEG N2 
B5-10 

3/6"MAX. 
DIA. 

T /8 
MIN. 

I 9/3;MAX. 

DIA. 

2 k2"' 

MAX. 

3 ; 

MAX. 

1 

PHOTO-
-- CATHODE 

9200-6137R3 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT   
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870 K 

o o .o 

ANODE MIGAIDAMPERES 
o 

92CM - 6622R1 

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



5582 
GAS PHOTOTUBE 

CARTRIDGE TYPE WITH S-4 RESPONSE 

For sound reproduction involving a dye- image sound track 
in ccnjunction with an incandescent light source 

DATA 

General: 

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

Shape Semiulindrical 
Minimum projected length*  5/8" 
Minimum projected width* 

Direct Interelectrode Capacitance 
Overall Length   
Seated Length  
Length from Center of Useful Cathode Area 

to Plane A-A' (See Dtmens:onal Outline). 
Maximum Diameter   
Weight ( Approx.)   
Mounting Position  
Terminals: 

Recessed cap   
Protrudirg cap   

Basing Designation   

Recessed} Anode 
Cap 

DIRECTION Of LMHT: 
INTO C ONC AVE SME 

Of CAT NODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) . 
AVERAGE CAFHODE-CURRENT DENSITY° . .   
AVERAGE CATHODE CURRENT°   
AMBIENT TEMPERATURE  

Characteristics, At go Volts on Anode: 

Nln. Median 

Sensitivity: 
Radiant, at 
4000 angstroms . . . . - 0.12 

Luminou s:à 
At 0 cps   80 120 
At 5000 cps  - 110 
At 10000 cps   - 96 

Gas Amplification Factor   - - 5.5 
Anode Dark Current 

at 25°C  - - 0.05 µamp 

' or plane perpendicular to indicated direction of incident light. 

o .à : See next page. .-indicates a change. 

1/2" 
  1 µO. 
1-21/12" t 1/16" 
1-13à2" t 1/32" 

. 11/L6" ± 1/16" 
0.890" 
0.4 oz 

Any 

JETEC No.J1-23 
JETEC No.J1-24 

2AQ 

Protruding} 
Cap Cathode 

100 max. 
20 max. 
2 max. 

75 max. 

Max. 

volts 
µamp/sq.in. 

µamp 
oc 

- µamp/µwatt 

175 µamp/lumen 
- pomp/lumen 
- µamp/lumen 

12-56 TUBE DIVISION 
RADIO CORPOFATION OF M010*. 11.008,SOFF. FFF. 

DATA 

•••• 

•FF. 



5582 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode- supply voltage of ho or less too volts 

DC Load Resistance; 
For dc currents above 

3 µamp   0.1 min. megohm 
For dc currents below 
3 mamP   0 min. megohm 

For dc currents above 
1 µamp   2.5 min. megohms 

Po' dc currents below 
1 µamp   0.1 min. megohm 

° Averaged over any interval of 30 seconds maximum. This value may be 
douoled when anode- supply voltage is limited to 80 volts. 

à For conditions where the light source is a tungster-filoment lamp oper-
ated at a color temperature of 2870 05. A dc anode supply of 90 volts 
and a 1-megohm load resistor are used. For the 0-cycle measurements, a 
ligmt input of 0.1 lumen is used. For the 5000- and 10000-cycle measure-
ments, the light input is varied sinusoidally about a mean value 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 

PHOTOCATHODE 
TERMINAL 

CAP 
JETEC NIJI-24 

DIRECTHDR-----
Of LIGHT 

.eptebemt 

,4060XMr 

ANODE 
TERMINAL 

CAP 
JETEC N.JI-23 

_— PIlOTO-
CATHODE 

„ 

!VIC 

-LI 

747rt-0.47" 

437ele.010' 

.139eMAX,J 
A-W=PLANE PERPENDICULAR 

TO AXIS OF TUBE 92CM-4818R3 

TUBE DIVISION 
Reni0 COIPOIAliON OF AMERICA ...SON NEW .5, 

DATA 
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5583 

Gas Phototube 

SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

General: 

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

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

Direct Interelectrode Capacitance ( Aporox  )   2 me 
Maximum Overall Length ^ -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   15-1/4 
Socket   Amphenol No.78S3S-T, or equivalent.›. 
Base   Small-Snell Peewee 3-Pin (JEDEC No.A3-1).-

Basing Designation for BOTTOM VIEW   2F 

DIRECTION OF LIGHT 

I 

Pin 1 - Nc Comnection 

Pin 2- Anode 

Pin 3 - Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

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

AVERAGE CATHODE-CURRENT 
DENSITYb . . . . . . . • 40 max. 

AVERAGE CATHODE CURRENTb . 4 max. 
AMBIENT TEMPERATURE. . . . 75 max. 

Characteristics: 

With an anode- supply voltage of 90 
volts unless otherwise specified 

Mtn. Median Max. 

100 max. volts 

20 max. ma/sq. in. 
2 max. ma 

75 max. oc 

Sensitivity: 
Radiant, at 4000 angstroms . 0.13 - amp/watt 
Luminous:e 

Ille At 0 cos   75 135 205 ma/lumen 
At 5000 cps  124 - pa/ lumen 
At 10000 cps   _ 108 - ma/lumen 

«a- Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division 'Unison, N. J. 

DATA 1 
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Gas Amplification Factord. . 
Anode Dark Current at 25° C. 

Minimum Circuit Values: 

With an anode-supply 
voltage of Ro or less too volts 

DC Load Resistance: 
For dc currents above 
3 ma  0.1 min. - megohm 

For dc currents below 
3 ma  0 min. - megohms 

For dc currents above 
1 pa  - 2.5 min. megohms 

For dc currents below 
1 ma  - 0.1 min. megohm 

Median Max. 

5.5 
0.05 

• 

d 

gag) 

On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. 

Fo, conditions where the light source Is a tungsten- filament lamp 
operated at a color temperature of 20700 A. 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 sInusoldally 
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 
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-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 5583 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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T 54 BULB 

SMALL-SHELL 
PEEWEE 

3- PIN BASE 
JEDEC N2 
A3- I 

92CIA-6053R5 

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

DATA 2 
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5584 
GAS PHOTOTUBE 

BLUE SENSITIVE, TWIN TYPE 

General: 

Spectral Response  S-4 
Wavelength of Maximum Response . . . . 4000 ± 500 Angstroms 
Cathode ( Each): 

Shape  Quarter-Cyindrical 
Minimum Projected Length"   1-3/16" 
Minimum Projected Width' 

Direct Interelectrode Capacitances: 
Cathode to Anodes   1.6 
Cathode to Cathode .   1.8 . . µµf 
Anode to Anode e 0  44 . . /20 

Maximum Overall Length   4" 
Maximum Seated Length   3-3/8" 
Seated Length to Center of Cathode . . 2-1/8" t 3/32" 
Maximum Diameter   1-3/16" 
Bulb   T-g 
Mounting Pcsit;on   Any 
Base  Small-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW   4BG 

DATA 

Pin 1- Cathode, 
Unit No.2 

Pin 2 - Arode, 
Unit No.2 

DIRECTION Or LIGHT 

1/4" 

Pin 3-Anode, 
Unit No.1 

Pin 4- Cathode. 
Urit No.1 

Maximum Ratings, Absolute Values (Each Unit): 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 100 max. . volts 
PEAK CATHODE CURRENT   10 max. . µamp 
PEAK CATHODE-CURRENT DENSITY . . .   50 max. pampisq.in. 
AVERAGE CATHODE CURRENT°   2 max. . . µamp 
AMBIENT TEMPERATURE   75 max. 

Characteristics ( Each Unit): 
Min, !!!!.., Max. 

Dark Current at 90 Volts .  pamp 
Sensitivity: 

At 4000 Angstroms  - 0.11 - 4amp/pwatt 
Luminous: 

At 0 Cycles  80 120 175 pamp/lumen 
At 5000 Cycles   - 110 - pamo/lumen 
At 10000 Cycles  - 96 - am/lumen 

Gas Amplification Factor .   - - 5.5 

Minimum Circuit Values ( Each Unit): 

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

For dc currents 1,, below Minimum tbero: i.taarZ : : : 0.1 . . . . megohm 

., #, n, le. O h. See next page. 

APRIL 15, 1947 TIMECŒPARTMŒNT TEN1ATIVE DATA 
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5584 

GAS PHOTOTUBE 

litth anode-supply voltage of too volts 

above 1 µamp . . . 2.5   megohms 
For dc currents below 1 µamp . . . 0.1   megohm 

I. On plane perpendicular to indicated direct ion of incident 1 ight. 

e E.,Ch unit, with other unit grounded. 
• Anodes grounded. 

• Cathodes grounded. 

l• ',°.!Cf:agJeergeran.2eel'UlgpilY'vet:gorilslTeeio average may 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
and 

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

AVERAGE ANODE CHARACTERISTICS 
of Type 5584 are the same 

as those shown under Type 5582 

e1Ax.[__ 

MIN   4. 

CATHODES 

T9 BULB 

I/8 MAX. 

SMALL-SHELL 
SMALL 4- PIN 

BASE 

BOTTOM VIEW  

I 3/18 MIN. 

33/8 MAX. 

2/8 

CATHODES 

4-MAX. 

92CM-4561R3 

APRIL 15, 1947 TUBE DEPARTMENT 
iternO COIIPOIATION OF ..«FF1cA, nAltiddel. New 11.5E, 

CE-4561R3 



5652 
VACUUM PHOTOTUBE 

COmHasiTE ANODE- CATHODE TYPE WITH S-4 RESPONSE 

DATA 

General: 

Spèctral Response 
Wavelength of Maximum. Response . . 4000 t 500 Angstroms 
Cathode: 

Shape  Flat 
Minimum Projected Length'  1/4" 
Minimum Projected Width'   19/32" 

Direct Interelectrode Capacitance (C1) i  1 µµf 
Balancing Capacitance ( C2) °  1 µµf 
Capacitance Difference Between 

C1 and C2 Not more than 0.3 µµf 
Maximum Overall Length   2-7/8" 
Maximum Seated Length  2-5/16" 
Seated Lengtn to Center of Cathode . . . 1-5/8" t 3/32" 
Maximum Diameter   1-9/32" 
Bulb     T-9 
Mounting Position Ary 
Base   Intermediate-Stall Octal 

5-Pin, Non-hygroscopic 
Basing Designation lor Borrom VIEW   2AB 

CYJER 
'Ti Of •-••''Pin 1: NoPin 6: No 

Con (ï nection Connection 
Pin 2: Balancing 6 Pin 8: Anode or 

Capacitance Catnode 
Pin 4: Cathode or 

Anode 

S-4 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC orPeak AC,. 250 max. . . . volts 
PEAK CATnOCE CURRENT ( For 

either electrode) . . . 12 max. 
PEAK CATHODE-CURRENT DENSITY . . . . 100 max. gampIsq.in. 
AVERAGE CATHODE CURRENT ( For 

either electrode) ° • • 4 max. . . µamp 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

Dark Current at 250 Volts. 
Sensitivity: 

At 4000 Angstroms. . .   
Luminous   

13 

o 

Ntn. Av. Max. 

- 0.01 µamp 

30 

0.042 - gamp/µwatt 
45 70 µamp/lumen 

On plane perpendicular to indicated direction of incident lignt. 
Measured between base pins * and 8. 
Measured between base pins 2 and M. 
Averaged over any interval of )0 seconds maximol. 

OCTOBER 1, 1947 TWEDEPARTHŒW TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, MOWN, NEW JERSEY 



5652 
VACUUM PHOTOTUBE 

SPECTRAL SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the beginning of this Section 

The curve shown under Type 929 
is also applicable to the 5652 

TYPICAL CIRCUIT 

INTERMEDIATE-
SHELL OCTAL 
5- PIN BASE 

ANODE OR 
CATHODE 

92CS - 6869 

BOTTOM VIEW  

CATHODE OR 
ANODE 

OCTOBER 1, 1947 TUBEC*PARTMENT 
RA010 CO”ORATION OF PJAERICA, HARRISON, NEW JERSEY 

rE-(m94-F,H9 
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5652 
AVERAGE OPERATION CHARACTERISTICS 

WITH AC VOLTAGE APPLIED BETWEEN THE TWO ELECTRODES 
II. , 11•IIII,,I  

ILLUMINATION:2870'K TUNGSTEN 
LOAD RE SISTANCE: ZERO 

DASHED CURVE (p STATIC CHARACTERISTIC FOR ONE 
ELECTRODE WITH 0.1 LUMEN 

DASHED CURVE ® STATIC CHARACTERISTIC FOR OTHER 
ELECTRODE WITH 0.1 LUMEN 

CURVE OPERATION CURVE OBTAINED FROM STATIC 
CURVES A &B; OTHER OPERATION CURVES 
OBTAINED SIM LARLY 

SEPT. 4,1947 TUBE DEPARTMENT 92CM-6895 





5653 

VACUUM PHOTOTUBE 
WITH S-4 RESPDNSE 

DATA 

General: 

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

Shape  Semi-Cy'indrical 
Minimum Projected Length"  13/16" 
Minimum Projected Width"   5/8" 

Direct lnterelectrode Capacitance  2.6 µµf 
Maximum Overall ..ength   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8 t 3/32" 
Maximum Diameter   1-9/32" 
Bulo   T-9 
Mounting Position  Any 
Base   Intermeoiate-Shell Octal 5- Pin 

Basing Designation for BOTTOM VIEW   3J 
DIRECTION OF LIGHT 

Pin 1 - No 
Connect i on 

Pin 2- No 
Connect ion 

Pin 4- Anode 
Pin 6- No 

Connection 
Pin 8- Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) 250 max. . . . volts 
PEAK CATHODE CURRENT   20 max. . . . µamp 
PEAK CATHODE-CURRENT DENSITY . . .   100 max. pamp/so.in. 
AVERAGE CATHODE CURRENT°   5 max. . . . µamp 
AMBIENT TEMPERATURE  75 max. . . . °C 

Characteristica: 
N271. Au. Max. 

Dan( Current at 250 Volts - 0.25 . . µamp 
Sensitivity: 

At 4000 Angstroms. . . . 0.042 - gamp/µwatt 
Luminous   20 45 100 µamp/lumen 

• on plane perpendicular to indicated direction of incident light. 

° Averaged eve , any interval of 30 seconds maximum. 

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

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Pnototube having S-4 Response 

is shown at beginning of this Section 

AVERAGE ANODE CHARACTERISTICS 
of TYPe 5653 are the same 

as those shown under Type 929 

SEPT. 15, 1947 TIMBEIDEPARTMENY TENTA- IVE DATA 
RADIO COMEATION Of AMERICA. MIMS*, NEW JERSEY 
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5819 
MULTIPLIER PHOTOTUBE 

ID—STAGE, HEAD—ON TYPE WITH 

1-11/16 SEMITRANSPARENT CATHODE AND S— II RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength o' Maximum Response   4400 t 500 angstroms 
Cathode, Sem transparent: 

Shape  CIrcular 
Window: 

Area   2.2 sq. in. 
Minimum diameter   1-11/16 in. 
Index of refraction 1  51 

Direct Interelectrode Capacitances ( Approx.): 
Anode tc dynode No.10 
Anode tc all other electrodes 6  5 40 

Maximum Overall Length   5-13/16" 
Seated Lengtl  4-7/8" t 3/16" 
Maximum Diameter   2-15/16' 
Mounting Position  Any 
Weight ( Approx.)   5 oz 
Bulb   T-16 
Base   Medium—Shell Diheptal 

4  2 biuf 

14—Pin ( JETEC Np.B14-38), 
Non—hygroscopic 

Basing Designation for BOTTOM VIEW  14M 

Pin 1 — Dynode No.1 
Pin 2 — D3rtode No.2 
Pin 3— Dynode No.3 
Pin 4 — Dyrode No.4 
Pin 5— Dynode No.5 
Pin 6 — Dyrode No.6 
Pin 7 — Dynode No.7 
Pin 8— Dyrode No.8 
Pin 9— Dynode No.9 

DFREETIoN OF EIGHT 
Mr0 END OF BULB 

Pin 10 — Dynode No.10 
Pin 11— Anode 
Pin 12— No Conrec— 

tion 
Pin 13 —Internai 

Connection— 
Do Not Use 

Pin 14— Cathode 

Maximum Ratings, Absolute Values: 

ANODE—SUPPUT VOLTAGE ( DC or Peak AC) . . . . 1250 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC or Peak AC)  250 max. volts 

DYNODE—No.1 SUPPLY VOLTAGE 
(DC or Peak AC)  300 max. volts 

AVERAGE ANOPE CURRENT.   0.75 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

• Averaged ovur any interval or 30 seconds maximum. 

.mindicates a change. 

8-56 DATA 1 
TUBE DIVISION 
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5819 
MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage IEl 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 . 2000 Volts (except as noted) 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 

4400 angstroms  20000 pamp/µwatt 
Cathode radiant, 

at 4400 angstroms 0.040 µamp/µwatt 
Luminous:é 

At 0 cps  10 25 300 amp/lumen 
With dynode No.10 

as output 
electrodet  15 amp/lumen 

Cathode luminous: 
With tungsten 

light source* . 40 50 µamp/lumen 
With blue light 

source*,  0.04 µamp 
Current Amplification .   - 500000 
Equivalent Anode-Dark-

Current Input.»   - 8.5x 10-1° 2 x10-9 lumen 
Equivalent Noise Input* .   - 7 x 10-12 - lumen 
Dark Current to Any 

Electrode Except 
Arode ( At 25°C)   0.75 

Witt E . 750 volts (except as noted) 

Mtn. Median Max. 

Sensitivity: 
Radiant,at 

4400 angstroms  2000 - pamp/µwatt 

Cathode radiant, 
at 4400 angstroms . - 0.040 µamp/µwatt 

Luminous:è 
At 0 cps  2.5 amp/lumen 
With dynode No.10 

as output 
electrodet  1.5 amp/lumen 

Cathode luminous: 
With tungsten 

light source* . . 40 50 µamp/lumen 
With blue light 

source.,  0.04 - µam 
Current Amplification . - 50000 

kt.à.e,,,•,m,*: see nest page. -. Indicates a change. 

8-56 
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5819 

MULTIPLIER PHOTOTUBE 

For condition: where the light source is a tungsten—filament lamp oper— 
ated at a color temperature of 2(000B. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

I An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode—No.10 circuit 
and the anode serves only as collector. 

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

* Under the following conditions: Light incident on the cathode is trans— 
mitted througn a blue filter (Corning, Glass Code No.5113 polished to 
1/2 stock thickness) from a tungsten— filament lamp operated at a color 
temperature of 28700 K. The value of light " lux on the filtor is 0.01 
lumen. The li:ad resistor has a value of 0.01 megohm, and 150 volts are 
applied betweon 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 CHARACTERISTIC OF LIGHT 
FROM 2870 0K SEANCE 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 iuminOuS sensitivity of 20 amperes per lunen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

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

* Under the following conditions: Supply voltage ( E) is 1000 volts, 25 °C 
tube temperature, ac —amplifier bandwidth ce 1 cycle per second, tungsten 
light source at color temperature of 28 10"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. 

OPERATING CONSIDERATIONS 

The °Pennine stabillty of the 5819 is dependent on the 

magnitude of the anode current and its duration. When 

the 5819 is operated at high values of anode current, a 

drop in sensitivity ( sometimes called fatiguel may be 

expected. The extent of the drop below the tabulated 

sensitivity values dependson the severity of the operating 

conditions. After a period of idleness, the 5819 usually 

recovers a substantial percentage of such loss in sensi— 

tivity. 

The use of an average anode current well below the maximum 

rated value of 0.75 milliampere is recommended when sta— 

bility of operation is important. When maximum stIbility 

IS required, the anode current should not exceed 100 

microamperes. 

Electrostatic and/or magnetic shielding of the 5819 may 
be necessary. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

in shown at the front of this Section 

8-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. SAMSON. NEW MET 
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5819 

MULTIPLIER PHOTOTUBE 

o 
-.1— 2 ± 

16 

R. 

MEDIUM- SHELL 
D1HEPTAL 

14- PIN BASE 
JETEC N21314-38 

PHOTOCATHODE 
DIAMETER 

litk, MIN. 

T 16 

BULB 

92GS-72321:IS 

t OF BULB WI LL NOT DEV I ATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

8-5E CE-7232R5 
TUBE DIVISION 

RADIO CORPORATION Of AMERICA HARRISON. NEW USE, 





5819 

TYPICAL ANODE- DARK--CURRENT CHARACTERISTIC 

1111 1 1 1 1 11111 1 1 1 111111 1 1 1 111111 1 
— 

— 

— 

— 

:"-- _ 
— 
— 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF — 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH — 

PROVIDES //b OF E BETWEEN CATHODE AND DYNODE N2 I, — 

1/12 OF E FOR EACH SUCCEEDING STAGE, AND 1/12 OF E — 

BETWEEN DYNODE N2 10 AND ANODE. 

DASHED PORTION INDICATES INSTABILITY. _ = 
_ 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED — 
_ 

AT A COLOR TEMPERATURE OF 2870°K. _ 

TUBE TEMPERATURE=2CC — 

1 

/ 

...........%*%%%1"•......................_ 

`! / 

-,/ 

4 6 2 34 68 2 3 4 68 2 34 
01 I 0 100 

LUMINOUS SENSITIVITY — AMPERES/LUMEN 

11.1111 Olve2ON 
RM. COMORMION Of /MK, N.Y.C. NW MM. 

92CM - 7920R2 
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5819 

EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

it 1- 1 I1TI 
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. 

_ DYNOCE-NBI - TO-CATHODE VOLTS = 150 

EACH - SUCCEEDING - STAGE VOLTS. 100 
L t_ 
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-2 
MAGNETIC FIELD INTENSITY-GAUSSES 

TUBE DIVISION 
COPORATION OF AFAMCA, FIAIROON N IMO! 
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5820 
IMAGE ORTHICON 

For outdoor and studio pickup 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unitio:ential Cathode: 
Voltage  6.3 t 10% . . . ac or dc volts 
Current  0.6  amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes  12 µµf 

Photocathode, Semitransparent: 
Response   See accompanying Spectral-

Sens:t:vity-Characterist:cs curves 
Rectangular image ( 4 x 3 aspect ratio): 

Useful size of 1  8" max. d:agonal 
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 rectang'e just 

touch tâe target ring  

Orien:ation 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  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  20" t 0.25" 
Greatest Diameter of Bulb 3  00" t 0.06" 
Minimum Deflecting-Coil. Inside Diameter  2-3/8" 
Deflecting-Coil Length   5" 
Focusing-Coil Length   10" 
Alignment-Coil „_ength  15/16" 
Photocathode Distance Inside End of Focusing Coil. .   . 1/2" 
Operating Position   See Operating Conszcierations 
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-

t;on--Do Not Use 

Pic 5- Grid No.5 

Pin 6- Target 

Pin 7- Internal Connec-
tion--Do Nat Use 

• See basing diagram on next page. .- Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NAOISON. NEW JERSEY 
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5820 

IMAGE ORTHICON 

End Base. . . . Small-Shell Diheptal 14-Pin (JETEC No.814-45) 
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.l. 

Grid No.2 
Pin 11 - Internal Connec-

tion--Do Not Use 
Pin 12- Grid No.1 
Pin 13- Cathode 
Pin 14 - Heater 

DIRECTION OF LIGHT. 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute 

PHOTOCATHODE: 
Voltage   
Illumination  

OPERATING TEMPERATURE: 
Of any part of bulb   
Of bulb at large end of tube 

(Target section)   
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section. 

GRID-No.6 VOLTAGE   
TARGET VOLTAGE: 

Positive value  
Negative value  

GRID-No.5 VOLTAGE   
GRID-No.4 VOLTAGE   
GRID-N0.3 VOLTAGE   
GRID-No.2 (1 DYNODE-No.1 VOLTAGE   
GRID-No.1 VOLTAGE: 

Negative bias value   
Positive bias value   

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

ANODE-SUPPLY VOLTAGE'   
VOLTAGE PER MULTIPLIER STAGE  

*: See next page. 

Values: 

-550 max. volts 
50 max. ft-c 

50 max. °C 

35 min. °C 

5 max. °C 
-550 max. volts 

10 max. volts 
10 max. volts 

150 max. volts 
300 max. volts 
400 max. volts 
350 max. volts 

125 max. volts 
0 max. volts 

125 max. volts 
10 max. volts 

1350 max. volts 
350 max. volts 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW AMY 
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IMAGE ORTHICON 

Typical Operation and Characteristics: 

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°   -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 Voltagee   225 to 330 volts 
Grid-No.2 & 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 
Anode Current ( DC)   30 Ya 
Signal-Output Current ( Peak to peak 3 to 24 Ya 
Target-Temperature Range   35 to 45 oc 
Ratio of Peak-to-Peak Highlight 
Video-Signal Current to RMS 
Noise C.Jrrent ( Approx  )   35 

Minimum Peak-to-Peak Blanking Voltale  5 volts 
Field Strength at Center of 

Focusing Coila   75 gausses 
Field Strength of Alignment Coil 

(Approx  )   0 to 3 gausses 

* Ratio of dynode voltages is shown under Typical Operation. 

° Normal setting of target voltage is . 2 volts from target cutoff. The 
target-supply voltage should be adjustable from -t to .5 volts. 

# Adjust to give the most uniformly shaded picture near nk,ximum signal. 

A 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 out-
side of ond at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

The operating position of the 5820 should preferably be 

such that any loose particles in the neck of the tube will not 

fall down and strike or become lodged on the targel. There-

fore, it is recommended that the tt,be never be ooepated in a 

vertical position with the Oiheptal-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. 

When the equipment-design or operating conditions are 

such that the maximum temperature rating or maximum tempera-

ture dif'erence as given under Naxlinum and N2n,Inum Ratings 
will be exceeded, provision should be made to direct a blast 

of coo'ing air from the Diheptal-base end of the tube along 

the entire length of the bulb surface, i.e., through the 

space between the bulb surface and tse surrounding deflecting-

collassembly and its extension. Any attempt to effect cooling 

.-Indiates a change. 
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IMAGE ORTHICON 

of the tube by circulating even a large amount of air around 

the focusing coil will do little good, but a small amount of 

air erectly in contact with the bulb surface will effectively 

drop the bulb temperature. For this purpose, a small blower 

Is satisfactory, but it should be run at low speed to prevent 

vibration of the 5820 and the associated amplifier equipment. 

Unless vibration is prevented, distortion of the picture 

may occur. 

To keep the operating temperature of the large end of the 

tubef ,om falling below 35 ° C, some form of controlled heating 

should be employed. Ordinarily, adequate heat will be supplied 

by the focusing coil, deflecting coils, and associated ampli-

fier tubes so that the temperature can be controlled by the 

amount of cooling air directed along the bulb surface, If, 

in special cases, a target heater is required, it should fit 

between the focusing coil and the bulb near the shoulder of 

the tube, and be non- inductively wound. 

Resolution in excess of 500 lines at the center of the 

picture can be produced by the 5820. The Square-Wave Response 

Characteristics curves show the center square-wave amplitude 

response versus television line number for the 5820 when it 

is operated with the highlights at the knee of the light 

transfer characteristic and at one lens stop above the knee 

and ata temperature of 35° C. The values of response plotted 

on the curves are those obtained after optimum adjustments 

are made. 

To utilize the resolution capability of the 5820 in the 

horizontal direction with the standard scanning rate of 

525 lines, It is necessary to use a video amplifier having a 

bandwidth of at least 6 megacycles. 

For very high illumination or for individual tubes with 

exceptionally high photocathode sensitivity, it may not be 

possible to stop the lens down far enough to reduce the high-

light Illumination on the photocathode to a value near the 

knee of the transfer characteristic. When such a condition 

is encountered, the use of a Wratten neutral filter selected 

to glvethe required reduction in illumination is recommended. 

Ordinarily, two filters--one having 10% transmission and the 

other20%--will give sufficient choice. Such filters with lens-

adapter rings can be obtained at a photographic-supply store. 

.el ndicates a change. 
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IMAGE ORTHICON 

1+3.00'1.06h 135., ...015", 
I DIA.  f• -.025  

'-f 

tr 

2.56" 
+.12" 

.425" 
±.025» 

.040 

±.002" DOA. 
6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

15.2e 

±.25. 

2.00'± .06" 
DIAL 

SMALL-SHELL 
D1HEPTAL 

14- PIN BASE 
JETEC 

N2 BI4-45 

DETAIL or BOTTOM VIEW  
or JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315R.MIN. 

I.185"R.MAX. 

-/ 

SEE NOTE I .5"MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIEPTAL-BASE 
END OF TUBE BY 0.C60" 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" t 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" HCLES ARE 
ENLARGED BY 45 ° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51 026' t 5 ONCIRCLE DIAME-
TER 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 BASE. 

C. RIM EXTENDING OU" A MINIMUM 
OF 0.125" FROM2.912" DIAME-
TER AND HAVING HEIGHT OF 
0.126" t 0.001". 

.093"t .003" d. NECK-CYL I NDER CLEARANCE HOLE 
38.5 * 10 OWL HAVING DIAMETER OF 2.200. 

t 0.001". 
ENLARGED BOTTOM VIEW  92CM - 8293R3 

7-58 
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SPECTRAL-SENSITIVITY CHARACTERISTICS 

FOR INCIDENT RADIANT ENERGY WITHIN . 
NORMAL OPERATING RANGE OF TUBE . 

CURVE A: WITHOUT FILT ER. 
CURVE 0: WITH WRATTEN Ne6 FILTER . 
CURVE C: SPECTRAL CHARACTERISTIC 

OF AVERAGE HUMAN EYE . 
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5820 

SQUARE-WAVE RESPONSE CHARACTERISTICS 

.• 
TEST PATTERN SQUARE WAVE. 
OPERATING TEMPERATURE OF BULB 

ADJACENT TO TARGET: 35. C. 
RESPONSE MEASURED IN SYSTEM 

HAVING 10— Mc BANDWIDTH. 
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5820 

TEMPERATURE EFFECT ON SQUARE-WAVE RESPONSE', 

I I I 1111111111111111 II II I-
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BASIC LIGHT-TRANSFER CHARACTERISTIC fe 

5820\ 

ILLUMINATION: 
LIGHT, 
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6032 

IMAGE-CONVERTER TUBE 
For use, in combination with suitable optical systems, 

in viewing a scene with infrared radiation 

DATA 

General: 

Soectral Response S-1 
Wavelength of Maximum Response . . . . 8000 t 100C angstroms 
Photocathode, Semitransparent: 

Shape r'ircular 
Minimum window area  1 sq. in. 
Minimum window diameter  1-1/8" 
Minimum quality-circle diameter within window  

Phosphor (For Curves, see front of Cathode—Ray Tube Section. 

See also Operating Considerattons)   P20 
Fluorescence   Yellow-Green 
Phosphorescence  Yellow-Green 

Persistence  Medium-Short 
Fluorescent Screen: 

Shape  Circular 
Minimum diameter   5/8" 

Focusing Method Electrostatic 
Overall Length   4-15/32' t 1/16" 
Maximum Diameter   2-3/32' t 1/32" 
Weight ( Approx.)   3.6 oz 
Operating Position  Any 
Termina' Connections (See Dimensional Outline): 

CL - Col lector 

G - Grid No.1 

DIRECTION OF LOOT: 

KRPENDICUL AR TO 
LARGE END Or TUSE 

02 
• ct. G2 -Grid No.2 

K - Photocathode 

Maximum Ratings, Absolute Values: 

GRID-Nc.2" VOLTAGE ( DC or Peak AC) °. 20000 max. volts 
GRID-Nc.1 VOLTAGE °   2700 max. volts 
AVERAGE PHOTOCATHODE CURRENT 

(Continuous Operation)   1 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

Grid-No.2 . Voltage . . 16000 
Grid-No.1 ( Focusing-

Electrode) Voltage--
10.75% to 13.25% of 
grid-No.2 voltage. . . 1720 to 2120 

MaximumGrid-No.lCurrent 0.4 

.. 0 , See meat page. 

20000 volts 

2150 to 2650 volts 
0.5 ma 

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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6032 

IMAGE-CONVERTER TUBE 

Paraxial Magnification Factor 4 . 0.5 0.5 
Sensitivity: 

Radiant, at 8000 angstroms . 0.0038 0.0038 ma/watt 
Infrared.  

Minimum Conversion Indext6 . . 
Minimum Resolution ( In central 
area of photocathode)A6. . . 

5 5 ma/lumen 
8 10 

18 18 line—pairs 
per mm 

▪ Grid No.2 serves the dual function of high-voltage electrode for 
accelerating the electron beam and of collector through which the 
electrons leave the tube after their energy has been transformed with-
in the tube. 

O Referred to photocathode. 

e under the following conditions: 2870 ° K tungsten light source; 
ligot flux of 0.1 lumen incident on Corning No.2540 Infrared Filter 
(melt 1613, 2.61-mm thick, or equivalent); irradiated area of photo-
cat.iode is 3/4. in diameter. 

screen to the product of the light 
Wu! o igiClee ton lne her falr:rni= multiplied by the f il ter factor. 

• The resolution, both horizontally and vertically, in a 0.3'-diameter 
circle centered on the photocathode is determined with a pattern con-
sisting of alternate black and white lines of equal width. Any two 
adj4cent lines are designated as a .line-pair." 

é marification is defined as the ratio of the distance from the tube 
axi4 of an image point on the fluorescent screen to the distance from 
the tube axis of an object point on the photocathode. Paraxial 
magnification is the magnification observed along the tube axis. 

OPERATING CONSIDERATIONS 

The curves giving the sOectral—energy emission character— 

istic and the persistence characteristics of phosphor P20 are 
located in the front of the Cathode-Pay Tube Section. Only 
persistence-characteristic curve A applies to the 6032. 

Subjecting the 6032 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 photocathode. 

The sensitivity values for the 6032 are average values. 

The average values are representative of this typewhen operated 
with low values of photocathode current. At high values of 

photocathode current, a drop In sensitivity below the values 

shown may be expected. The extent of the drop is affected 

by the nature and severity of the operating conditions to 

which the 6032 is subjected. After a period of idleness, the 

6032 usually recovers a substantial percentage of such loss 
in sensitivity. 

SupPort for the 6032 may, be provided at the photocathode end 
by a cushioned arrangement and at the screen end by a suitable 

fixture which will exert adequate but not excessive pressure to 

hold the tube firmly against the cushioned arrangement. 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6032 

IMAGE-CONVERTER TUBE 

Shielding of the 6032 is required to minimize the effects of 

extraneous fields on tube performance. If an iron or steel 

case is used, : are should be taken in its construction to 

insure that the case is completely demagnetized. The shielding 

case may be designed, if desired, to include an annular end 

piece to position the tube properly in the optical °system. 

The circular opening of the end piece should have a diameter 

less than I-I/2i in order to bear on the rim of the tube face 

(See Dimensional Outline). 

Connections to the respective terminals of the tube, 

indicated on the Dimensional Outline, should not be soldered 

tothe terminals. They should be made by flexible metal bands 

fastened firmly around the tube in the contact area, shown on 

the Dimensional Outline. The bands should be fastened only 
tight enough to insure good contact. If the bands ire too 

tight, the metal-glass seals may be damaged. 

The curve showing the Spectral-Sensitivity 
Characteristic of Phototube having S- I Response 

located at the front of this Section also 
applies to the 6032 

AVERAGE CHARACTERISTIC 

UGH/ INPUT OF 0.1 LUMEN FROM 
2870 K TUNGSTEN SOURCE IN-
CIDENT ON CORNING N*2540 IN-
FRARED FILTER, IRRADIATED 
PHOTOCATHODE AREA HAS DI-
AMETER or 4,4 INCH. 
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6032 

IMAGE-CONVERTER TUBE 

BEARING CIRCLE 

11/2  MIN. DIA. 

QUALITY CIRCLE 
I"MIN. DIA. 

.200" 
t.0 3 5" 408t.017 

$ 1.63 
1.783: *.ozo 

4.022 DI A 

4 15/3; 

t GRID- NI 
TERMINAL 

L725" 
3.075" 

L400" 
2 './64 

1.635" 
i.020" 
DIA. 

2.3130"" 
4.025 * 

I.R.O  AND OR. 

USEFUL .100"-S 1/.4 

SCREEN DIAMETER 4.026241 15/3;i li3; 
MIN.   DIA. 

* WITHIN QUALITY 
CIRCLE 

INSJLATED LEAD TIPS 
WILL NOT EXTEND BE-
YOND MAX. O.D. OF TUBE. 
LEADS ARE USED ONLY 
DURING TUBE MANU-
FACTURE. 

PHOTOCATHODE 

1 I/; MIN. DIA. 

M IN. 

CONTACT 
ARE A 

1.375" 

4.015 -.007 " 
DIA. 

P HOT OC AT HO DE 
TERMINAL 

2 /32 ± /32 DIA. 

1, MIN. 

CONTACT AREA 

.055" 

KEEP THIS 
REGION CLEAR 

L MIN. 
33I" MAX. 

GRID-N 22 & 
COLLECTOR 
TERMINAL 

346" MIN. 
CONTACT AREA 

.042" 
-.006 

KEEP THIS 
REGION CLEAR 

1,2" 
MIN. 
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6032 

IMAGE-CONVERTER TUBE 

NOTE: THE CONTOUR OF THE FLARED 
GLASS NECK W LL BE WITHIN THE 
DOTTED LINE OVER A be SECTION 
AS SHOWN ON END VIEW., 

92CL - 7617R2 

ELECTRON TUBE DIVISION 
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6032 

AVERAGE CHARACTERISTICS 

PINCUSHION DISTORTION (PER CENT) =ce x,00 
WHERE 
Mx= MAGNIFICATION AT DISTANCE ''=" FROM 

CENTER OF PHOTOCATHODE 
Mc= MAGNIFICATION AT CENTER OF 

PHOTOCATHODE 
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6032-A 

IMAGE-CONVERTER TUBE 
For use, in combination with suitable optical systems, 

in viewing a scene with infrared radiation 

The 6032-A is unilaterally interchangeable with the 6032. 

The 6032-A is like the 6032 except that it is processed and 
tested to meet the following special-performance test: 
Maximum luminous equivalent of infrared 
radiation for threshold visibility' . . 4.1 x 10-11 lumen 

* Radiation from a tungsten lamp operating at a color temperarure of 
28700 K ispwssed througha Corning No.2540 Infrared Filter and focused 
toa pointue the photocathode. The resulting image on the fluorescent 
screen is viewed ny a dark—adapted eye through a 10—power ocular. The 
amount of infrared radiation for threshold visibility is determined by 
reducingthe incident radiation until the image on the scree , can just 
be discerned. The luminous equivalent o. this amount of infrared 
radiation is the value of luminous flux from a 28700 K source which 
produces a response equal to that produced by the infrared radiation 
when both are measured with a receiver having 5-1 spectral response. 

7-58 DATA 
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6198-A 

VIDICON 
600- LINE RESOLUTION 

For use in industrial applications 

The 6198-A Isan Improved version of the 6198 and is unilater-

ally interchangeable with it. 

DATA 

General: 

Heater, for Unipo:ential Cathode: 
Voltage  6.3 ± 10% . . . ac or dc volts 
Current  0.6   amp 

Direct Interelectrode Capacitance:e 
Signal electrode to 
all other electrodes   4.5 bwf 

Spectral Resporuie  See Curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image ( 4 x 3 aspect ratio)   0.62" 
Orientation cf 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 he 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 Me-hod  Magnetic 
Deflection Method  Magnetic 
Overall Length   6-114" ± 1/4" 
Greatest Diameter 1  125" ± 0.010" 
Weight (AppFox. 2 oz 
Operating Position . . . Approx. horizontal, or faceplate up 
Bulb   18 
Base Connector Cinch No.54A18088, or equivalent 
Base   Small-Button Ditetrar 8-Pin ( JETEC No.E8-11) 
Basing Designat ,on for BOTTOM VIEW   8HM 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- Internal 

Cannez t on-
Dc Not Use 

Pin 4- Same al. Pin 3 
Pin 5- Grid No.2 
Pin 6- Grid No.4, 

Grid No.3 

FLANGE 

SHORT 
PM 

DIRECTION OF LIGHT: 
INTO FACE END Of TIME 

Maximum Ratings, Absolute 

SIGNAL-ELECTRODE VOLTAGE 
GRID-No.4 di GRID-No.3 VOLTAGE 
GRID-No.2 VCLTACE  

Values: 

Pin 7- Cathode 
Pin 8- Heate-
Flange- Signal 

Electrode 
Short Index Pin - 

Same ds 
Pin 3 

100 max. 
350 max. 
350 max. 

volts 
volts 
volts 

* This Capacitance, which effectively is the output impedance of the .6198-A, 
is increased by about 3 puf when the tube ismounted 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 
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6198-A 

VIDICON 

GRID-No.1 VOLTAGE: 
Negative bias value  125 max. volts 
Positive bias value  0 max. volts 

PEA« 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) . 10 to 20 ft-c 
Signal-Electrode Voltage   10 to 70 volts 
Grid-No.4 ( Decelerator) & Grid-No.3 

(Beam Focus) Voltage   250" to 300 volts 
Grid-No.2 ( Accelerator) Voltage. .   300 volts 
Grid-No.1 Voltage for picture 
cutoff   -45 to-100 volts 

Highlight Signal-Output Current. .   0.1 to 0.2 Pa 
Maximum Dark Current   0.02 pa 
Uniform 2870° K Tungsten Illumina-

tion on Tube Face to Produce Sig-
nal-Output Current of 0.1 to 
0.2 pa   3to10 ft-c 

Average "Gamma" of Transfer Charac-
teristic for Signal-Output Cur-
rent between 0.02 and 0.2 pa . . 0.65 

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

Mirimum Peak-to-Peak Blanking 
Voltage: 
Men 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 

Wef.nition, focus uniformity, and picture quality decrease with 
decreasing grid—No.3 and grid—No.4 voltage. In general, grid No.3 
und grid No.4 should not be operated below 250 volts. 

With no blanking voltage on grid No.1. 

Measured with a high—gain, low—noise, cascode—input — type amplifier 
kaving bandwidth of 5 Mc and determined primarily by the signal—output 
,evel of the vidicon and the noise generated in the input amplifier. 
tecause the noise in such a system is predominately of the high— 
'requency type, the visual equivalent signal—to—noise ratio is taken 
us the ratio of the highlight video— signal current to ms noise 
Lurrent, multiplied by a factor of 3. 
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6198-A 

VIDICON 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PA!.SING THROUGH TUBE AXIS AND SHORT INDEX PIN. 
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6198—A 

VIDICON 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

LLUM NATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 1/2"x 3/8" 
Ems = SIGNAL-ELECTRODE VOLTS TO GIVE MAXIMUM SENSI-

TIVITY AT MAXIMUM DARK CURRENT OF 0.02 MICROAMPERE 
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6198-A 

SPECTRAL SENSITIVITY CHARACTERISTICS 

14-1t-

CURVE A : FOR EQUAL VALUES OF SIGNAL— 

OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPER ES FROM 

SCANNED AREA OF 1/2 " x 3/8 . 0.02 

CURVE B: SPECTRAL CHARACTERI STI C OF 

AVE RAGE HUMAN EYE. 

CURVE C' FOR EQUAL VALUES O F SIGNAL -

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870 ° K . 

< 0.035 

D 

> 0.030 

cc 
LA) 

LAI 

0.025 

e 0.020 
O 

e o 015 — o 
cr 

0.010 -

U 

5 
O 

1 

L 

A dÉ or 
X. VA LUE 

/ \ 

3000 4000 5000 6000 7000 8000 

WAVELENGTH — ANGSTROM S 

if I I 1 

Z 0 .0 
z J ..1 ia 4/ J 

0_ 0 4.1 J 0 FE . 
J CC L.L1 CI' Z L'-' 

D > ; CO 0 > IX — CC 

00  

co 

so w 

60 ›_•-

‘7) 

40 Z 

Lu 

/7-

LAI 

ELECTRON TUBE DIVISIO N 92CM - 7783R 1 
IIADIO CORPORATION OF AMERICA, HARMON. NEW JERSEY 



6198-A 

TYPICAL CHARACTERISTICS 

In tit ' milt 111111-1I 11111111 11 Il 11111 III III 111111 
a CURVE A: WITH 8 FT- C OF 2870° K TUNGSTEN 

ILLUMINATION INCIDENT ON TUBE FACE . 

'CURVE B1 WITH NO ILLUMINATION INCIDENT ON 
TUBE FACE. 

=CURVE C.CURVE A MINUS CURVE B 

E SCANNED AREA OF PHOTOCONDUCTIVE LAYER: I/2 "X 3/8" 
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ep>" 6198 VIDICON 
600-LINE RESOLU- ION 

For use tn industrial applications 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% . . ac or dc volts 
Current  0.6  amp 

Direct Interelectrode Capacitance: à 
Target ( Signal Electrode) to all 
other electrodes   

Spectral Response  
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image ( 4 x 3 aspect ratio) 0  62" 
Orientation of quality rectangle--Proper orientation is ob-

tained when the horizontal scan is essentially parallel 

to the plane passing through the tube axis and short 

index pin. 

Focusing Method  Magnetic 
Deflectior Method  Magnetic 
Overall Length 6  25° t 0.25" 
Greatest Diameter ( Excluding side tip) . . . 1.125" ± 0.010" 
Maximum Radiut ( Including side tip)   0.805" 
Weight , Approx.)   2 oz 
Operating Position . . . . Approx. horizontal, or faceplate upt 
Bulb   T8 
Base Connector   Cinch no.54A18088, or equivalent 
Base   Small—Button Ditetrar 8—Pin (JETEC No.E8 —11) 
Basing Desiviation 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, 

DIRECTION OF LIGHT Grid No.3 : ,NTO FACE END or 

SNORT 
MIN 

4.5 mµf 
See Curves 

Pin 7— Cathode 
Pin 8— Heater 

Flange— Target 
(Signal 
Electrode) 

Short Index in — 
Sane as 
Pin 3 

Maximum Ratings, Absolute Values: 

TARGET ( S.GNA_—ELECTRODE) VOLTAGE  100 max. volt 
GRID—No.4 & GRID—No.3 VOLTAGE  350 max. volts 
GRID—N0.2 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 

à See next page. .- Indicates a change. 
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6198 

VIDICON 

FACE PUTE: 
Illumination 
Temperature 

1000 max. ft-c 
60 max. °C 

Typical Operation and Characteristics: 

For scanned area of 112" 2 318" 

Faceplate Illumination ( Highlight). 10 to 20 ft-c 
Target ( Signal-Electrode) Voltage . 10 to 70 volts 
Grid-No.4 ( Decelerator) e. Grid-No.3 

(Beam-Focus) Voltage  250" to 300 volts 
Grid-No.2 (Accelerator) Voltage .   300 volts 
Grid-No.1 Voltage for picture 
cutoffè   -45 to -100 volts 

Highlight Signal-Output Currents.   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 ma  3 to 10 ft-c 

Average "Gamma" of Transfer Charac-
teristic for Signal-Output Cur-
rent between 0.02 and 0.2 ma. . 0.65 

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

Minimum Peak-to-Peak Blanking 
Voltage: 
Whei 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 

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

WO 
Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.3 and grid-No.4 voltage. In general, grid No.3 and 
grid No.4 should not be operated below 250 volts. 

With no blanking voltage on grid No.1. 

• measured with a high-gain, low-noise, cascode-input-type amplifier 
haying bandwidth of 5 Mc. 

• This capacitance,which effectively is the output impedance of the 6198, 
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. 

-n-Indicates a change. 
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6198 

TYPICAL SIGNAL OUTPUT 

E 

ILLUMINATION: 
E I 1 I IEEE I 1 I 

UNIFORM OVER PHOTO-
LAYER. 
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2870 ° K TUNGSTEN ILLUMINATION ON TUBE FACE-FOOT-CANDLES 

92CS-7820R1 

PERSISTENCE CHARACTERISTIC 
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6198 

SPECTRAL— SENSITIVITY CHARACTERISTICS 

• i 
CURVE A: 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 

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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6199 

MULTIPLIER PHOTOTUBE 
10—STAGE, HEAD.:-ON TYFE WITH 

1.24" SEMITRANSPARENT CATHODE AND S— II RESPO4SE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape  
Window: 

Area   1.2 
Minimum diameter   1.24 
Index o refraction  1.51 

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

Maximum Overall Length   4-9/16" 
Seated Length  3_7/8" ± 3/16" 
Maximum Diameter   1-9/16" 
Mounting Position  Any 
Weight ( Approx.)   2 oz 
Bulb   T-12 
Base 

Circular 

sq. in. 
in. 

  Small—Shell Duodecal 1.—Pin ( JETEC No.812-43), 
Non—hvgroscopic 

Basing Designation for BOTTOM VIEW   12AE 

Pin 1— Dynode No.1 

Pin 2— Dynode No.3 

Pin 3—Dynode No.5 
Pin 4— Dynode No.7 

Pin 5— Dynode No.9 

Pin 6— Anode 
011/(01011 Of 1.1411T: 

IIITO ENO Of loll 

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— Cathode 

Maximum Ratings, Absolute Values: 

ANODE—SUPPLY VOLTAGE ( DC or Peak AC) 1250 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC or Peak AC)  250 max. volts 

DYNODE—No.1 SUPPLY VOLTAGE 
(DC or Peak AC)  300 max. volts 

AVERAGE ANODE CURRENT °   0.75 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

Averaged over any interval of 30 secanos Meximum. 

Indicates a change. 
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6199 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage 1E1 across voltage 

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

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

between dynode No. I0 and anode 

With E = loot, volts ( except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. 

Cathode radiant, at 

4400 angstroms. 
Luminous:é 

At 0 cps  
With dynode 

as output 
trodet  

Cathode luminous: 
With tungsten 

light source* 
With blue light 

source.,  
Current Amplification   
Equivalent Anode—Dark— 

Current Input" . . . 
Equivalent Noise Input* 
Dark Current to Any 

Electrode Except 
Anode ( At 250C) . . . 

21600 mamp/pwatt 

- 0.036 µamp/µwatt 

10 27 300 amp/lumen 
No.10 
elec-

16 amp/lumen 

30 45 amp/lumen 

0.028 mamp 
- 6000- 00 

8 x10-10 2.5 x10-9 lumen 
4 x 10-12 lumen 

0.75 µamp 

With E = 750 volts (excePt as noted) 
Win. Median Max. 

Sensitivity: 
Radiant, at 

4400 angstroms. . . 
Cathode radiant, at 

4400 angstroms. .   
Luminous:è 

At 0 cps  
With dynode No.10 

as output 
elect . . 

Cathode luminous: 
With tungsten 

light source' . 30 45 ,*amp/lumen 

With blue light 
source., 0  04 µamp 

Current Amplification . - 6000- 0 

2160 µamp/µwatt 

0.036 pamp/µwatt 

2.7 amp/lumen 

- 1.6 amp/lumen 

See next page. -. Indicates a change. 
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6199 

MULTIPLIER PHOTOTUBE 

For conditions where the light source is a tungsten—filament lamp oper— 
ated at a color temperature of 2870°N. A light input of 10 elcrolumens 

„. Is used. The load resistor has a value of 0.01 megohm. 

I An output current of opposite polarity to that obtained ai the anode 
may be provided by using dynode No.10 as the output electrode, with 
this arrangement, the load is connected in the dynode—No.10 circuit 
and the anode serves only as collector. 

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

e Under the following conditions: Light incident on the cathode is trans— 
mitted throu9h a blue filter ( Corning. Glass Code No.5113 polished to 
1/2 stock thickness) from a tungsten—filament lamp operated at a color 
temperature of 2870 0K. The value of light flux on the filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode. 

4 For spectral characteristic of this source, see sheet SPECTRAL CHAR— 
ACTERISTIC OF 2830 0 1( LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700 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 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

▪ For maximum signal—to—noise ratio, operation with a supply voltage ( E) 
below 1003 volts is recommended. 

* Under the falowing conditions: Supply voltage ( E) is 1000 volts, 25°C 
tube temperature, ac—amplifier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 2870 °N interrupted at a low audio 
frequency to produce incident radiation pulses alternating tetween 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. 

OPERATING CONSIDERATIONS 

The operating stability of the 6199 is dependent on the 

magnitude of the anode current and its duration. When 

the 6199 is operated at high values of anode current, a 

drop in sensitivity ( sometimes called fatigue/ may be ex-
pected. The extent of the drop below the tabulated sensi— 

tivity values depends on the severity of the operating 

conditions. After a period of idleness, the 6199 usually 

recovers a substantial percentage of such loss in sensi— 

tivity. 

The use of an average anode current well below the maximum 

rated value of 0.75 milliampere is recommended when sta— 

bility of operation Is Important. When maximum stability 

is required, the anode current should not exceed 100 

microamperes. 

Electrostatic and/or magnetic shielding of the 6199 may 

be necessary. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 

-'—indicates a change. 
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6199 

MULTIPLIER PHOTOTUBE 

I 916 " MAX. 

PHOTOCATHODE. 
DIAMETER   
1.240"MIN. 
(SEE NOTE) 

MAX. 

112 BULB 

SMALL - SHELL 
DUODECAL 

12 - PIN BASE 
JETEC N2 B12- 43 

92CS-7770R2 

NOTE: DEVIATION FROM FLATNESS WITHIN THE 1 . .240"-D I AM-

ETER AREA WI LL NOT EXCEED 0.010. FROM PEAK TO VALLEY. 

tOi BULB WI LL NOT DEVI ATE MORE THAN 2° IN ANY DIRECTION FROM 

THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

8-56 CE-7770R2 
TUBE DIVISION 

RADIO CORPORATION OF AOAROICA HARRISON, NEW JERSEY 
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6199 

TYPICAL ANODE—DARK—CURRENT CHARACTERISTIC 
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6323 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 

For Headlight-Control Service 

The 6323 Is the same as the 6328 except for the followtng 
stems: 

General: 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No  9  4.4 mul 
Anode to a'l other electrodes 5 /40 

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

of Useful Cathode Area  1-15/16" t 3/32" 
Weight ( Approx  ) 1  6 oz 
Base  Small-Shell Submagnal 11-Pin (JETEC No.811-88), 

Non-hygroscopic 

1 I 31E7MAx. 

19 

CATHODE 

SMALL-SHELL 
SuBMAGNAL 
II- PIN BASE 

JETEC N2 911-88 

DIRECTION 
OF LIGHT 

92CM-6264R3 

— 

LJ 
  3 1/8' 

MAX. 

'1,167 
31 /e7 

MAX. 

I 

PIN N91 

CATHODE 

BOTTOM VIEW  

4 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 PLANE 

THROJGH PINS No.I AND NO. II AND THE PLANE OF THE 

GRILL WILL NOT EXCEED 6° . 

SEPT. 1, 1955 DATA TUBE DIVISION 
RADIO CORPORATION OF .FRICA. MAMMAS NEW JERSEY 
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6326 
VIDICON 

600-LINE RESOLUTION 

For film pickup 
with color or black-and-white TV cameras 

6 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% . . .  ac or dc volts 
Current  0 6  amp 

Direct Interelectrode Capacitance:4 
Target ( Signal electrode) to all 
other electrodes  4.5 µµf 

Spectral Respornie  See curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image ( 4 x 3 aspect ratio)  0.62" 
Orientaticn o quality rectangle--Proper orientation is ob-

tained when the horizontal scan is essentially parallel 

to the plane passing through the tube axis and short 

index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.25 t 0.25" 
Greatest Diameter ( Excluding side tip). . . 1.125" t 0.010" 
Maximum Radius ( Including side tip) 0  805" 
Weight ( Approx  ;  2 oz 
Operating Positon. . . . Approx. horizontal, or faceplate up 
Bulb  TEl 
Base Connector Cinch No.54418088, or equivalent 
Base Small-Button Ditetrar 8-Pin ( JETEC No.E8 -11) 

Basing Designation for BOTTOM VIEW  8HL 

Pin 1- Heater Pin 7- Cathode 
Pin 2- Grid No.1 • Pin 8- Heater 
Pin 3- Grid No.3 Flange- Target Sig-
Pin 4- Internal 3 6 nal Elect-ode) 

Connect ion— Short Index Pin-
Do Not Use 2 7 Internal 

Pin 5- Grid No.2 Connection--
Pin 6- Grid No.4, Do No- Use 

Grid No.5 SHORT 
PM 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute Values: 

For scanned area of 112" x 318" 

GRID-No.5 & GRID-' o.4 VOLTAGE   350 max. volts 
GRID-No.3 VOLTAGE   350 max. volts 
GRID-N0.2 VOLTAGE   350 max. volts 

4, See next page. .- Indicates a change. 
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6326 

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 

DARK CURRENT 0  025 max. Ma 
PEAK TARGET ( SIGNAL-ELECTRODE) CURRENT .   
FACEPLATE: 

Illumination   1000 max. ft-c 
Temperature  60 max. °C 

Typical Operation: 

Grid No.3 connected to grids No.4 and No.5; scanned area of 
1/2" x 3/8"; faceplate temperature 0f 300 to 35 ° C 

Faceplate Illumination: 
Average highlightà, for pickup 

from film  50 to 300 ft-c 
Constant highlight, for pickup 

from live scenes . . . .... 20 ft-c 
Maximum Target ( Signal-Electrode) 

Voltage required to produce 
dark current of 0.02 ma in 
any tube"'   100 volts 

Target ( Signal-Electrode) Voltage:t 
For pickup from film   20 to 40 volts 
Fur pickup from live scenes. 40 to 70 volts 

Grid-No.5 ( Decelerator) and 
Grids-No.4 & No.3 ( Beam-
Focus-Electrodes") Voltage . . . . 250. to 300 volts 

Grid-No.2 ( Accelerator) Voltage. . . 300 volts 
Grid-No.1 Voltage for picture cutoff -45 to -100 volts 
Signal-Output Current:# 

Peak   0.3 to 0.4 Pa 
Average  0.1 to 0.2 ma 

Dark Current: 
For pickup from film   0.004 Pa 
For pickup from live scenes. . .   0.02 ma 

Average "Gamma" of Transfer 
Caaracteristic for signal-
output current between 0.02 ma 
and 0.2 ma   0.65 

Visual Equivalent Signal-to-Noise 
Ratio ( Approxi°   300:1 

MinimumPeak-to-PeakEllankingVoltage: 
When applied to grid No  1   40 vets 
When applied to cathode  10 volts 

Field Strength at Center of 
Focusing Coil (Approx  )   40 gausses 

Field Strength of Adjustable 
Alignment Coil ° .... . . 0 to 4 gausses 

gi,à.**,t,".e.e.#.0,0: See next page. -. indicates a change. 

7-56 

0.5 max. ma 
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6326 

VIDICON 

o 

o 

This capacitance, which effectively is the output impedance of the 
6326, is increased when the tube is moulted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is in : he order of 100 megohms. 

Averaged over the time of one TV frame. 

The target ( signal-electrode) voltage fo , each 6326 must be adjusted 
to that value which gives the desired operating dark currant. 

Indicated range for each type of service serves only to illust ,ate the op-
erating target- ( signal-electrode-) voltage range normally encquntered. 

Beam focus is obtained by comilqiled effect of grids-No.4 A Bo. voltage 
which should be adjustable over indicated range, and a focw.ing coil 
having an average field strength of 40 gausses. If desired, grid No.3 
may be operated separately to permit vernier control of fact... Under 
such coed lions, the instantaneous grid-No.3 voltage must always be 
equal to or greater than the grid-No.4 voltage. 

Definitiom, focus uniformity, and picture quality decrease with de-
creasing grids-No.5 a No.4 a No.3 voltage. In general, grids No.5 
No.4 A No.3 should not be operated below 250 volts. 

With no blanking voltage on grid No.1. 

Definec as the component of the target ( signal-electrode) current 
after the dark-current component has been subtracted. 

Measured with h.gh-gain, low-noise, cascade- type amplifier having 
bandwidth of 5 Mc. Because the noise in such a system is predominately 
of the high-frequency type, the visual equidalent signal-to-noise ratio 
is taken as the ratio of highlight video-signal current -o ,ms 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 coinciden, with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

DATA 2 

TYPICAL CHARACTERISTIC 
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SPECTRAL— SENSITIVITY CHARACTERISTICS 
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TYPICAL CHARACTERISTIC 
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TYPICAL DARK - CURRENT CHARACTERISTIC 

I I 11111 I I I 111 111  

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 "x 3/8 " 

FACEPLATE TEMPERATURE = 30° C APPROX. 

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

0.1 

0.01 

0.001 
4 6 6 2 4 6 6 

10 100 
TARGET VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AFRICA. HARRISON, NEW JERSEY 

92CM-9541 



T
Y
P
I
C
A
L
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

IIMMIIIIIIII IIIIIIIIIIIIIl I 5 I 101011111111111 

a ID  

Fa Z 1-

e al D 

•••z zl-
I;I   7,, _ D 

›." ' 0. 

> <-1 
< 0 • z< 1111111111111111111111111111111111111111118111111111111 11111111d1111111111111181111111111111111111111 

.. _lal I 1- < 
•• n 5 ha Z   . cr 

10 . " wew c' e 2 1111111111111111111111111111111111111131112111111111111111111 iiim en111111111111111111111117111111111111111 
:::  • .011.   

El II - 

1111111h: 
11111111111111111118111111111111111111111111111111111181  

(V) S.1.70A 

111111111111111111111111111111111111111111111111181111111 

11111:::11:1:1' 11111111111:1111111111111111111111 

misiummusissiniummissummum 

7 3 d tj • 11111111111111111111111111111111111111111111111111111411e1 
z D.( r- 1.11111111111111111MISIIIIIMMIMUM11111:111111..:1111.111.::11:11MillnIMM:11111111111111111111111111 

.±. e  O  ' 8 a  smusinummiumummunumunsinnumpalusiner sminin.mussansmusinumemin 

- 1 2 ti 8 L'41'-'''1"  1111001111111111ffilffiffillffiliMIIIIIIIIIIIIIIIIMMIIIIIIIWEIMMielillIMMIIIIIIIIIIIIII  
-5(,,),I,,,,,„_  11..111111111 1 I 

11111111111111111111111111111111111,1111111111111ffillltill. IMMIEfidiNUMHIMMIIIM 
- a.< ° tie 'e- ° " 1118111111 1 IIIIU III I 1 IIII II l I l ... .   
ou >0 ........iz 

--Lció k..,c e -;1EI umussumussussinnumins mummusissummil  MIIIIIMINIIHOfiellifillifillifili 
e a.% 1   

Zi-‹ 0.;01aLD   MO :sir :::::::::::.....::::::::::., 
--ozw wohrtu usiniummusumnpuninciannienummiumppm MIIIIIMM111111116111111111111111.9, 

cc< F- N 1111111111111111111 111111111finnid ......................... inunnumummumnaummun "81111111111111111111.111811111111113111111 
.7)w cc < co 

- ouw   nip • II dà . 

-.1 z> I rC < cr ililig!!!!!!!!1111111111111110 î  

  uuu (9) 931ONVD-.1.00J—NOIIVNINM-111 31V1d3DVA 

8 
z ,... 

E
2
=
1
0
Z
1
]
 





6326-A 
VIDICON 

600- LINE RESOLUT:ON 

For live pickuv 
with color or black-and-white TV cameras 

The 6326-A man improved version of the 6326 and is unilater-
ally interchangeable with it. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10% or dc volts 
Current   0.6   amp 

Direct Interelectrode Capacitance:à 
Target ( Signal electrode) to 
all other electrodes  4..t. me 

Spectral Response  See Curves 

Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (A x 3 aspect ratio)  0.62" 
Orientation of quality rectangle—proper orientation is ob-

tained when the horizontal scan is essentialle Farallel 

to the straight sides of the masked portions of the face-

plate. The straight sides are parallel to the plane 

passing th-ough the tube axis and short index pin. The 
masking is for orientation only and does not detine the 

proper scanned area of the photoconductive layer  

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.25" t 0.25" 
Greatest Diameter   1.125" t 0.010" 
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  8HL 

Pin 1-Heater Pin 7- Cathode 
Pin 2- Grid No.1 s Pin 8- Heater 
Pin 3- Grid No.3 Flange- Target ( Sig-
Pin 4- Internal nal Electrode) 

Connection-- Short Index P;n-
Do Not Use 2 7 Internal 

Pin 5- Grid No.2 Connection--
Pin 6- Grid No.A, Do Not Jse 

Grid No.5 SHORT 
PIN 

DIRECTION OF LIGHT: 
INTO FACE END OF TIME 

4: See next page. Ind icat-s a change. 

7-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF A...PICA. TTARRIZTN, NEW JERSEY 

DATA 1 



Ae• 

6326-A 

VIDICON 

Maximum Ratings, Absolute Values: 

For scanned area of 112" s 3/8" 

GRID-No.5 & GRID-No.4 VOLTAGE  350 max. volts 
GRID-No.3 VOLTAGE  350 max. volts 
GRID-N0.2 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 

DARK CURRENT   0.12 max. ma 
PEAK TARGET ( SIGNAL-ELECTRODE) CURRENT .   0.5 max. ya 
FACE .'LATE: 

Iliumination   1000 max. ft-c 
Temperature  60 max. °C 

Typical Operation: 

Grid No.3 connected to grids No.4 and No.5; scanned area of 
1/2" z 3/8"; faceplate temperature of 30 to 35° C 

Faceplate Illumination: 
Constant highlight, for pickup 

from live scenes   2 to 5 ft-c 
Average highlightA, for pickup 

from film  50 to 300 ft-c 
Maximum Target ( Signal-Electrode) 

Voltage required to produce dark 
cu- rent of 0.1 ma in any tube". . 100 volts 

Target ( Signal-Electrode) Voltage:t 
For pickup from live scenes. . . . 60 to 80 volts 
Fo- pickup from film . .   20 to 40 volts 

Grid-No.5 ( Decelerator) and Grids-
No.4 & No.3 ( Beam-Focus Elec-
trodes') Voltage   250. to 300 volts 

Grid-No.2 ( Accelerator) Voltage. .   300 volts 
Grid-No.1 Voltage forpicturecutoffe -45 to -100 volts 
Signal-Output Current:* 

Peak   0.3 to 0.4 µa 
Average  0.1 to 0.2 pa 

Dark Current: 
For pickup from live scenes. . . . 0.1 pa 
For pickup from film   0.004 va 

Average "Gamma" of Transfer 
Characteristic for signal-output 
cu- rent between 0.02 µa and 0.2 µa. 0.65 

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

MinimumPeak-to-PeakBlanking Voltage: 
When applied to grid No  1   40 volts 
When applied to cathode  10 volts 

See next page. -. Indicates a change. 

7-58 ELECTRON TUBE DIVISION 

RADIO CORPORATION OF »MIKA, HARRISON, NEW AMP 
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6326-A 

VIDICON 

Field Strength at Center of 
Focusing Coil ( Approx  )  40 gausses 

Field Strength of Adjustable 
Alignment Coil°  0 to 4 gausses 

4 This capacitance, which effectively is the output impedance of the 
6326—A, is increased when the tube is mounted in the deflecting—yoke 
and focusing—coil assembly. The resistive component o• the output 
impedance is in the order of 100 megonms. 

• Averaged over tre time of one TV frame. 

0' The target ( signal—electrode) voltage foreach 6326—A must be adjusted 
to that value which gives the desired operating dark curient. 

t Indicated range for each type of service ierves only to i'lustrate the 
operatinotarget—(signal—electrode—) voltage range normally encountered. 

• Beam focus is obtained by combined effect of grids—No.4 0 No.3 voltage 
which should be adjustable over indicated range, and a focusing coil 
havinganaverage field strength of 40 gadsses. If desired, grid No.) 
may be operated separately to permit verhier control of focus. Under 
such conditions, the instantaneous grid—No.3 voltage must always be 
equal to or greater than the grid—No.4 voltage. 

• Definition, focus uniformity, and picture quality decrease with 
decreasing grids—No.5 0 No.4 0 No.3 voltage. In general. grids No.5 

NO.4 0 No.) should not be operated below 250 volts. 

e With no blanking voltage on grid No.1. 

* Defines as the component of the target ( signal—electrode) current 
after the dark—current component has been subtracted. 

o measured with high—gain, low—noise, cascode—type ampl fier having 
bandwidthof 5 Mc. Because the noise in bucha system is predominately 
of the high—frequency type, thevisualequivalent signal—to—noise ratio 
is taken as the ratio of highlight video—signal current to nits noise 
current, multiplied by a factor of 3. 

O The aligrment 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 coincidert with the axis of the tube. 
the deflecting yoke, and the focusing coil. 

7-58 ELECTRON TUBE DIVISION 
10010 CORPORAMOM OF AMERICA. MAO 50N. NEW JERSEY 
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NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

6326-A 

VIDICON 
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6326-A 
SPECTRAL - SENSITIVITY CHARACTERISTICS 

CURVE A: FOR EQUAL VALUES CF 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 
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 0 K. 
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6326-A 

TYPICAL LIGHT—TRANSFER CHARACTERISTICS 

I rr 111f111 11,1M 

ILLUMINATION: 2870° K TUNGSTEN, UNIFORM OVER PHOTO - 
E CONDUCT VE LAYER. 
:= » SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 1/2 * 
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TYPICAL PERSISTENCE CHARACTERISTIC 
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6326-A 

TYPICAL CHARACTERISTIC 
I Ill 1,1,111 L I TI II 

ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES = 0.3, 

  SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 

FACEPLATE TEMPERATURE= 3CPC APPROX. 
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TYPICAL DARK - 6326-A CURRENT CHARACTERISTIC 
I I 11111 I II I I I I 1111 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= /2 x 

FACEPLATE TEMPERATURE= 30. 0 APPROX. 
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6326—A 

TYPICAL CHARACTERISTICS 
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HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES= 0.3 
DARK CURRENT (MICROAMPERES) = 0.1 r 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = X 3/e, 

CURVE A: TARGET VOLTAGE REQUIRED TO MAINTAIN 
DARK CURRENT OF 0.1 4A. 

CURVE B: 2870* K INCANDESCENT ILLUMINATION 
REQUIRED TO PRODUCE SIGNAL-OUTPUT 
CURRENT OF 0.3 µA . 
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6326-A 

TYPICAL CHARACTERISTIC 

TARGET VOLTS= CONSTANT 
SCANNED AREA OF PHOTOCONDUCTIVE 
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6328 

MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 

Por ac automobile-headltéht-control serutce 

DATA 

General: 

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

Minimum projected length* 
Minimum projected width* 

Direct Interelectrode Capacitances: 
Anode to dynode No.9   4.2 µµf 
Anode to all other electrodes  5.5 µµf 

Maximum Overall Length 
Maximum Seated Length  • 2  69" 
Length from Base Seat to Center 

of Useful Cathode Area 1  56" t 0.09" 
Maximum Diameter 1  31" 
Operating Position   Any 
Weight ( Approx.)   1.6 oz 
Bulb   T9 
Base . . . Small-Shell Neosubmagnal 11-Pin (JETEC No. 811-104), 

Non-hygroscopic 
11K Basing Designation for 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 DIRECTION or LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VCLTAGE ( Peak AC or DC) 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE ( Peak AC or DC)  
AVERAGE ANODE CURRENT°   
AMBIENT TEMPERATURE 

• 

O 93" 
O 31" 

312" 

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. 
0.1 max. 
75 max. 

volts 
ma 
°C 

Characteristics Range Values for Equipment Design: 

Under conditions with supply vohtage 1E/ across a voltage 

divider providing 1/10 of E between cehode and dynode No.); 
1/10 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 aid anode 

M:th E = loco toits dc 

Sensitivity: 
Radiant, at 4000 angstroms . 

Min. Median Max. 

- 35000 - µa/mw 

SO: See next page. Ind icates a change. 
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6328 

MULTIPLIER PHOTOTUBE 

Min. Median Max. 

Luminous:à 
At 0 cps  35 - amp/lumen 
At 100 Mc   33 - amp/lumen 

Dark Current, Any Electrode 
Except Anode at 25° C . . . . 0.75 pa 

With E = adjustable ac voltage 

Nin. Median Max. 

Anode -to -CathodeVoltage ( RMS) #. 525 750 990 volts 
Anode Dark Current at 25° Cl . - - 0.1 pa 

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

O Averaged over any interval of 30 seconds maximum. 

4 Fo- conditions where light source is a tungsten—filament lamp operated 
at a color temperature of 28700 K; a light input of 10 microlumens is 
used; and the load resistor has a value of 0.01 megohm. 

è For conditions same as (#) except no radiant flux on photocathode. 

For conditions where the light flux fr2m a tungsten— filament lamp 
operated at a color temperature of 2870. K is transmitted through a 
filter ( Corning No.2418 having an effective transmission of luminous 
fl.ix of 58) onto the photocathode. The value of light flux incident 
on the filter is 10 microlumens and the load resistor is 0.01 megohm. 
Supplyvoltage ( E) isadjusted togive an anode current of 8 microamperes. 

OPERATING CONSIDERATIONS 

The operating stability of the 6328 is dependent on the 

magnitude of the anode current and its duration. When the 

6328 is operated at high values of anode current, a drop in 

sensitivity ( sometimes called fatigue) may be 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 6328 usually recovers a substantial 
percentage of such loss in sensitivity. 

The useof an average anode currentwell below the maximum— 
rated value of 0.1 milliampere is recommended when stability 

of operation is important. When maximum stability is required, 

the anode current should not exceed 10 microamperes. 

A recommended design of voltage—divider network for use 
with the 6328 to provide stable operation and long tube life 

is shown in the accompanying circuit. This design provides 

linear operation within the range normally required for head— 

light control. At higher light levels, the network design 

limits the tube output to a safe value. The indicated design 
values provide headlight—control operation foran anode current 

in the range between 5 and 10 microamperes. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW TERSE,/ 

DATA 



6328 
.? 

MULTIPLIER PHOTOTUBE 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT-CONTROL SERVICE 

AC 
POWER 
SUPPLY 

-1000 V 920S-812781 

lb ANODE 

TYPE 
6328 

RI R2 R3 R4 R5 

R6 R7 P8 R9 RIO: I megohm, 1/2 watt 

RII: 2 megohms, 1/2 watt 

RI2: 5.1 megohms, 1/2 watt 

R13 RI4 RI5 RI6 

RI7 RIB RI9 P20: 8.2 megohms, 

R2I: 820,000 ohms, 1/2 wet 

1/2 watt 

Devices and arrangements shown or describec herein may 
use patents of RCA or others. Information contained 
here, is furnished without resp.nsibility by RCA fcr 
its use and without prejudice to RCA's patent rights. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORAIION OF forniCo. HOWSON, NEW illintr 

CE-8127P1 



go 6328 

MULTIPLIER PHOTOTUBE 

.19'MAX. DI T9 BULB PHOTOCATHODE 
0.93MIN. 

SMALL- SHELL NEOSUBMAGNAL II - PIN BASE JETEC NE BII-I04 
2.69" MAX. LS6' 

tom" 

iuliliuii   1.1 JI.31" MAX. DIA.- DIRECTION OF LIGHT 
92CS-S028M 

3.12' MAX. 

PHOTO-CATHODE (SEE DETAIL A) 

It. OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. MOTE: 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 DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW Min' 

CE-8028R1 



6328 

MULTIPLIER PHOTOTUBE 

DETAIL A 

Dig 

ANODE 

.270 

SHIELD 

BULB 

DIRECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST 

COLLECT ION 

.I90"- .250" 

92GS-8674111 

7-58 ELECTRON TUBE DIVISION 
10010 CORPORATION Of AMERICA. NARA' SON, NEW JERSEY 

CE-8674R1 



6328 

AVERAGE ANODE CHARACTERISTICS 

VOLTS/STAGE z100 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT I 
LAMP OPERATED AT A COLOR TEMPERA- ! 
TURE OF 2870 . K. 

 o a 
ANODE MILLIAMPERES 

92CM-8029R2 ELECTRON TUBE DIVISION 
ruse C0111.040.11. Of AMU., .0150N, .‘14 lf1.1 

• 
o 

• 

a • 



6328 
VARIATION IN SENSITIVITY OF 

PHOTOCATHODE ALONG ITS LENGTH 

SPOT SIZE: I MM APPROX. 

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

E
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40 

cc 20 

"f1  I I 1 1+1-

O 5 10 15 20 25 30 
DISTANCE ALONG CATHODE 

FROM END OF CATHODE NEARER BASE—MILLIMETERS 
ELECTRON TUBE DIVISION 92CM-7663R1 

RAC. CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



6328 

VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 
I I i I  ti 4-H-11-1-1-}-rill 
SPOT SIZE :I MM APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 

CATHODE WIDTH PROJECTED NORMAL 
TO PLANE OF GRILL. 

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

40 

zol 

... 
_ 

2 4 6 8 10 
.... 
12 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 

ELECTRON TUBE DIVISION 92CM-7667R1 
lA010cOOflTCl Of AMOOCA. 1O11111SON. NEW MY, 



6328 

LUMINOUS—SENSITIVITY RANGE 

AC SINE-WAVE SUPPLY VOLTAGE (E) ACROSS VOLTAGE 
DIVIDER PROVIDING 1/10 OF E BETWEEN CATHODE AND 
DYNODE N2 1; 1/10 OF E FOR EACH SUCCEEDING DYNODE 
STAGE; AND OF E BETWEEN DYNODE N29 AND ANODE. 
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6342 

MULTIPLIER PHOTOT UBE 
ID- STAGE, HEAD-ON TYPE WITH 

I-I 111E" SEMITRANSPARENT CATHODE AND S- II RESPONSE 

SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

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

Shape  Circular 
Window: 

Area 2.2 sq. in. 
Minimum diameter   1-11/16 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances Approx.): 
Anode to dynode No.10  4.4 
Anode to all other electrodes  7 fflf 

Maximum Overall Length   5-13/16" 
Seated Lergth  4-7/8" t 3/16" 
Maximum Diameter   2-1/4" 
Mounting Position  Any 
Weight ( Approx.)   5.2 oz 
Bulb   T-16 
Base  Medium-Shell Diheptal 14- Pin (JETEC No.614-38), 

Non-hygroscopic 

Pin 1 - Dynode No.1 
Pin 2 - Dynode ho.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 

BOTTOM VIEW 

Pin 10 - Dynode No.10 
Pin 11 - Anode 
Pin 12 - Internal 

Connection-
Do Not Use 

Pin 13 - Focusing 
Electrode 

Pin 14 - Cathode 

DIRECTION OF LIGHT. 
INTO END OF 9U-13 

MaXiMUM Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC . . . . 1500 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE ( DC or Peak AC)  250 max. volts. 
DYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC)  400 max. volts 
FOCUSING-ELECTRODE VOLTAGE ( DC or Peak AC)   400 mad. volts 
AVERAGE ANODE CURRENT.   2 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

• Averaged over any interval cir 30 deCOndS maximum. 

...Indicates a change. 

SEPT. 1, 1955 
TUBE rem> 

RADIO CO”OlIATION OF AMERICA, HARRISON. NEW XIIIFY 
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6342 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage ( El across voltage 

divider providing 1/6 of E between cathode and dynode 

40.1; 1/12 of E for each succeeding dynode stage; and 

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

With E = 1250 volts (except as noted) and 

Focusing Electrode connected to Dynode No.1 at socket 

Min. Median Max. 

Sensitivity: 
Radiant, at 

4400 angstroms . 
Cathode radiant, 

at 4409 angstroms . 
Uminous:. 

At 0 cps   
Cathode luminous: 
With tungsten 

light source* • 
With blue light 

source**. 
Current Amplification. . 
Equivalent Anode-Dark-

Current Input*. • 
Equivalent Noise Input*. 

6000 µamp/µwatt 

0.048 pamp/µwatt 

3 7.5 100 amp/lumen 

40 60 µamp/lumen 

0.04 µamp 
125000 

2 x 10-1.9, 2 x 10-9 
7 x10-'4 1= 

With E = 15oo volts (except as noted) and 

Focusing Electrode connected to Dynode No.1 at socket 

Nin. Median Max. 

Sersitivity: 
' Radiant, at 

4400 angstroms. 28000 parno/µwatt 
Cathode radiant, 

at 4400 angstroms. 0.048 µamp/µwatt 
Luminous:à 

At 0 cps   36 amp/lumen 
Cathode luminous: 

With tungsten 
light source* . 40 60 µamp/lumen 

With blue light 
source  0.04 µamp 

Current Amplification.   - 600000 

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

Fur conditions where the light sour£e is a tungsten- filament lamp oper-
ated at a color temperature of 2870'6. A light input of 10 microlumens 
is used. the load resistor has a value of 0.01 megohm. 

Ajettitej*, See next page. -.indicates a cnange. 

SEPT. 1, 1955 
TUBE DIVISK*4 

11/010 COOOUTION Of AMIIIICA, HARRISON, NEW »MY 
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6342 

MULTIPLIER PHOTOTUBE 

For conditions the same as shown under (4) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as erode. 

under the following conditions: Light inciden on the cathode is trans— 
mitted througn a blue filter ( Corning, Glass Code No.5113 polished to 
1/2 stock thirkness) from a tungsten—filamenr lamp operated at a color 
temperature o' 2870 0 R. The value of light flux on the filter is 0.01 
lumen. The load resistor hasa value of 0.01 megohm, and 200 volts are 
applied betwe, n cathode and all other electrodes connected together as 
anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR— 
ACTERISTIC OF 2870°A LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 28700H SOURCE AFTER PASSING THROUGH MD CATER BLUE FILT ,Rat front 
of this secti,n. 

measured at a tube temperature of 25°C and with the supply voltage ( E) 
adjusted to g.ve a luminous sensitivity of 20 amperes per lumen. nark 
current caused by thermionic emission and ien feedback may be reduced 
by the use of a refrigerant. 

For maximum signal—to—noise ratio, operation with a supply voltage ( E) 
below 1250 vodts is recommended. 

under the following conditions: Supply voltage ( E) is 1250 volts, 25°C 
tube temperature, ac—amplifier bandwidth of 1 cycle per second, tungsten 
light source of 2870 0 A interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and theva'uestated. 
The on peréod of the pulse is equal to the off' pe-iod. Fhe output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 

OPERATING CONSIDERATIONS 

The oPeratfne stability of the 6342 is dependent on the 

magnitude of the anode current and its duration. When 

the 6342 is operated at high values of anode current, a 

drop in sensitivity i,ometimes called fatigue) may be ex— 

pected. The extent of the drop below the tabulated sensi— 

tivity values depends on the severity of the operating 

conditions. After a period of idleness, the 6342 usually 

recovers a substantial percentage of such loss in sensi— 

tivity. 

The use ofan average anode current well below the maximum 

rated value of 2 milliamperes is recommended when sta— 

bility of operation is important. When maximum stability 

is required, the anode current should not exceed 250 

microamperes. 

Electrostatic and/or magnetic shielding of the 6342 may 

be necessary. 

The material of which the dynodes of the 6342 are made has 

stable, high—current carrying capabilitiesandpernits the 

use of a tube manufacturing proces, which minimIzes re— 

generative effects such as afterpulses. The relative 

freedom of the 6342 from afterpulsef and its small spread 

in electron transit time make it particularly useful for 

fast coincidence scintillation counting. 

Because tse 6342 offers the advantage of small spread in 

electron transit time, it has a fast pulse rise time. For 

an input pulse having a rise time of I millimicrosecond 

or less, the rise time of the pulse at the anode is about 

SEPT. 1, 1955 onnseN 
RADIO COWORANON OF AMER/CA, NARRIDON, NEW JERSEY 

DATA 2 



6342 

MULTIPLIER PHOTOTUBE 

5 millimicrosecondsasmeasured between its 10- and 90-per 

cent magnitude points when the supply voltage is 1500 

volts and the focusing electrode is connected to dynode 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 

MEDIUM- SHELL 
D1HEPTAL 

14- PIN BASE 
JETCC NO0314-38 

2 146 -

  41-.==n-,Z 

PHOTOCATHODE 
DIAMETER 

MIN. 

(SEE NOTE) 

4 38" 

T!6 

BuLB 

8 131; 

MAX. 

92CS-8109R2 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT-

NESS WILL NOT EXCEED 0.010. FROM PEAK TO VALLEY. 

SEPT. 1. 1955 
TIME DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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6342 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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6342 

AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
V6 OF E BETWEEN CATHODE AND DYNODE N21; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND I/12 OF E 

BETWEEN DYNODE N210 AND ANODE 
FOCUS NG ELECTRODE IS CONNECTED TO 

DYNODE N21 
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6372 

MULTIPLIER PH OTOTUBE 
10—STAGE TYPE W'TH 

4-1/8. a 3. SEMITRANSPARENT CATHODE AND S— I1 RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape Semicylindrical 
Window: 
Minimum length   4-1/8 in. 
Minimum width ( Along 

circumference of bulb)   3 in. 
Minimum area   12-3/8 sq. in. 
Index of refraction  1.48 

Direct Interelectrode Capacitances ( Appeox.): 
Anode to dynode No.10  5 tied 
Anode to all other electrodes  6.5 pf 

Maximum Overall Length   7-3/4" 
Maximum Seated Length  7-1/4" 
Length from Base Seat to Center 

of Useful Cathode Area   3-5/8" ± 1/8" 
Maximum Diameter   2-9/16" 
Mounting Position  Any 
Weight ( Approx.)   9 oz 
Bulb   T-20 
Base . Small-Button Twentyninar 22- Pin (JETEC No.E22-16) 

BOTTOM VIEW 
Pin 1 - Anode 
Pin 2 - Dynode No.10 
Pin 3 - Dynode No.9 
Pin 4 - Dynode No.8 
Pin 5 - Dynode No.7 
Pin 6 - Dynode No.6 
Pin 7 - Dynode No.5 
Pin 8 - Dynode No.4 
Pin 9 - Dynode No.3 
Pin 10 - Dynode No.2 
Pin 11 - Dynode No.1 
Pin 12 - Internal Connec-

tion-Do Not Use 
Pin 13 - Focusing 

Electrode 
Pin 14 - Same as Pin 12 
Pin 15 - Same as Pin 12 
Pin 16 - Cathode 
Pin 17 - Same as Pin 12 
Pin 18 - Same as Pin 12 
Pin 19 - Same as Pin 12 
Pin 21 - Same as Pin 12 
Pin 25 - Same as Pin 12 
Pin 28 - Same as Pin 12 

PINS ON IV CU. PN CIRCLE 

PINS 21.25.2S, ON T,; ON. PIN CMS= 
PIN CIRCUS Aft( CONCEPPTINC 

mo— InOIESTE.a Chanye. 

SEPT. 1, 1955 TUBE DIVISION 
14010 CORPORATION 01 AMEEICA. >MUSSON. NEW JERSEY 

DATA 1 
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6372 

MULTIPLIER PHOTOTUBE 

Maximum Ratings, Absolute Values: 

4i0DE-SUPPLY VOLTAGE (DC or Peak AC). 1200 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE ( DC or Peak AC). 180 max. volts 
CYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC)  300 max. volts 
FOCUSING-ELECTRODE VOLTAGE 

(DC or Peak AC)  300 max. volts 
AVERAGE ANODE CURRENT. 0  75 max. me 
AMBIENT TEMPERATURE   75 max. PC 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage 1E/ across a voltage 

divider providing 1/12 of E between cathode and focusing 

electrode; 1/ 120f E between focusing electrode and dynode 

No.1; I/12ofE for each succeeding dynode stage; and 1/12 

of E between dynode No.10 and anode 

hlth 8=1000 volts ( except as noted) 

Min. Median Max 

Sensitivity: 
Radiant, at 4400 

angstroms. . 16000 
Cathode radiant, at 

4400 angstroms 0.026 
Luminous: , 

At 0 CPS  5 20 
At 100 Mc . . .   19 

Cathode luminous: 
With tungsten 

light sourceA 20 33 
With blue light 

sourcet, 0.026 
Current Amplification - 6000- 00 

Equivalent Anode-
Dark-Current Input* 5 x 10-9 1 x 10-8 

Eouivalent Noise 
Input'. 1 x 10-10 

e Averaged over any interval of 30 seconds maximum. 
è cor conditions when tne light sourçe is a tungsten-filament lamp oper— 

ated at a color temperature of 2870'"K. A light input of 10 microlumens 
is used. The load renistor has a value of 0.01 megoilm. 

• For conditions the same as shown under (é) except that the value of 
light flux is 0.01 lumen and 150 volts are applied oetween cathode and 
ill other electrodes connected together as anode. 

t eider the following conditions: Light incident on the cathode is trans-
mitted through a olue filter ( Corning, Glass Code mo.stig 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 1 
>omen. The load resistor nasavalue of 0.01 megohm, and 150 volts are 
applied detween cathode and all other electrodes connected together as 
'node. 

mamp/mwatt 

mamp/mwatt 

amp/lumen 
amp/lumer 

mamp/lumen 

mamp 

lumen 

lumen 

#.0...., See next page. -. Indicates a change. 

SEPT. 1, 1955 
TUBE DIVISION 

1.10 CORPOIATION OF ...ICA .11150N, NEW OM,' 
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III For Spectral Churacteristic of this source, see sheet SPECTRAL CHARAC-
TERISTIC OF 2870 0K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OR LIGN1 
FROM 29700 1( SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER At Iront 
of this section. 

0 Measured at a tube temperature of 250C and witi the supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumer. Dark 
current caused Dy thermionic emission and ion feedback may Pe reduced 
by the use o' a refrigerant. 

• Under the following conditions, Supply voltage ( E) is 1000 volts, 25°C 
tube temperature, ac- amplifier bandwidth of 1 cycle per second, tungsten 
light source of 28700 N interrupted at a low auoio frequency to produce 
incident radiationpulsesalternating between ¿.. ro and thevalue stated. 
The .on. period of the pulse is equal to tPe 'Of' period. The output 
current is measured through a filter which pas ,ies only the funoamental 
frequency of the pulses. 

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

6372 

MULTIPLIER PH OTOTUBE 

e 

• 

• 

OPERATING CONSIDERATIONS 

The operating stob:iity of the 6372 i, depenoent or the 

magnitude of the anode current and its duration. When 

the 6372 is operated at high values o' anode current, a 

drop in sensitivity ( sometimes called fatigue) may be ex-

pected. The extent of the drop below the tabulated sensi-

tivity values depends on the severity of the operating 

conditions. After a period of idlenesa, the 6372 usually 

recovers a substantial percentage of such loss in sensi-

tivity. 

The use ofaraverage anode current wel below the maximum 

rated value of 0.75 milliampere is recommended when sta-

bility of operation is important. When maximum stability 

is required, the anode current should not exceed 103 mi-

croamperes. 

Electrostatic and/or magnetic shielding of the 6372 may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of th s Section 

SEPT. 1, 1955 
TUBE DIVISION 
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6372 

MULTIPLIER PHOTOTUBE 
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6372 

AVERAGE ANODE CHARACTERISTICS 

FCATHODE - TO - FOCUSING-ELECTRODE VOLTS= 83 ; FOCUSING- ELECTRODE - TO- DYNODE- N2 I VOLTS = 83 EACH - SUCCEEDING- DYNODE - STAGE VOLT S = 83 
• 

FEB. 26,1954 
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6372 

AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PRO\ 
1/12 OF E BETWEEN CATHODE AND FOCUSING ELECTP 

1/12 OF E BETWEEN FOCUSING ELECTRODE AND DYNOI 

1112 OF E FOR EACH SUCCEEDING 
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6372 

VARIATION IN SENSITIVITY 

LIGHT SPOT 1/2 INCH DIA. APPROX. POSITIONED 

MIDWAY ALONG LENGTH OF PHOTOCATHODE 

VARIATIONS CAUSED BY INTERCEPTION OF 

LIGHT BY GRILL HAVE BEEN IGNORED 
...... 

1 I - 
-60 -40 -20 0 20 40 60 

DEGREES OF ROTAT ON FROM CATHODE CENTER 

APRIL 9,1954 TUBE DIVISION 
RADIO CO4PORATION CM AMERICA. HARRISON, NEW DUEY 

92CM-8304 



- - LIGHT SPOT: 1/2 INCH DIA. APPROX. 

- - VARIATIONS CAUSED BY INTERCEPTION OF 
LIGHT BY GRILL HAVE BEEN IGNORED 

O 1 2 3 
DISTANCE ALONG MIDDLE OF CATHODE 
FROM BASE END TO TIP END-INCHES 

APRIL 9,1954 WU DIVISION 
LF0.0 COOOOTION OF .130.. mAIROS01.1. WV RUFF 



Minimum projected width' 
Direct Interelectrode Capacitance   3 of 
OveraU Length   4-5/16" 1 1/8" 
Seated Length   3-11/16" 3 1/8" 
Seated Length to Center of Cathode   2-1/8" t 3/32" 
Maximum Diameter   1-1/8" 
Mounting Position   Any 
Weight ( Approx.)  1  3 oz 
Bulb   T-8 
Base   Dwarf-Shell Small 4-Pin (JETEC No.44-26). 

Non-hygroscopic 

6405/1640 

GAS PHOTOTUBE 
LOW—MI=ROPHONIE TYPE WITM S— I RESPONSE 

DATA 

General: 

Spectral Response   
Wavelength of Max,mum Response 
Cathode: 

Shape   

S-1 
8000± 1000 angstroms 

Semicylindrical 
Minimum projected length'   1-1/4" 

5/8" 

BOTTOM VIEW 

Pin 1 - No 
Connect i on 

Pin 2- Anode 

Pin 3-No 
Connection 

Pin 4- Cathode 

Maximum Ratings, Absolute Values: 

Rating I Rating II 

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

AVERAGE CATHODE-
CURRENT DENSITY . . 50 max. 25 max. µamp/sq.in. 

AVERAGE CATHODE 
CURRENT°. . ...... 10 max. 5 max. µamp 

AMBIENT TEMPERATNRE . . . 100 max. LOO max. Oc 

Characteristics at 90 Volts on Anode: 

gin. Av. Max. 
Sensitivity: 

Radiant at 
8000 angst roes . . . - 0.0135 - µamp/µwatt 

• on plane perpendicular to indicated direction of incident light. 
O Averaged over any interval of gO seconds maximum. 

JUNE 14, 1954 WOE DIVISION TENTATIVE DATA 
It1010 COUOIATION Of MilICA, HALMOS, POW NESIY 



6405 

GAS PHOTOTUBE 

Av. 
Sensitivity: 

Luminous:à 
At 0 cos   80 135 
At 5000 cps   - 116 
At 10000 cps   100 

Sensitivity Difference 
Between Highest Value 
and Lowest Value Along 
Cathode Lengthé  

Gas Amplification Factor 
Anode Dark Current: 

At 25°C   

Minimum Circuit Values: 

With anode-sutely voltage of 70 or less 

DC Load Resistance: 
For dc currents above 

5 µamp   0.1 min. 
For dc currents below 

5 mamP   0 min. 
For dc currents above 

3 mamP   
For dc currents below 

3 /lamp   

Max. 

200 gamp/lumer 
- µamp/lumer 
- µamp/lumen 

25 µamp/lumen 
9 

0.1 manlp 

90 volts 

megohm 

megohm 

2.5 min. megohms 

0.1 min. megohm 

• For conditions where the light source is a tungsten-filament lamp oper-
.sted at a color temperature of 28700 x. A dc anode supply of 90 volts 
and a 1 -megohm load resistor are used. For the 0-cycle measurements, • 
'ight input of 0.1 lumen is used. For the 5000 and 10000-cycle measure-
ments, the light input is varied sinusoidally about a mean value of 
p.015 lumen from zero to a maximum of twice the mean. 

di Measured under the same conditions as indicated under (A ) with light 
input of 0.1 lumen and a light spot 1/2 inch in diameter. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 
RADIO COUOSATION Of AMIICA, HARMON, POW Rim 



6405 

GAS PHOTOTUBE 

- RAT 

TB BULB 

I 1/4 

MIN. 

CATHODE 

DWAR - SHELL 
SMALL 4-PIN 

BASE 
JET EC N2 A4 -26 

AA' IS PLANE PASSING \ PL ANE PASSING THROUGH 

THROUGH CENTER OF SIDE RODS OF CATHODE 
BOT TOM OF BASE WILL NOT DEVIATE 

PARALLEL TO PLANE .- FROM PL ANE A A' 
THROUGH PINS I & 4 7 40 "T FROM MORE THAN le 

"0 ..1 7.0' j 

CATHODE —/ 3 V 92C5 - 8229 

JUNE 14, 195e TUBE DIVISION 
R.0 CORPORATION OF AFA t UV.. KA 115041, NEW IERSIT 
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AVERAGE ANODE CHARACTERISTICS 

JAN.22,I954 
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9 O. 
0- 0 
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ANODE MICROAMPERES 

TUBE DIVISION 
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6472 
MULTIPLIER PHOTOTUBE 

9—STAGE TYPE WITH S-4 RESPONSE 

For Headliéht-Covtroi Service 

DATA 

General: 

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

Minimum projected length'   15/16" 
Minimum p,ojected width'  5-16" 

Direct Interelectrode Capacitarces: 
Anode to dynode No.9 4  2 meLf 
Anode to al' other electrodes 5  5 

Maximum Overall Length ( Excluding leads   2-3/4" 
Maximum Envelope Length ( Excluding tip)   2-1/4" 
Length from Envelope Seal to 

Center of Useful Cathode Area   1-1/4" 13/32" 
Maximum Diameter  1-3/16" 
Bulb   T-9 
Mounting Position   Any 
Weight ( Appro.,  )  2 oz 
Terminals, Flexible Lead See Dimensional Outline 

BOTTOM VIEW 

Lead 1 - Cathode 
Lead 2- Dynode No.1 
Lead 3-Dynode No.2 
Lead 4- Dynode No.3 
Lead 5- Dynode No.4 
Lead 6- Dynode No.5 

Lead 7- Dynode No.6 
Lead 8- Dynode 410.7 
-ead 9- Dynode No.8 
Lead 10- Dynode No.9 
_ead 11- Anode 

DIRECTION OF LKeir 

Maximum Ratings, Absolute Values: 

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

AND ANODE ( DC or Peak AC)   250 max. volts 
AVERAGE ANODE CURRENT°  0.1 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

• On plane perpendicular to the indicated d rection of light (See Dieen— 
sional Outline). 

O Averaged over any interval of 30 seconds maximum. 

MAY 1, 1955 TUBE DIVISION TENTATIVE DATA 
R.I0 CORPORATION OF AMERICA, NAttISON, NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nnder conditions with supPly voltage ( E) across voltage 

divider providing 1/lo of E between cathode and dynode 

No.t; t/to of E for each succeeding dynode stage; and 1/lo 

of E between dynode No.g and anode 

With Er too° volts 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4000 

angstroms   32500 - mamp/mwatt 
Luminous:à 

At 0 cps   5 35 250 amp/lumen 
At 100 Mc  33 - amp/lumen 

Electrode Dark Current 
(At 25°C): 

Anode  0.25è mamo 
Any other electrode. . . . 0.75 mamp 

• For conditions where the light source isa tungsten- filament lamp oper-
ated at acolar temperature of 28700K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

à With sine-wave, 60-cycle supply voltage adjustedto give sensitivity of 
7.5 amperes per lumen. 

OPERATING CONSIDERATIONS 

The operating stability of the 6472 is dependent on the 

magnitude of the anode current and its duration. When 

the 6472 is operated at high values of anode current, a 

drop in sensitivity Isometimes called fatigue) may be ex-

pected. The extent of the drop below the tabulated sensi-

tivity values depends on the severity of the operating 

conditions. After a period of idleness, the 6472 usually 

recovers a substantial percentage of such loss in sensi-

tivity. 

The use of an average anode current well below the maximum 

rated value of 0.1 milliampere is recommended when sta-

bility of operation is important. When maximum stability 

is required, the anode current should not exceed 10 
microamperes. 

A recommended design of voltage-divider network for use 

with the 6472 to provide stable operation and long tube 

life is shown in the accompanying circuit. This design 

provides linear operation within the range normally re-

quired for dimming. At higher light levels, the network 

design limits the tube output to a safe value. The in-

dicated design values provide dimming operation for an 

anode current in the range between 5 and 10 microamperes 

an basis of dc operation. When operation at other current 

values is desired, the values of the resistors can be 
changed proportionately. 

MAY 1, 1955 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION of AMERICA, 0ARRISON, NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

RECOMMESDED VOLTAGE-DIVIDER NETWORK FOR USE 

WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 

o 
AC OR DC 
POWER 
SUPPLY 

(SEE NOTE) 
O 

ANDDE 

TYPE 
6472 

92CS -8526 

RI R2 R3 R4 85 
R6 R7 R8 R9 RIO: 1 megchm, 1/2 watt 

R11: 2 megohms, 1/2 watt 

812: 5.1 megohms, 1/2 watt 

813 Ri4 RIS 816 
Rh 7 RI8 R19 820: 8.2 megohms, 1/2 watt 

R2I: B20,000 ohms, 1/2 watt 

NOTE: Adjustable between approximately 500 
and 1000 volts dc or peak ac. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
Mere,' is furnished Without responsibility by RCA for 
its use and without pre:udice lo RCA's patent rights. 

MAY 1, 1955 TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 

CE -8526 
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MULTIPLIER PHOTOTUBE 

T9 BULB 

2 1/4 " 

MAX. 

14 

MIN. 

3 " 
/32 
MAX. 

3 0 

,...._5/1; MIN. 

.280" R. 

GRILL 

INDEX STUB 

CATHODE 

30" 

II FLEXIBLE LEADS 

.020" * - DI A . 
-.005 

30".4. 30' 

15 " 
16- 

MIN. 

.200" 
MAX. 

2 3/4" 

.'4 MAX. 

± 3,3; 

MAX. UNTI N NED 
LE NGTH 

DIRECTION OF LIGHT 

30" 

Kemseet-1 

30' 

30" 

BOTTOM VIEW 92C S - 8495 

THE ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH LEAD No.I AND TUBE AXIS AND 

THE PLANE PERPENDICULAR TO THE PLANE OF 

THE GRILL WILL NOT EXCEED 200 . 

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

MAY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF .ERICA, MARMON. NEW lEINET 

CE-8495 
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AVERAGE ANODE CHARACTERISTICS 

e v.:Ls/STAGE = 100 

• 

JAN. 29,1955 

ANODE MILLIAMPERES 

TUBE DIVISION 
ItA0/0 CORPOUVIOH AJAMCA SAIRISOM HEW /[ 11,1, 
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6472 

VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 

spo, SIZE: I MM APPROX. 
GRILL TOWARD OBSERVER,LEADS DOWN 

-!.-r CATHODE WIDTH PROJECTED NORMAL 
11 TO PLANE OF GRILL 

VARIATIONS CAUSED BY INTERCEPTION 
OF LIGHT BY GRILL AS WELL AS 

_J. SURFACE IRREGULARITIES HAVE BEEN 
IGNORED 
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DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT- MILLIMETERS 
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6570 

VACUUM PHOTOTUBE 
LOW-MICROPHONIC TYPE WITH S- 1 RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Max,mum Response  8000±1000 angstroms 
Cathode: 

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

Direct Intere'ectrode Capacitance   
Overall Length  
Seated Length   
Seated Length to Center of Cathode 
Maximum Diameter  
Mounting Position   
Weight ( Aparox  ) 
Bulb  
Base Dwarf-Shell Small 4-Pin ( JETEC No.A4-26). 

Non-hygroscopic 

Pin 1-No 
Correction 

P'n 2- Anode 

BOTTOM VIEW 

DIRECTION OF LIGAT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLAGE 
(DC or Peak AC)   

AVERAGE CATHODE-CURRENT DENSITY°. .   
AVERAGE CATHODE CURRENT°  
AMBIENT TEMPe_PATURE   

3 PPS 
4-5/1,3" ± 1/8" 

3-11/16" ± 1/8" 
2-1/8' ± 3/32" 

1-1/8" 
  Any 
1   3 oz 

T-8 

Pin 3- No 
Connection 

Pin 4 - Cathcde 

500 max. 
25 max. 
5 max. 

100 max. 

Characteristics at 250 Volts on Anode: 

Win. 4v. Max. 

Sensitivity: 
Radiant at 8000 anastromis . . - 0.0027 - mamp/µwatt 
Lumincus#   20 30 40 .camp/lumen 

Sensitivity Difference Between 
Hiohest Va'ue and Lowest 
Value Along Cathode Lenoth# . . - - 4.5 µamp/lumen 

Anode Dark Current at 250C. . . - _ 0.013 µamp 

on plane perpendicular to indicated direction of incident light. 

D Averagel over an; interval of 30 seconds maximum. 

u For conditions where the light source is a tungsten-filament lamp oper-
ated at a color temperature of 2e700s. A dc anode supply of 250 volts, 
a 1-megohm load ,esistor, and a light irput of 0.1 lumen are used. 

' Measured and., the same conditions as indicated under (0 ) with light in-
put of 1.1 1.tmen and a light spot 1/2 in,n in diameter. 

volts 
µamp/sg.in. 

µamp 
Oc 

MAR. 1, 1255 DIVISION TENTATIVE DATA MIME  
,t110 COMIAMON Of AMEEICA. II. MON, NEW JERSEY 



@ 
6570 

VACUUM PHOTOTUBE 

; 
SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 

is shown at the front of this Section 

• 

DWARF - SHELL 
SMALL 4-PIN 

BASE 
JETEC N2 A4-26 

AA' IS PLANE PASSING 
THROUGH CENTER OF 
BOT TOM OF BASE 

PARALLEL TO PLANE 
THROUGH PINS 11 4 

A - 

CAT HODE —/ 

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 
WILL NOT DEVIATE 
FROM PLANE AA' 

BY MORE THAN I2 

A' 

92CS - 8229 

MAR. 1, 1955 CE-8229 
INK DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW TERSE, 
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AVERAGE ANODE CHARACTERISTICS 

DEC. 3, 1954 
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6571 

COMPUTER STORAGE TUBE 
SINGLE-BEAm, PRIMARY-CURRENT-W)DULATION TYPE 

REDISTRIBU - 10N WRITING CAPACITANCE-DISCHARGE READING 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or di: volts 
Current  0.6  amp 

Di ,ect lnterele trode Capacitances ( Approx.): 
Grid No.1 to all other electrodes 6  5 mid 
Grid No.1 to deflecting electrode DJ 1. 0.2 mid 
Grid No.1 to deflecting electrode DJ 2. 0.2 puf 
Grid No.1 to deflecting electrode DJ3 . 0.2 mmf 
Grid No.1 to deflecting electrode DJ4 . 0.2 mid 
Cathode to all other electrodes  5 mid 
DU I. to DJ 2 28 mid 
DJ3 to DJi 26 mid 
RJ 1 to all other electrodes  9 mid 
DJ 2 to all other electrodes  9 mid 
DJ3 to all other electrodes  8 mid 
DJ 4 to all other electrodes  7 mod 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Deflectirg-eectrode 

arrangement  See Dimensional Outline 
Storage Surface  On inner surface of faceplate 
Signal-Output Electrode. Metal plate or 50- line ( minimum) 

Overall Length 
Greatest Diameter of Bulb  3" ± 1/16" 
Weight ( Approx.)   9 cz 
Mounting Position  Center of tube face must be at 

same elevation as o- at higher 

elevation than tube base. 

Cap  Recessed Small Cavity ( JETEC No.J1-21) 
Base 

mesh covering external surface 
of faceplate and capa,itively 

coupled to thestorage lurface. 

(This electrode isnct supplied 

with the tube I  

  11-1/2' ± 1/4" 

Small-Shell Duodecal 10-Pin ( JETEC No.810-75) 
&D -TOM VIEW 

Pin 1- Heater Pin 9- Deflecting 
Pin 2- Grid No.1 e 7 Electrode DJ 2 
Pin 3-Cathode e Pin10 - Deflecting 
Pin 4- Grid No.3 4 e Electrode DJ 1 
Pin 6- Ceflecting I Pin12-Heater 

Electrode DJ4 Cap- Collector 
Pin 7- Deflecting 2 SS- Storage 

Electrode DJ3 Surtaccà 
Pin 8 - Ultor ( Grids 

No.. 6 No.4) 

L The sig hal_wput Electrode is capacitivFly coupled tothe Storage Sur— 
face. 

MAY 1, 1955 TENTeldE DATA 1 
TUBE DIVISION 

RA010 CORPORATION OF AMEEICA, NAMISON, NEW JERSEY 
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COMPUTER STORAGE TUBE 

Maximum Ratings, DesIgn-Center Values: 

COLECTOR VOLTAGE: 
Difference between collector 
voltage and ultor voltage  150 max. volts 

ULTOR° VOLTAGE   2500 max. volts 
GRID—No.3 VOLTAGE  1000 max. volts 
GRID—No.1 VOLTAGE: 
Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   500 max. volts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   125 max. volts 
Heater positive with 

respect to cathode   125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E,4) between l000 and 2500 volts 

Collector Voltage. . . . 95% to 105% of E4 volts 
Grid—No.3 Voltage. . . . 20% to 28% of Ec4 volts 
Max. Grid—No.1 Voltage 

forBeam—CurrentCutoff 2.4% of Ec4 volts 
Max. Grid—No.3 Current 
Range  —15 to + 10 µamp 

Deflection Factors: 
DJ. A 002  39 to 53 v dc/in./kv of Eo4 
DJj & 004  35.5 to 48.5 v dc/in./kv of Ec4 

Focused—Beam Position.   ## 

Examples of Use of Design Ranges: 

For ul tor voltage of l000 2500 volts 

Collector Voltage. . 950 to 1050 2375 to 2625 volts 
Grid—No.3 Voltage. . 200 to 280 500 to 700 volts 
Max. Grid—No.1 Volt— 

age for Beam, 
Cur ,ent Cutoff . . —24 —60 volts 

Deflection Factors: 
001 & 002 
DJ3 & 004 

39 to 53 97.5 to 133 volts dc/in. 
35.5 to 48.5 89 to 122 volts dc/in. 

e The .ultor in a storage tube is the electrode to which is applied the 
hieest dc voltage for accelerating the electrons in the beam prior 
to . ts deflection. In the 6571. the ultor function is performed by 
grid No.4. Since grid No.4 and grid No.2 are connected together within 
the 6571, they are collectively referred to simply as .ultor. for con-
ven.ence in presenting data and curves. 

00 The center of the undeflected focused beam will fall within a circle 
having a 7.5-mm radius concentric with the center of the tube face. 

MAY 1, 1955 TENTATIVE DATA 1 
TUNE MASON 

ItADIO COMPOUTION Of Mille. IIMMON, 1411W »Mr 
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COMPUTER STORAGE TUBE 

Storage Characteristics for Ultor Voltage of 2500 Volts: 

Storage—Surface Boundary ( lo terno. ot 
deflection voltage): 

In the ail— DJ2 direction from posi— 
tion of undeflected focused beam . ±109 volts 

In the DJ3-0J4 direction from posi— 
tion ot undeflected focused beam . ±100 volts 

Blemish Factor', for storage surface 
within indicated boundary  0.5 max. 

Spill (Determined for Double—Dot ''at .tern):** 

Under conditions involving 255 references to "spill" element 
and i reference to " test" element 

Separaticn Between Storage Elements, 
in either the 0J1—DJ2 or DJ3—aa 
direction in terms of deflection 

voltage: 
At center of storage surface . . . . 8 max. volts 
At midpoint on each side of 

stor1ge-surface boundary   10 max. volts 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance 
Resistance in Any Deflecting— 

Electrode Circuit .   

• • 

• 

1.5 max. megohms 

1.0 max. megohm 

Blemish factor is defined as the factor by which the no -mal positive 
signal is reduced by the blemish. 

Spill is indicative of the amount o' binary information trot can be 
stored by the tube. The storage capability is determined by the sepa-
ration bwtween two storage elemen's at which the signal from one 
element is changed by no more than e spwcified amount afte- repeated 
referencvs to the other element, nor the 6571, the separation is 
measured, in terms of deflection voitaçe, when the amp'itude of the 
negative signal of the test element has decreased to 501 of its 
maximum negative amplitude. The maximum negative amplitude is deter-
mined by separating the two elements far enough to eliminate the 
effects of secondary electron redistribution from the " spill. element. 

It is recommended that the deflecting-electrode- circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. In typical computwr applications, the 6571 

is mounted in a compartment having effective magnetic and 

electrostatic shielding. It is recommended that toe bulb 

be proviled with a tight- fitting electrostatic shield ex-

tending from the base to the collector coat.ng. (See 
Dimensional Outline). This external shield supp'ements 

The shielding action ofthecollector in preventing cross-

coupling between the electron gun and the external signal 

electrode. 

A signai -output electrode shiped to conform with the 

external contour of the faceplate and placed in contact 

with the entire area of the faceplate is required. The 

signal-output electrode is connected to a low-noise video 

Mer 1, 1955 
TUBE DIVISION 

15010 CORPORATION Of AMERICA. HARRISON NEW ORSO 

TENTATIVE DATA 2 
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COMPUTER STORAGE TUBE 

amplifier having sufficient gain to amplify signals from 

a traction of a millivolt to the desired level. 

The amount of information that can be stored by the 6571 

is dependent on the manner in which it is operated, and 

is affected by the stability of the deflecting system, 

freedom from noise in the associated output circuit, the 

cumber of regenerations compared with the number of ad-
dresses, and the effectiveness of the electrostatic and 
magnetic shielding. 

In general, thenumber of storage elements is proportional 
to the operating ultor voltage. For the greatest number 

of storage elements, the 6571 should be operated at the 

rated maximum ultor voltage and so that the peak grid- No. I 

drive is less than that required for the maximum positive 

amp/itude but high enough to provide a satisfactory output 
signal. 

It is recommended that the beam current be limited to the 

minimum valuewhich provides satisfactory signal amplitude. 

The storage characteristics in the tabulated data and 

curve are based on the use of a double-dot pattern. In 

this method of storage, the positive signal is produced 

by adjusting the beam current and the distance between 

two dot storage elements so that the optimum positive 

signal is produced when the "test" element is addressed. 
Other methods of storage such as superimposed focused and 

defpcused spots or dots and dashes may be used equally 
well with the 6571. 
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TUBE DIVISION 

RADIO CORPOLANON Of NNFINCA, HARRISON, Dim JERSEY 

• 

• 

• 



\ e 
6571 

COMPUTER STORAGE TUBE 

COLLECTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N2 JI - 21 

EDGE OF 
COLLECTOR--

COATING 

3± 

75/8 " 

, 

I '16 

SMALL -SHELL 
DUODECAL 10-PIN 

BASE 
JETEC N2 B10-75 

92C5-8511 

CENTER LINE O. BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 

OF BASE. 

DJ AND DJ2 ARE NEARER THE STORAGE SURFACE: DJ3 AND DJ4 

ARE NEARER THE BASE. WITH DJ' POSITIVE WITH RESPECTTO 

DJ , , THE BEAM WILL BE DEFLECTED TOWARD PIN 2; LIKEWISE, 

WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE BEAM WILL BE 

DEFLECTED TOWARD VACANT PIN POSITION II. 

THE PLANE THFOUGH TUBE AXIS AND EACH OF THE FO_LOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ1 

ANO DJ2 BY THE FOLLOWING ANGULAR TOLERANCES IMEASURED 

ABOUT THE TUBE AXIS): PIN 2, 10c; SIDE TERMINAL ION SAME 

SIDE AS PIN 81, 100 . ANGLE BETWEEN DJI—DJ2 DEFLECTION 

PATH AND DJ3—DJ 4 DEFLECTION PATH IS 900±30. 

MAY 1, 1955 
TUBE DIVISeN 

EADIO C.:MORMON OF AMERICA, HAIIISON, NEW JERSEY 

CE -8511 





6655 

MULTIPLIER PHOTOTUBE 
IO—STAGE, HEAD—ON TYPE WITH 

I-11/16" SEMITRANSPARENT CATHODE AND S— II RESPONSE 

DATA 

General: 

Spectral Response  5-11 
Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape  
Window: 

Area 

Circular 

2.2 sq. in. 
Minimum diameter   1-11/16 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.40 4  d mia 
Anode to all other electrodes  7 Ymf 

Maximum Overall Length   5-13/16" 
Seated Length  4" ± 3/16" 
Maximum Diamater   2-5/16" 
Mounting Position  Any 

5.2 oz' 
T-16 

(JETEC Nn. B14-38), 
Non-h)groscopic 

Basing Designation for BOTTOM VIEW . . . .   14AA 

Pin 1 - Dynode No.1 7 e Pin 10- Dynode No.10 
Pin 2- Dynode No.2 Pin 11- Anode 
Pin 3-Dynode No.3 Pin 12- Internal 
Pin 4 - Dynode No.4 4 II Connection-
Pin 5- Dynode No.5 2 Do Not Use 
Pin 6- Dynode No.6 2 Pin 13- Focuning 
Pin 7- Dynode No.7 Electrode 
Pin 8- Dynode No.8 Pin 14- Cathode DIRECTION OF LIGHT: 

We ght ( Approx.)   
Bulb   
Base . . . . Medium-Shell Diheptal 14-Pin 

Pin 9- Dynode No.9 INTO END OF BULB 

Maximum Ratings, Absolute Values: 

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

AND ANODE ( DC or Peak AC)  250 max. volts 
DYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC)  300 max. volts 
FOCUSING-ELECTRODE VOLTAGE 

(DC or Peak AC)  300 max. volts 
AVERAGE ANODE CURRENT.   0.75 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

e Averaged over any interval of 30 seconds maximum. 

.—Indicates a change. 

10-56 TUDE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW 5111511' 
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6655 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage iEl 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. 10 and anode 

With E = i000 volts ( except as noted) and 
Focusing Electrode' connected to Dynode No.i at socket 

Min. Median Max. 

Sensitivity: 
Radiant, at 

4400 angstroms - 20000 - µamp/µwatt 
Cathode radiant, at' 

4400 angstroms - 0.040 - µamp/µwat.t 
Luminous:é 

At 0 cps   10 25 - amp/lumen 
With dynode No.10 

as output elec-
trode**  - 15 - amp/lumen 

Cathode luminous: 
With tungsten 

light source*. 40 50 - µamp/lumen 
With blue light 

source*# . . . . 0.04 - - µamp 
Current Amplification. - 500000 - 
Equivalent Anode-Dark-

Current Input**. . . - 8.5010-10 2 x 10-9 lumen 
Equ ,valentNoiselnput* - 7 x 10-12 - lumen 
Dark Current to Any 

E'ectrode Except 
Anode ( At 250C). . . - _ 0.75 µamp 

With E = 750 volts ( except as noted) and 
Focusing Electrode' connected to Dynode No.1 at socket 

Min. Median Max. 

Serr;itivity: 
Radiant, at 

4400 angstroms . . - 2000 µamp/µwatt 
Cathode radiant, at 

4400 angstroms . . - 0.040 µamp/µwatt 
Uminous:à 

At 0 cps   - 2.5 amp/lumen 
Cathode luminous: 
With tungsten 

light source*. 40 50 µamp/lumen 
With blue light 

source4 . . . . 0.04 - µamp 
Cur-ent Amplification. - 50000 

é For conditions where the light source is a tungsten- filament lamp oper-
ated at a color temperature of 20700 x. A light input of 10 microlumens 
it used. The load resistor has a value of 0.01 megohm. 

..... à,........ * : See next page. * Indicates a change. 
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6655 

MULTIPLIER PH OTOTUBE 

In general, tne focusinj electrode is conrected to dynode No.1 at the 
socket andoderated at the same fixed potential as dynode No./. However, 
in applications critical as to magnitude, uniformity, or epeed of the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer between cathode ana dynode ko.1 in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-'lo.1 potential. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.10 as loe output elect ,ode. With 
this arrangement, the load is connected in the dynode-No.10 circuit 
and the anode serves only as collector. 

à For conditions tne same as shown under (Si except that tFe value of 
light flux is 0.01 lumen and 200 volts are spplied between , atnode and 
all other electrodes connected together as anode. 

e under the following conditions: Light incident on the cathod., is trans-
mitted throLgh a blue filter ( Corning, Gla.s Code No.5113 tolished to 
1/2 stock thicwass) from atungsten-f6lamelt lamp operated at a color 
temperature of 2870 0 N. The value or light flux on the filter is 0.01 
lumen. The load resistor has a value of 2.01 megohm, ana 200 volts 
are applied between cathode and all 'goes electroces connected to-
gether as erode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC or 28700K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870 0 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 20 amperes per lumen. 
Dark current caused by tnermionic emission and ion feedbuk may De 
reduced by the use of a refrigerant. 

• For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 1020 volts is recommended. 

* Under the following conditions: Supply v.dtage ( E) is 1C00 volts. 
26°C tube temperature, ac- amplifier Dandwidth of 1 cycle per seconC, 
tungsten light source of 28700 K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between ze ,ci 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. 

OPERATING CONSIDERATIONS 

The operating stability of the 6e.55 is dependent on 

the magnitude of the anode current and its duration. 

When the 6e55 is operated at high values of anode current, 

a drop in uensitivity ( sometimes called fatigue) may be 

expected. The extent of the drop below the tabulated 

sensitivity valuesdepends onthe severity of the operating 

conditions. After a period of idleness, the 6655 usually 

recovers a substantial percentage of such loss in sensi-

t'vity. 

The use of an average anode current well below the maximum 

rated value of 0.75 milliampere is recommended when sta-

bility of operation is important. When maximum stability 

is required, the anode current shculd not exceed 100 

microamperes. 

Electrostatic and/or magnetic shielding of 'the 6e55 may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Phototube having S- II Response 

is shown at the front of this Section 

kk-Indicates a change. 
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6655 

MULTIPLIER PHOTOTU BE 

MEDIUM - SHELL 
DIHEPTAL 

14- PIN BASE 
JETEC NeB14-38 

MAX. 

PHOTOCATHODE 
DIAMETER 

I 14; MIN. 

(SEE NOTE) 

92CS-8109R3 

It OF BULB WI LL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE 

BASE. 

NOTE: WITHIN MFN I MUM DIAMETER, DEVIATION FROM FLAT-

NESS WI LL NOT EXCEED 0.010. FROM PEAK TO VALLEY. 

10-56 CE-8109R3 
TUBE DIVISION 

EADIO CO”Olt•TiON Of Aufft,CA MANNEON NEW IFISEE 



6655 

AVERAGE ANODE CHARACTERISTICS 
e :1 -1 . 

DYNODE - Ns - TO - CATHODE VOLTS = 16 7 L  - 
EACH SUCCEEDING - DYNODE - STAGE VOLTS = 83 

L.1 

APRIL 20,1955 

IL , 
0 . co 

\\ 

ANODE MILLIAMPERES 

TUBE DIVISION 92CM - 8603 
RADIO COMOtATION Or AMERICA..1111$0.4,1W MAP' 
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6655 

AVERAGE CHARACTERISTICS 

SUPPLY 
1/6 OF 

FOR 

100  
e  

VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
E BETWEEN CATHODE AND DYNODE N9 1; 1/12 

EACH SUCCEEDING DYNODE STAGE; AND 1/12 
BETWEEN DYNODE N9 10 AND ANODE 

 FOCUSING ELECTRODE IS CONNECTED 
TO DYNODE 1,12 
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6655 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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6655 

EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 
11•••• •••• 

1.• 

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- Nit; - TO-CATHODE VOLTS = 150 

EACH - SUCCEEDING - STAGE VOLT 5=100 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE N'L'1 
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6694-A 

PHOTOCONDUCTIVE CELL 
CADMIUM— SULFIDE TYPE 

e 

DATA 

General: 

Spectral Response  S-12 
Wavelength of Maximum Response   5000 ± 500 angstroms 
Sensitive Area: 

Shape Rectargular 
Dimensions Minimum) 0  020" x 0.018" 

0.6 µµf 
0.500" 
0.300" 

0  350" ± 0.025" 
0  200" ± 0 020" 

Mounting Position  Any 
Weight ( Approx.) 0  02 oz 
Base . . . . Small-Rectangle Linotetrar 2- Pin (JETEC No.E2-33) 
Socket   Cinch Part Nc.46A220248, or equivalent 

Direct Intere'ectrode Capacitance 
Maximum Overa'l Length   
Maximum Seated Length   
Width 
Depth 

TERMINAL TERMINAL 
DIRECTION OF 

X indicate, time the petuary characterisric of the element witAin the 
envelote synbol is designed to vary under the influence of light. 

Maximum Ratings, Absolute Values: 

POLARIZING VOLTAGE   
POWER DISSIPATION  
AMBIENT -TEMPERATURE RANGE  

Characteristics: 

Under conditions with polarizing voltage of go volts 
and at ambient temperature of 25°C 

Non, Median Max. 

150 max. volts 
30 max. mw 

0 to .70 °C 

Sensitivity: 
Radiantkat 
5000 angstroms   - 415 - gamp/pwatt 

Luminous', at 0 cps  - 1 - amp/lumen 
Luminous intensity', 

at 0 cps 1  9 4 - pamp/ft-c 
Dynamic  jee Curves 

Dark Current   - - 0.1 gamp 
Dark Noise   Essentially lower than that 

of associated circuit 
Photocurrent: 

Rise 'ïee Curves 
Decay çee Curves 

è For conditions wnere the incident power is 0.2 wwatt. 

For conditions where the light source is a tungsten—filament tllile 
operated at a color temperature of 2070X. light flux ot 
microlumens is used. 

A : See next page. 

4-56 TUSE DP110014 
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6694 -A 

PHOTOCONDUCTIVE CELL  • 
& For light conOitions the same as shown under (*) except that an incident 

light intensity of 30 foot-candles is used. 

DEFINITIONS 

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

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

Luminous intensity Sensitivity. The quotient of output current by the 
ircident luminous intensity, at constant electrode voltages. 

enrrc2:io 51" Osuittpi2t'iltherhril'odgi:1VeedntcoMPortle'irt me utle e:nc% flei n=iaotfiotnh.e 

OPERATING CONSIDERATIONS 

The polarizing voltage for the 6694-A may be applied with-

out regard to polarity. To obtain the full sensitivity 

of the cell, it is essential that its entire photosensi-

tive area be illuminated. Otherwise, a blocking action 

produced by the unilluminated area of the cell will occur 

and cause unsatisfactory operation. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cell having S-12 Response 

is shown at the front of this Section 

SENSITIVE 020" MIN. 

.200" 
±.020" 

DIRECTION 
OF LIGHT JOO" 

MAX. 

.500" 
MAX. 

.300" 
MAX. 

.350"2.025=w« 

....„---SMALL-RECTANGLE 
LINOTETRAR 
2- PIN BASE 

JETEC N2 E2-33 

92CS-8579VI 

• 

111110 

4-56 TENTATIVE DATA 
TUBE DIVISION 

RADIO CO”ORATION Of AMERICA, HARRISON. NEW JERSEY 
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6694-A 

AVERAGE CHARACTERISTICS 

60 60 100 
POLARIZ NG VOLTS 

92CM-8583V1 

DYNAMIC SENSITIVITY CHARACTERISTICS 

POLARIZING VOLTS=22.5 TO 90 
AMBIENT TEMPERATURE 25°C 
PULSE'ON"TIME EQUALS"OFF" TIME 

100 PEAK re_ 
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6694-A 

TYPICAL RISE CHARACTERISTICS 

1 1111 r 1 1 1 1 1111  

POLARIZING VOLTS=90 
AMBIENT TEMPERATURE =258C 
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6694-A 

TYPICAL DECAY CHARACTERISTICS 

11111.1r r 1 1 I 
POLARIZING VOLTS.90 

AMBIENT TEMPERATURE=25°C 

INITIAL LIGHT 
CURVE INTENSITY 
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6810 

MULTIPLIER PHOTOTUBE 
I4— STAGE, HEAD—ON TYPE WITH 

I— 1/6" SEMITRANSPARENT CATHODE AND S— II RESPONSE 

SHOFT TIME—RESOLUTION CAPABILITY 

DATA 

General: 

IllePectral Response   S-11 
avelength cf Maximum Response . . . . 4400 t 500 argstroms 

Cathode, Semitransparent: 
Shape   
Window: 

Area   2.2 sq. in. 
Minimum diameter  1-11/16 in. 
Index of refraction   1.51 411,Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.14   2.4 pif 
Anode to all otker electrodes . . .   5.5 mgf 
Dynode No.14 to all other electrodes  7.5 ggf 

Maximum Overall Length   7-1/2" 
Seated Length   6-11/16" t 3/16" 
Maximum Diameter  2-3/8" 
Moun:ing Position   Any 
Weight ( Approx.)  8 oz 
Bulb  T-16 
Base  Small-Shell Bidecal 20-P'n ( JETEC No.E20-102), 

Non-hygroscopic 
Basing Designation for BOTTOM VIEW  208 

Pin 1- No Connec- Pin 11- Dynode No 14 
tior Pin 12- Dynode No 12 

Pin 2- Dynode No.1 s a Pin 13- Dynode No 10 
Pin 3 - Dynoae No.3 t r. Pin 14- Dynode No 8 
Pin 4-Dynode No.5 Pin 15- Dynode No 6 
Pin 5- Dynode No.7 Pin 16- Dynode No 4 
Pin 6- Dynode No.9 Pin 17- Dynode No 2 
Pin 7- Dynode No.11 Pin 18- No Connec-
Pin 8- Dynode Mo.13 tion 
Pin 9- Grid No.2 Pin 19- Grid No.1 

(Accelerating (Focusing 
Electrode) Electrode) 

Pin 10- Anode Pin 20- Photocathode 

4111111aximum Ratings, Absolute Values: 

ANODE-SUPPLY VOL1AGE ( DC)   2300 ma). volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.14 

AND ANODE ( DC). . . . . . . .   400 max. volts 
SUPPLY VOLTAGE BETWEEN ACCELERATING-

ELECTRODE AND DYNODE No.13 ( DC)   t500 max. volts 11, YNODE-No.1 SUPPLY VOLTAGE ( DC)   400 max. volts 
0CUSING-ELECTRODE SUPPLY VOLTAGE ( CC). 400 max. volts 
AVERAGE ANODE CURRENT.  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Averaged over any interval of 30 seconds maximum  

• 
OIRCCTION LIGHT 
INTO END S;' 

Circular 

4-56 TENTATIVE DATA 1 
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6810 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage ( El across a voltage 

divider providing electrode voltages shown in Table 1 

With E . 2000 volts ( except as noted) and Accelerating-

Electrode. Voltage adjusted to give maximum gain 

Min. Median Max. 

Sensitivity: 
Radiant, at 
4400 angstroms  0.6 amp/µwatt 

Cathode radiant; 
at 4400 angstroms . 0.048 pamp/µwatt 

Luminous:é 
At 0 Coo  120 750 4500 amp/lumeil 
With dynode No.14 

as output 
electrodet  525 amp/lumen 

Cathode luminous: 
With tungsten 

light source & 40 60 - µamp/lumen 
With blue light 

source*, 0  04 µamp 
CLsrrent Amplification . - 12.5x 106 - 
Eauivalent Anode-Dark-

Current Input+, - 5 x 10-1 ° 2 x10-9 lumen 
Eouivalent Noise Input* - 6 x10- 12 - lumen 
Dark Current to Any 

Electrode Except 
›-iode ( At 25°C)   0.75 µamp 

With E . 2300 volts ( except as noted) and Accelerating-

Electrode Voltage adjusted to give maximum gain 

Min. Median Max. 

Sensitivity: 
Radiant, at 
4400 angstroms  3.2 amp/matt 

Cathode radiant, 
at 4400 angstroms 0.048 - pamp/µwatt 

Luminous:é 
At 0 cps  660 4000 28000 amp/lumer4 
With dynode No.14 

as output 
electrodet  2800 amp/ lumen 

Cathode luminous: 
With tungsten 

light source& . 40 60 - µamp/lumen 
With blue light 
sourcef 0  04 

Current Amplification 

See next page. 

66 x 106 MOITIE 
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6810 

MULTIPLIER PHOTOTUBE 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
5.4% of Suppiy 
Voltage ( E) 

multiplied by 

Cathode and Focusing Electrode 
Focusing Electrode and Dynode No.1 
Dynode Nc.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 Nc,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 Nn.13 and Dynode No.14 
Dynode Nn.14 and Anode 
Anode anf Cathode 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1.75 
2 
18.5 

qi For conditions where the light source is atungsten-filament iamp oper-
ated at acolo s temperature of 28700K. A lignt input of 0.1 microlumen 
is used. The load resistor has a value cf 0.01 megonm. 

f An output current of opposite polarity ' co tnat obtained at the anode 
may ce provided by using dynode No.10 a. the output electrcae. With 
this arrangement, the load is connected in the dynode- No. la circuit 
and the anode serves only as collector. The value of sensitivity at 
dynode No.10 is approximately 701 of the «ten the anode io tre out-
put electrode. Specifically, the sensitivity measured at cynwde No. 
14 is equal to ( 1-1/g) times the sensitivity measured at the anode. 
where .9 is ' he gain of the dynode-No.11 stage. rFor conditions the same as shown under (41) except tnat the v,lue of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other eledtrodes connected together as anode. 

• Under the fol owing conditions: Light in: dent on the cathode is trans-
molted throup a blue filter ( Corning, Glass Code No.5118 polished to 
1/2 stock thickness) from a tungsten-filamert lamp operated at a color 
temperature cf 2870 0 K. The value of lin ht ' lux on the filter is 0.01 
lumen. The load resistor has avalue of 1.01 megohm, and 20C volts are 
applied between cathode and all other electrodes connected together as 
anode., 

If For spectral characteristic of this source, see sheet SPECISA, CHAR-
ACTERISTIC OF 28700 A LIGHT SOURCE AND SPECTRAL CHARACTERISTIC CF LIGHT 
FROM 28700K SOURCE AFTER PASSING THROUGH INBICATED BLUE FILTER at front 
of tnis section. 

• Measured at a tube temperature of 25°C and with the supply voltage ( E) 
adjusted to civealuminous sensitivity o' 2000 amperes per lumen. Dark 
current Caused by thermionic emission and an feedback may De reduced 
by the use al a refrigerant. 

• For maximum signal-to-noise ratio, operatic, with a supply votrage ( E) 
below 2000 vclts is recommended. 

* under the fo ,lowing conditions: Supply voltage ( E) is 2000 , 01,s, 250 C 
tuoe temperature, external shielc potensialof - 2000 volts, a..-aeplifier 
bandwidth of 1 cycle per second, tungssen light source of 28700 K in-
terrupted at eta« audio frequency to preduce incident radiat.iou pulses 
alternating tetween zero and the value stated. The .on period of the 
pulse is equal to the off period, the autput current is measured 
through a ! O'er which passes only the fundamental frequency of the pulses. 

4-55 TENTATIVE DATA 2 
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6810 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The okerating stability of the 6810 is dependent on the 
magnitude of the anode current and its duration. When 
the 6810 is operated at high values of anode current, a 
drop in sensitivity ( sometimes called fatigue) may be ex-
pected. The extentofthe drop below the tabulated sensi-
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6810 usually 
recovers a substantial percentage of such loss in sensi-
tivity. 

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

Electrostatic and/or magnetic shielding of the 6810 may 
be necessary. 

The material of whi ch the dynodes of the 6810 are made has 
stable, high-current carrying capabilities and permits the 
use of a tube manufacturing process which minimizes re-
generative effects such as afterpulses. The relative 
freedom of the 6810 from afterpulses and its small spread 
in electron transit time make it particularly useful for 
fast coincidence scintillation counting. 

Because the 6810 offers the advantage of small spread in 
electron transit time, it has a fast pulse rise time. As 
a result, the6810 has very short time- resolution capabil-
ity, i.e., in the order of 1 or 2 millimicroseconds. For 
an input pulse having a duration of 1 millimicrosecond or 
less, the time spread of the pulse at the anode is about 
9 millimicroseconds measured at 50 per cent of the maxi-
mum pulse height, when the supply voltage is 2000 volts 
and the focusing electrode is connected to dynode No.l. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 
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6810 

MULTIPLIER PHOTOTUBE 

• 
*--2": 

SMALL-SHELL 
EMOECAL 

20- PIN BASE 
JETEC N220 102 

MAX. 

_...-PHOTOCATHODE 
DIAMETER 

it I/ij MIN. 

(SEE NOTE) 

6 "Id 

± 3/16" 

S.400« 
±.12s" 

7 /2" 

MAX. 

92C5-8802 

t OF BULB WILL NOT DEVIATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT-
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 

4-56 CE-8802 
TIME DIVISION 
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6810 

AVERAGE ANODE CHARACTERISTICS 
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6810 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

11111 1 II 11111 1 1 1 1H11 1 1 1,11111 I 1 1 1 11111 I III 
 LUMINOUS  SENSITIVITY IS VARIED BY ADJUSTMENT OF 
 THE  SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER   

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

 CATHODE &  GRID Ne1 
GRID Ne1 & DYNODE Nel (DY1) 
DY1 & DY2 
DY2 & DY3 
DY3 & DY4 
DY4 & DY5 
DY5 B. DY6 
DY6 1 DY7 
DY7 & DY8 
DY8 & DYg 
DYg & DY10 
DY10 & DYli 
DYli & DY12 
DYI2 & DYI3 
DYI3 & DY14 
DY14 & ANODE 
ANODE & CATHODE 

 GRID 
 LIGHT  
 ATED  
 TUBE  

DASHED 

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

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

— —MULTIPLIED 

— 

— 

— — 
,,.._ 
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— 
— 
— 
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a.-- 
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.— 

BETWEEN 
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DY3 & DY4 
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DY5 B. DY6 
DY6 1 DY7 
DY7 & DY8 
DY8 & DYg 
DYg & DY10 
DY10 & DYli 
DYli & DY12 
DYI2 & DYI3 
DYI3 & DY14 
DY14 & ANODE 
ANODE & CATHODE 

2. 
18.5 

25 
.50 
.75 

GRID 
 LIGHT  
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 TUBE  

DASHED 

-N92 
SOURCE 
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TEMPERATURE=2CC 
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TEMPERATURE 
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6810 

CHARACTERISTICS 

-CATHODE-TO-GRID-N21 VOLTS=I08 
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6810-A 
MULTIPLIER PHOTOTUBE 

I4—STAGE, HEAD—ON, FLAT— FACEPLATE TYPE WITH I—Ii/16. 

CURVED, SEMITRANSPARENT CATHODE AND S— II RESPONSE 

VERY SHORT TIME—RESOLUTION CAPABILITY 

Supersedes Type 6810 

DATA 

General: 

Spectral Responte  S-11 
Wavelength of Maximum Response  
Cathode, Semitransparent: 

Shape   
Window: 

Area  
Minimum diameter  
Index of re'raction   

Di-ect Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.14   
Anode to all other electrodes . . . . 
Dynode No.14 toal I other electrodes . 

Maximum Overall Length 
Seated Length   
Maximum Diamete-
Operating Positon  
Weight ( Approx  
Bulb  
Socket  

Base  
Basing 

4400 ± 500 angstroms 

Curvea C:rcular 

2.2 
1-11/16 
1.51 

Sq. in. 
in. 

2.4 
5.5 Mgf 
7.5 mgf 
  7-1/2" 
6-11/16" t 3/16" 

  2-3/8" 
Any 

8 oz 
T16 

Alden No.220FT with 20 contacts, 
or equivalent 

Small-Shell Bidecal 20-Pin (JETEC No.820-102) 
Designation for BOTTOM VIEW  20B 

Pin 1-No Coinec-
Tion 

Pin 2-Dynode No.1 
Pin 3-Dynode No.3 
Pin 4-Dynode No.5 
Pin 5-Dynod?. No.7 
Pin 6-Dynode No.9 
Pin 7-Dynode No.11 
Pin 8- Dynode No.13 
Pin 9-G- id No.2 

(Accelerating 
Electrode) 

Pin 10- Anode 

DIRECTION OF LIGHTI 
INTO ENO OF 

Pin 11-Dynoce No.14 
Pin 12- Dynode No.12 
Pin 13- Dynode No.10 
Pin 14- Dynode No.8 

)  sPin 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 

LOW-LIGHT, LOW-NOISE, HIGH-GAIN SERVICE 

Vsth su/,Ply voltage (E) across voltage divider Pro-
vzdtng electrode voltages show,' se Table I--Column A 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC)   
SLPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE ( DC)  

2400 max. volts 

400 max. volts 

8-57 
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to 6810-A 

MULTIPLIER PHOTOTUBE 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC) . . . . . . . .   

SUPPLY VOLTAGE BETWEEN ACCELERATING-
ELECTRODE AND DYNODE No.13 ( DC)  

DYNODE-No.1 SUPPLY VOLTAGE ( DC)  
FOCUSING-ELECTRODE SUPPLY VOLTAGE ( DC) .   
AVERAGE ANODE CURRENT*   
AMB ,ENT TEMPERATURE  

500 max. volts 

*500 max. volts 
400 max. volts 
400 max. volts 

2 max. ma 
75 max. °C 

Characteristics Range Values for Equipment Design: 

With E = 2000 volts (except as noted) and accelerating— 
electrode voltage adjusted to give maximum gain 

Min. Median Max. 

Sen.;itivity: 
Radiant, at 4400 
angstroms  0.6 amp/mw 

Cathode radiant, at 
4400 angstroms 0.048 - ma/mw 

Luminous:d 
At 0 cps   120 750 4500 amp/lumen 

With dynode No.14 as 
output electrodet.   525 amp/lumen 

Cathode luminous: 
With tungsten light 

source*  40 60 ma/lumen 
With blue light 
source4 004 - - Pa 

Current Amplification. . . - 12.5x 106 - 
Equivalent Anode-Dark-

Current Input.*  - 5x10-1° 2 x 10-9 lumen 
Equivalent Noise Input*.   - 6x 10-12 - lumen 
Greatest Transit-Time 

Spread: 
Within a circle centered 
on tube face and having 
a diameter of--

1-1/8"   1 millimsec 
1-9/16"  3 milligsec 

HIGH-OUTPUT-PULSE SERVICE 

With supply voltage (E) across voltage divider pro— 
viding electrode voltages shown in Table I-- Column B 

Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE ( DC)  2800 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.14 

AND ANODE ( 910)   400 max. volts 
SUPPLY VOLTAGE BETWEEN 

CONSECUTIVE DYNODES ( DC)   500 max. volts 

see next page. 
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6810-A 

MULTIPLIER PHOTOTUBE 

volts 
volts 

SUPPLY VOLTAGE BETWEEN ACCELERATING.-
ELECTRODE AND DYNODE No.13 ( DC)   

DYNODE-No.1 SUPPLY VOLTAGE ( DC)   
FOCUSING-ELECTRODE SUPPLY 
VOLTAGE ( DC)  400 max. volts 

AVERAGE ANODE CURRENT*  2 max. ma 
AMBIENT TEMFEReURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

With E = 240c volts (except as noted) and acceleratosg— 
electrode voltage adjusted to give maximum gain 

Sensitivity: 
Radiant, at 
4400 angstroms. . . 

Cathode radiant, at 
4400 angstroms. 

Luminous:# 
At 0 cp!;  
With dynode No.14 

as output 
electrodet. . 

Cathode luminous: 
With tungsten 

light source* 
With blue light 

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

Dark-Current Inputé*  
Equivalent Noise 

Input**   

*500 max. 
400 max. 

Nin. Median Max. 

0.6 

0.043 

750 

- amp/µw 

- amp/lumen 

- 525 - amp/lumen 

40 60 - µa/lumen 

0.04 - _ µa 
- 12.5 x 106 - 

- 1.1 x 10-9 - lumen 

- 8 x 10-12 - lumen 

e averaged over any interval of 30 seconds maximum. 

O under the following conditions: The larht source isa tungsten—filament 
lamp operated at a color temperature of 28700 K. A light inpi.t of 0.1 
microlumer is sied. The load resistor has a value cf 0.01 Mesehm. 

An output current of opposite polarity to that obtained at the anode( 
ray be provided by using dynode No.14 as the output electrode. With 
Ibis arrangement, the load is connected in the dynode—No.14 circuit 
and the anode Nerves only as collectos. 

• Under the following conditions: The Ught source is w tangsten— 
filamen: lamp operated at a color temperature of 2870° K. The value 
of light flux . s 0.01 lumen and 200 vclts are applied between cathode 
and all other electrodes connected together as anode. The load re— 
sistor has a value of 0.01 megohm. 

Lnder the following conditions: Lijht incident on the cathode is 
transmitted through & blue filter (CornIng, Glass Code No.5118 Polished 
To 1/2 Stock thickness) from a tungsten— filament lamp operated at a 
color temseratare of 2870 0 K. The value of light flux on the filter 
Is 0.01 lumen. The load resistor his a value of 0.01 megohm, and 
200 volts ireapp'.ied between cathode and all other electrodes connect— 
ed together as anode. 

ror spectgal cnaracteristic of this source, see sheet SPECTRAL CHAR— 
iCTERISTI: OF 28700 R LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING TMROUGH INDICATED 81.HE FILTER 
at front cf this section. 

.•* ,**. See next page. 
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6810-A 
MULTIPLIER PHOTOTUBE 

# Measured at a tube temperature of 250 C and with the supply voltage 
(E) adjusted to give aluminous sensitivity of 2000 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant. 

I' For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2000 volts is recommended. 

A Linger the following conditions: Supply voltage ( E) is 2000 volts, 
2e C tube temperature, external shield potential of - 2000 volts, 
dc-amplifier bandwidth of 1 cycle per second, tungsten light source 
of 28700 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. The output 
current ismeasured through a filter which passes only the fundamental 

. ,requency of the pulses. 

6 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 
cf a refrigerant. 

e For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
below 2300 volts is recommended. 

AA Same as (*) except the supply voltage ( E) is 2400 volts, and the ex-
ternal shield potential is -2400 volts. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 

COLUMN A COLUMN 8 

5.4%ofSupply 
Voltage ( E) 

multiplied by 

2.75%ofSupply 
Voltage ( E) 

multiplied by 

Cathode and 
Focusing Electrode 

Focusing Electrode 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 

1 

1 
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 
1.2 
1.5 
1.9 
2.4 
3 
3.8 
4.8 
6 
4.8 

36.4 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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6810-A 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The operating stability of the 6810-A is dependent on the 

magnitude of the anode current and its duration. When 

the 6810-A is operated at high values of anode current, a 

drop in sensitivity ( sometimes called fatigue) may be ex-

pected. The extent of the drop below the tabulated sensi-

tivity values depends on the severity of the operating 

conditions. Aftera period ofidleness, the 6810-A usually 

recovers a substantial percentage of such loss Ir sensi-
tivity. 

The use of an average anode current well below the maximum 

rated valueot2 milliamperesis recommended when stability 

of operation is Important. When maximum stability is 

required, the anode current should lot exceed 250 micro-

amperes. 

Electrostatic and/or magnetic shielding of the 6810-A may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Phototube having S- II Response 

is shown at the front of this Section 

8-57 TENTATIVE DATA 3 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARIPION. NEW JERSEY 



6810-A 

MULTIPLIER PHOTOTUBE 

FACEPLATE - 
(SEE NOTE) 

PHOTOCATHODE/ 

TIb 
BULB 

METAL COLLAR 

SMALL -SHELL 
BIDECAL 

20-PIN BASE 
JETEC N2E120-102 

2"k 

A. 

7 --

II I till III 

5.400' 
1.12S" MAX. 

.1— 2 3/8' MAX.— III 92CS-8802R1 

It OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTEDATTHE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN I-11/16" DIAMETER, DEVIATION FROM FLAT-

NESS OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 

0.010" FROM PEAK TO VALLEY. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE -880281 
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6810 -A 

AVERAGE ANODE CHARACTERISTICS 
LOW-LIGHT, LOW-NOISE, HIGH-GAIN SERVICE 

CATHODE- TO- GRID - NA 1 VOLTS = 108 
GRID- N21-TO- DYNODE N2 I (DV') VOLTS = 108 

DY1 - TO - DY2 DYii - TO - 0'1'12 VOLTS = 135 

DY2 - TO - DY3 I DY12- TO - DY13 VOLTS = 160 
VOLTS = 108 ETC. TO DY13- TO - DY14 VOLTS= 189 

DY10- TO - DV' I GRID-N2 2 VOLTS ADJUSTED TO 
GIVE MAX. GAIN. 

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

N 

o 
ANODE MILLIAMPERES 

ELECTRON TUBE DIVISION 
lADIO CORPOILe1014 01 AlaIICA..0150,.. NEW 1115. 

. 8 
: 

92CM -8846 



6810-A 

TYPICAL ANODE -DARK-CURRENT CHARACTERIST C 
LOW-LIGHT, LOW- NOISE, HIGH- GAIN SERVICE 

, 
, 

le 
e• 

'4••••..........._ ...," 
_........."'"e".- 

11111 1 1 1111111 1 1 1 111111 I I I 111111 I 1 1111111 1- 1 11 
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 LUMINOUS  SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

 CATHODE  d GRID N2 I 
GRID N21 IS DYNODE Na I (DV') 
DN.' & DY2 
DY2 /1 DY3 
DY3 & DY4 
DY4 & DY5 
DY5 B. DY5 
DYE, & DY7 
DY7 P. DY8 
DY8 2. DY4 
DY4 d DY10 
DY10 b. DYII 
DYI I & DYI2 
DY12 d DYI3 
DYI3 & DYI4 
DY14 & ANODE 
ANODE d CATHODE 

 GRID 
 LIGHT  

TUBE 
DASHED 

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

— I 

71. 
_-« 

3 
_I 

:=-...";• 
=L. _. 
41 

_II 

I 

=L. 

_I 

I 

—: 
7-.• 

BETWEEN 5.4 .74 OF E 
MULTIPLIED BY 

CATHODE d GRID N2 I 
GRID N21 IS DYNODE Na I (DV') 
DN.' & DY2 
DY2 /1 DY3 
DY3 & DY4 
DY4 & DY5 
DY5 B. DY5 
DYE, & DY7 
DY7 P. DY8 
DY8 2. DY4 
DY4 d DY10 
DY10 b. DYII 
DYI I & DYI2 
DY12 d DYI3 
DYI3 & DYI4 
DY14 & ANODE 
ANODE d CATHODE 

2. 
18.5 

25 
50 
75 

*L---

GRID 
 LIGHT  

TUBE 
DASHED 

-1,122 

OPERATED 
SOURCE 

TEMPERATURE 

VOLTS 

PORTION PORTION 

15 
AT 

ADJUSTED 
A 
A 

INDICATES 

TUNGSTEN 
COLOR 
= 25° C 

TO 

TEMPERATURE 

INSTABILITY. 

GIVE 
-FILAMENT 

MAXIMUM 
LAMP 

or 

GAIN. 

2870° 
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6810-A 
CHARACTERISTICS 

LOW-LIGHT, LOW-NOISE, HIGH-GAIN SERVICE 

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

BETWEEN 
5.4% OF E 
MULT. BY BETWEEN 

5.497. OF E 
MULT. BY 

CATHODE & GRID N2I 
GRID N9I & DYNODE 1421 
DYNODE N21 (DTI) 2.01'2} 

ETC. THRU OTio&DY I 

1 
1 

1 

DYII & DY12 

DY12& DY13 
DY13 & DY14 

DTI,* & ANODE 

.25 
1.5 
1.75 

2 

GRID —N22 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
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6810-A 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

HIGH-OUTPUT-PULSE SERVICE 

I Ill I I IIII I I II II II I I 

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

 GRID- N2 2 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
 LIGHT  SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED -.-
 ATA  COLOR TEMPERATURE OF 2870 . K. 
 TUBE  TEMPERATURE= 25. C .---

DASHED PORTION INDICATES INSTABILITY. 

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

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

- 

- 
_ 

= 
=---.-• - 
- 
- 
____ 
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- 
- 

=. 

---

BETWEEN  2.75% OF E 
MULTIPLIED BY 

CATHODE & GRID N2I 
GRID N2I P. DYNODE N21 (DV') 
DY1 8. DY2 
DY2 & DY3 
DY3 B. DY4 
DY4 P. DY5 
DY5 P. DY6 
DY6 & DY7 
DY7 & DY8 
DY8 8. DY9 
DY9 8. DY 10 

DYI0 & DT II 
DV' i & DY12 
0'412 & DY13 
DY13 6 DTI4 
DY1.1 & ANODE 
ANODE & CATHODE 

2.4 
3.0 
3.8 
4.8 
6 
4.8 
36.4 

.2 

.5 

.9 

GRID-N2 2 VOLTS ADJUSTED TO GIVE MAXIMUM GAIN. 
 LIGHT  SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED -.-
 ATA  COLOR TEMPERATURE OF 2870 . K. 
 TUBE  TEMPERATURE= 25. C .---

DASHED PORTION INDICATES INSTABILITY. 
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SENSITIVITY—AMPERES/LUMEN (COLOR TEMP 2870° K) 
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6903 

MULTIPLIER PHOTOTUBE 
10- STAGE, HEAD-ON TVbE WITH 

I-5/8" SEMITRANSPARENT CATHODE AND 5-13 RESPON3E 

DATA 

General: 

Spectral Response   S-13 
Wavelength 07 Maximum Response  4400 t 500 ingstroms 
Cathode, Sem transparent: 

Shape   Circular 
Window: 

Area  2.0 
Minimum diameter  1-5/8 
Index of refraction at 2000 angst-oms   1.51 

Direct Interelectrode Capacitances ; Approx.): 
Anode to dynode No.10   4.4 
Anode to all other electrodes   7 µµt 

Maximum Overall Length  6-9/16' 
Seated Lengtn   5-5/E" -± 3/16" 
Maximum Diameter  2-5/16" 
Mounting Position   Any 
Weight ( Aoprox  )  7 oz 
Bulb  T-16 

Faceplate   
Maximum thickness 

Base  Medium-Shell Diheptal 14-Pin ( JETEC NN.B14-38) 
Non-hygroscopic 
  14AA Basing Designation for BOTTOM VIDA 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pi.. 3,- Dymode No.3 
Pin 4- Dymode No.4 
Pin 5- Dynode No.5 
Pin 6- 0y-bode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dy ,ode No.9 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLi VOLTAGE ( CC or Peak Ail  1250 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANCDE ( DC or Peak AC)   250 max. volts 

DYNODE-Nc.1 SUPPLY VOLTAGE 
iDC or Peak AC)   300 rae. volts 

FOCUSING-ELECTRODE VOLTAGE 
(DC or Peak AC)   300 nax. volts 

AVERAGE ANODE CURRENT. 0  75 flax, ma 
AMBIENT TEMPERATURE   75 max. °C 

6 Averaged over any interval of 30 seconds narimter  

DiRECTION OF LIGHT: Pin 
.NTO ENO OF BULB 

sq. in. 
in. 

Fused Silica 
0  150" 

Pin 10 - Dyno..ie No.10 
Pin 11 - Anode 
Pin 12 Internal 

Connect i cr.-
Do Not Use 

Pin 13- Focusing 
Electrode 

14 - Cathode 

TUBE DIVISION TENIA:IVE DATA 1 

"pip (011,011Af.ON pf f.•11 .SON NIEW 



6903 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Onder conditions with supply voltage ( E) across voltage 

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

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

between dynode No. l0 and anode 

With E = woo volts (except os noted) and 
Focusing Electrode' connected to Dynode No.1 at socket 

Nin. Median Max. 

Sensitivity: 
Radiant, at 
4400 angstroms 19000 mamp/mwatt 

Cathode radiant, at 
4400 angstroms 0.047 mamp/mwatt 

Uminous:à 
At 0 cps   8 24 240 amp/lumen 
With dynode No.10 

as output elec-
trode"  14 amp/lumen 

Cathode luminous: 
With tungsten 

light source*. 40 60 mamp/lumen 
With blue light 

source** . . . . 0.04 - mamp 
Cur-ent Amplification. - 400000 
Equivalent Anode-Dark-
CLr-ent Input". . . lx 10-9 3x 10-9 lumen 

Equivalent Noise Input: 
Luminous*. 1 . . . . - 6.7x 10-12 lumen 
UltravioletT . . . . - 1.6x 10-14 watt 

Dark Current to Any 
Electrode Except 
Anode ( At 25°C). . . - - 0.75 µamp 

With E = 750 volts ( excePt as noted) and 

Focusing Electrode connected to Dynode No.1 at socket 

Non. Median Max. 

Sensitivity: 
Radiant, at 

4400 angstroms . . 1650 mamo/µwatt 
Cathode radiant, at 

4400 angstroms . . 0.047 mamp/mwatt 
Luminous:4 

At 0 cps   2.1 amp/lumen 
With dynode No.10 

as output elec-
trode* .  1 amp/lumen 

For conditions where the light soure is a tungsten- filament lamp oper-
ate,: at a color temperature of 2870"8. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

• See next page. 

10-56 TENTATIVE DATA .1 
TUBE DIVISION 
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6903 

MULTIPLIER PHOTOTUBE 

Cathode luminous: 

With tungsten 

light source*. . 

With blue light 

source., . . . . 

purrent Amplification. 

Nin. Median Max. 

40 60 

0.04 

- 35000 

- pamprumen 

marIP 

In general, the focusing electrode is connected to dynode No.1 et the 
socket and operated at the same fixed potential as dynode No.1. However, 
in applications critical as to magnitude, uniformity, or speed cf the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer between cathode ara d;node No.1 in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No.1 potential. 

An output current of opposite polarity to that obtained at the anode 
mar be provided by using dynode No.10 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.1C circuit 
and the anode serves only as collector. 

A For conditions the same as shown under l) except that the value of 
light flux is0.01 lumen and 150 volts are ap,lied between ca'hoce and 
all other electrodes connected together as alode. 

• Under the following Conditions: Light inc-den' on the cathode . s trans-
mitted throu9h a blue filter ( Corning, Glass Code No.5113 po isled to 
1/2 stock thickness ?, from atungsten - filanent lamp operated a: a color 
temperature of 2870A. The value of light flux on the filter ih 0.01 
lumen. The load resistor has a value o 0.01 megonm, and 150 volts 
are applied between cathode and all other Rlectrodes connected to-
gether as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870"6 LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870"K SOURCE AFTER PASSING THRUGH INDICATED DOE FILTER 
at front of tris section. 

# Measured at a tube temperature of 25°C and with the supply vo'tale ( E) 
adjusted to give a luminous sensitivily af 20 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback nay be 
reduced by the use of a refrigerant. 

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

• Unper the following conditions: Supply outage ( E) is 1000 ,olts, 
25"C tube temperature, ac -amplifier bandwidth of 1 cycle per second, 
tungsten light source of 2870"K interructed at a low audio frequency 
to produce incident radiation pulses alternelin9 between zero and the 
value stated. The on' period of the pul .e is equal to ' he ' off' 
period. Tne output current is measured thrc..gh a filter which passes 

„. only the fundamental frequency of the pulses. 

Determined under the same concilions as shown under (*) except 
that use . s nade of monochromatic source naving radial rol. of 2537 
angstroms. 

OPERATING CONSIDERATIONS 

The operatIng stability of the 6903 is dependent on 

the magnitude of the anode current and its duration. 

When the 6903 is operated at high values of anode current, 

a drop in sensitivity ( sometimes called fatigue) may be 

expected. The extent of the drop below the tabulated 

sensitivity values dependsonthe severity of the operating 

conditions. After a period of idInne,s, the 6903 usually 

recovers a substantial percentage of such loss in sensi— 

tivity. 

10-55 TENTATNE DATA 2 
TIME DIVISION 
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MULTIPLIER PHOTOTUBE 

The use of an average anode current well below the maximum 

rated value of 0.75 milli ampere i s recommended when sta-

b 1 I ity of operatior i s important. When maximum Stabil ity 

is requi red, the anode current should not exceed IDO 

microamperes. 

Electrostattc and/or maenetsc shzeldIng of the 6903 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I3 Response 

is shown at the front of this Section 

MEDIUM-SHELL 
DIHEPTAL 

14 - PIN BASE 
JETEC NtB14-35 

MAX. 

PHOTOCATHODE 
et % --1; 1_________-- DIAMETER 

I /5 'MIN. MIN. 
..--------  

(SEE NOTE) 

TIO 
BULB 

92CS-9038 

4_ OF BULB WI LL NOT DEVIATE MORE THAN 30 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN MINIMUM DI AMETER, DEVIATION FROM FLAT-

NESS WILL NOT EXCEED 0.C10" FROM PEAK TO VALLEY. 

10- 6 TENTATIVE DATA 2 
TUBE DIVISION 
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ANODE-DARK-CURRENT CHARACTERISTIC 
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CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF 
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6953 

Gas Phototube 
SIDE-ON TYPE HAVING UNOBSTRUCTED 
PHOTOCATHODE AREA AND S- I RESPONSE 

DATA 

General: 

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

Shape Semicylindrical 
Min:mum unobstructed projected length'   23/32" 
Min:mum urobstructed projected width°  

Direct Interelectrode Capacitance ( App-ox 
Maximum Overall Length   
Maximum Seated Length  
Seated Length to Center of Cathode   
Maximum Diameter   
Operating Pcsition 
Weight ( Approx.) 
Bulb   
Socket   
Base   

9/16" 
3 pef 

3-1/16" 
2-1/2" 

1-5/8" ± 3/32" 
1-9/32" 

  Any 
0.9 oz 

19 
Cinch No.8JMI-1, or equ:valent.. 

Intermediate-Shell Octal 5-Pin Arrargerent 1, 
(JEDEC No.85-10) 

Basing Designation for BOTTOM VIEW   3J 

DIRECTION OF RADIATION 

Pin 1- No Connection 
Pin 2- No Connection 

Pin 4- Anode 
Pin 6- No Connection 
Pin 8- Photocatnode 

Maximum Ratings, Absolute-Maximum Values: 

Rating i Rating 
ANODE-SUPPLv VOLTAGE 

(DC or Peak AC)  70 max. 90 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITY' . . . .   60 max. 30 max. mafsq. in. 
AVERAGE CATHODE CURRENTb .   6 max. 3 max. 
AMBIENT TEMPERATURE  100 max. 100 max. 

Characteristics: 

With an anode-supply voltage of go 
volts unless otherwise specified 

Min. Median Max. 
Sensitivity: 

Radiant, at 8000 
angstroms  0.019 - amp/watt 

e Indicates a change. 

«I» 

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

DATA I 

3-61 



_ 6953 

Min. Median Max. 
Luminous:c 

At 0 cps  140 200 330 165 ma/lumen At 5000 cps   -  Ill, Ma/lumen 
At 10000 cps  150 - ma/lumen 

Gas Amplification Factord _ 10 
Anode Dark Current at 25° 0.1 ma 

Minimum Circuit Values: 
With an anode-supply 
voltage of 70 or less 90 volts e 

DC Load Resistance: 
For dc currents above 

3 ma o  1 min. megohm 
For dc currents below 
3 ma  0 min. - megohms 

For dc currents above 

For dc currents below 
2 ma  2.5 min. megohms 

ID 
2 ma  1 min. megohm 

à On plane perpendicular to indicateo direction of incident radiation. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source. Is a tungsten- filament lamp 
operated at a color temperature of 2870. N. 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 sinusoldally 
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. A, 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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MAX. 
DIA. 

„ - —/32 MIN 

19 BULB 

INTERMEDIATE— 
SHELL OCTAL 
5—PIN BASE, 
ARRANGEMENT I, 
JEDEC NeE15 — 10 

rmei 

9 . .,  32 
DIA. 

UNOBSTRUCTED 
/PHOTOCATHODE 

AREA 

2 1/2  

MAX. 

L_ 

311; 
MAX. 

--PHOTOCATHODE 

92C5-9198R1 

RADIO CORPORATION or AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERIST CS 
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PHOTOCONDUCTIVE CELL 

4> 

CADMIUM— SULFIDE, HEAD—ON TYPE 

DATA 

General: 

Spectral Resporse  S-15 
Wavelength of Maximum Response  5800 ± 500 angstroms 
Sensitive Surface, Including Metallic Strips: 
Shape   Rectangular 
Length ( Minimum) 0  650" 
Width (Minimum) 0  540" 
Area (Minimum) 0  35 sq. in. 

Maximum Overall Length  2-7/32" 
Maximum Seated Length   1-11/16" 
Seated Length to Plane of Sensitive Surface . 1" ± 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight ( Approx  )  0  9 oz 
Bulb 19 
Base. . , . . Intermediate—Shell Octal 5—Pin (JETEC No.85-10) 

Basing Designation for BOTTOM VIEW  8HV 

Pin 1 — Nc Cornec— 
tion 

Pin 2— No Connec— 
tion 

DIRECTION Of LIGHT: 
INTO END or BuLa 

Maximum Ratings, Absolute Values: 

POLARIZING VOLTAGE  
POWER DISSIPATION: 
Sensitive surface fully 

illuminatec   
Sensitive surface partially 

illuminated   
PHOTOCURREKT  
AMBIENT—TEMPERATURE RANGE   

Characteristics: 

Under conditions with polartztng voltage of 50 volts 

and at ambient temperature of 25 0 C 

Ntn. Median Max. 

Sensitivity: 
' Radiantà, at 

5800 angstroms  — 
Luminous", at 0 cps . . — 
Illuminationà, at 0 cps 2000 

Photocurrentà   — 
Rise  

Pin 4 — Term -nal 
Pin 6— No Connec— 

tion 
Pin 8— Terminal 

250 max. volts 

0.5 max. watt 

1.4 max. watts/sq. in. 
50 max. ma 

—75 to +60 oc 

dc 

300 pa/pw 
0.85 — amp/lumen 
4000 8000 pa/ft—c 

20 Ma 

See Curves 

Decay  See Curves 

For conditions where the incident power is 6.65 microwatts  

See next page. 

8-57 TENTATA/E DATA 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 
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PHOTOCONDUCTIVE CELL 

• Fo , conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 29700 K. A light flux of about 2.5 
millilumens is used. 

è Fo- conditions the same as shown under (e) except that an incident 
illumination of 1.0 foot-candle is used. 

• measured approximately 10 seconds after removal of incident illumination 
of 1.0 foot-candle. 

DEFINITIONS 

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

OPERATING CONSIDERATIONS 

The polarising voltage for the 6957 may be applied without 

regard to polarity. 

Exposure of the 6957 to radiation so intense as to cause 

excessive heating of the cell may permanently damage it. 

The angle of view of the 6957 may be narrowed by the use 

ofahood of the desired length placed around the bulb end 

of the cell. 

In some applications where the light source Is several feet 

from the cell, a simple lens arrangement in which a suit-

able lens at the light source is used to collimate the 

light beam and another lens is used in front of the cell to 
converge the beam onto the sensitive area, will serve to 

utilize the available amount of light most effectively. 

For agIven 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 decrease depends upon several factors including the 

angle of Incidence of the illumination, the amount of il-

lumination, 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 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 
RATII0 CORPORATION OF AATERICA, HARRISON, NEW JERSEY 
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PHOTOCONDUCTIVE CELL 

PLANE THROUGH MINOR AXIS ( CC') DF SENSITIVE SURFACE AND 

CELL AXIS MAY VARY FROM PLANE T-IROUGH THE CELL AXIS AND 

PINS 4 AND 8 BY ANGULAR TOLERANCE ( MEASURED ABOUT THE CELL 

AXIS) OF ± 100 . 

8-57 ELECTRON TUBE DIVISION 
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TYPICAL RISE CHARACTERISTICS 
111F 1 1 1 111111 

CURVES ARE INDEPENDENT 
OF POLARIZING VOLTAGE. 
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TYPICAL DECAY CHARACTERISTICS 

mil I I Milli 

CURVES ARE INDEPENDENT OF 
POLARIZING VOLTAGE. 

AMBIENT TEMPERATURE = 25. C 
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TYPICAL CHARACTERISTICS 
ILIIIII 11 
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7029 
MULTIPLIER PHOTOTUBE 

10—STAGE, DORMER—WINDOW TYPE WITH SEMITRANS— 

PARENT CATHODE ON REFLECTIVE SUBSTRATE AND S— 17 RESPONSE 

DATA 

General: 

Spectral Response  S-17 
Wavelength of Maximum Response   4900 ± 500 argstroms 
Cathode, Semitransparent on Reflective Substrate: 

Shape  Rectangular on concave spherical surface 
Minumum projected length on plane 

of window  0.65 in. 
Minimum projected width on plane 

of window  0.5 in. 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.10  4 fflf 
Anode to all other electrodes  7 

Maximum Overall Length 3  75" 
Maximum Seated Length 3  25" 
Length from Base Seat to CenterofWindow Area. 2.69" ± 0.19" 
Diameter 1  50" ± 0.06" 
Operating Position   Any 
Weight (Approx.) ............ . . . . . . .   3 oz 
Bulb   T12 with Special End Contour 
Socket   [by No.9058, or equivalent 
Base   Ultrashort Small—Shell Duodecal 12—Pin 

(JETEC No.8/2-186), Non—hygroscopic 
Basing Designation for BOTTOM VIEW   12AH 

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 

DIRECTION OF LIGHT . Pi n 12— Cathode 
INTO DORMER WINDOW 

Maximum Ratings, Absolute Values: 

For altstudes ut, to 6o,000 feet 

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

AND ANODE ( DC or Peak AC)  250 max. volts 
DYMODE—No.1 SUPPLY VOLTAGE 

(DC or Peak AC)  300 max. volts 
AVERAGE ANODE CURRENT,'   20 max. pa 
AMBIENT—TEMPERATURE RANGE  —50 to +75 °C 

e : See next p4ge. 

4-58 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

RA010 CORPORANON OF AMERICA. HARRISON. NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under cond:ttons wtth suPply voltage (E) across voltage 
divIder provIdIng 1/11 of E Per stage 

With E = 1000 volts (except as noted) 

Mtn. Medlan Max. 

Sensitivity: 
Radiant, at 4900 angstroms  27200 Patilw 
Cathode radiant, at 4900 

angstroms   - 0.085 Pz/Pw 
Luilinousé   10 40 300 amp/lumen 
Cathode luminous: 

With tungsten light 
source*   100 125 - ma/lumen 

With blue light source.,   0.006 Pz 
Current Amplification . . .   - 5200- 00 
Equivalent Anode-Dark - 
Current Input"   - 4x 10-10 lumen 

Equivalent Noise Input* . .   - 1.1)(10-11 lumen 

? Averaged over any interval of BO seconds maximum. 

• For conditions where the light source is atungsten-filament lamp oper-
ated at a color temperature of 2870. K. A light input of 1 microlumen 
is used. The load resistor has a value of 0.01 megohm. 

L For conditions the same as shown under (di) except that the value of 
light flux is 0.001 lumen and 100 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 Glass Code No.511, 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 
0.001 lumen. The load resistor has a value of 0.01 megohm, and 100 
volts are applied between cathode and all other electrodes connected 
together as anode. 

é For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870. K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870 0 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this Section. 

Measured at a tube temperature of 280 C and with the supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
cu- rent caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

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

à under the following conditions: Supply voltage ( E) is 1000 volts, 250 C 
tate temperature, ac-amplifier bandwidth of i cycle per second, tungsten 
light source at color temperature of 28700 K interrupted at & 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. 

SPECIAL PERFORMANCE DATA 

4-Hour Stability Life Performance: 
This test is performed on each 7029. Before this test i 

made, the tube is kept in total darkness for 24 hours. 

Under conditions with supply volts E = 1000, tube tem-

perature of 25 ° C, and light flux adjusted to give an 

4-58 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 
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7029 

MULTIPLIER PHOTOTUBE 

e 
9 

anode cJr-ent = 10 microamperes within 1 minute after turn-

ing on light source, the tube is operated for 4 hours. At 

the end of this period the anode current will not increase 

by more than I microampere nor decrease by more than 1.5 

microamperes. 

OPERATING CONSIDERATIONS 

The oPeratong stability of the 7329 is dependent on the 
magnitude cf the anode current and its duration. When the 

7029 is operated at high values of anode current, a drop in 

sensitivity ( sometimes called fatigue) may be expected. The 

extent of the drop below the tabulated sensitivity values de-

pends on the severity of the operating conditions. After a 

period of idleness, the 7029 usually recovers a substantial 
percentage of such loss in sensitivity. 

The use ofan average anode curren well below the maximum 

rated value of 20 microamperes is recommended when stability 

of operation is important. When greater stability is required, 

the anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 7029 may be 

necessary. 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 sh eld is connected through 

a high impedance in the order of 10 megohms to the potential. 

If the shield is not so connected, extreme care should be 

observed on providing adequate safeguards to prevent personnel 

from coming in contact with the high potential of the shield. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

oh Phototube having S- 17 Response 

is shown at the front of this Section 

4-58 TENTATIVE DATA 2 
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MULTIPLIER PHOTOTUBE 

1.50" ±.06" 
`«"-- DIA. 

MIN. r-
.50' MIN.-4, - 1 Mtn in 

2.69" 
4.19" 

DIRECTION 
OF 

LIGHT 

PROJECTED 
PHOTO-
CATHODE 
AREA DORMER 

WINDOW 
(NOTE 2) 

3.25" 
MAX. 

3.75" 
MAX. 

PHOTOCATHODE 

PHOTOCATHODE 

TI2 BULB 
WITH SPECIAL 
END CONTOUR 

ULTRASHORT SMALL-SHELL 
DUODECAL 12- PIN BASE 

JETEC N2 812-186 
(NOTE 0 92CS-9475 

NOTE I: It, OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 

OF BOTTOM OF THE BASE. 

NOTE 2: DORMER WINDOW IS ON OPPOSITE SIDE OF TUBE FROM 

BASE KEY. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA HARRISON, NEW JERSEY 
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TYPICAL 
ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VAREO BY ADJUSTING THE 

SUPPLY VOLTAGE (ES) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/11 OF E PER STAGE. 

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

DASHED PORT ON INDICATES INSTABILITY. 
TUBE TEMPERATURE = 25° C 

i 

I 

NNNN'%'''''.s......"4"''•••-- 

: 

i 

......./edel 

46e 2 4681 2 468 2 468 2 468 
001 0.1 10 00 1000 

LUMINOUS SENSITIVITY — AMPERES/LUMEN 

92CS- 9478 

EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

mitiiiIIII1111111mmiiimil 11111 111111111 
MAGNETIC FIELD IS PARALLEL TO DYNODE- CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT TO 

RIGHT WITH BASE DOWN AND WINDOW TOWARD OBSERVER. 
VOLTS/STAGE = 91  

cc 
CC 

o 

LI 
o 
O 

75 

50 

> 
25 

cc 
(.1 
-10 -5 0 5 

MAGNETIC FIELD INTENSITY— GAUSSES 

ELECTRON TUBE DIVISION 
RADIO CORPORAHON OF AMERICA. HARRISON, NEW JERSEY 
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7037 

IMAGE ORTHICON 
For stmultim. ,u, cplqu pickup 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 ± 10% . . .ac or dc volts 
Current ...   0.6   amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes   12 µµf 

Photocathode, Semitransparent: 
Resporie  See accompanying Spectral— 

Sensitivity Characterssttes curve 
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 adjusteJ 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 tmich 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  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20' ± 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil   . 1/2" 
Operating Position See Operating Oo.sIderattons 
Weicht ( Approx  ) ' lb 6 oz 
End Base. . . . Small-Shell Diheptal 14-Pin (JETEC No.1314-45) 

BOTTOM VIEW,' 

Pin 1- Heater 
Pin 2- Grid No.4 
Pin 3-Grid No.3 
Pin 4 - Inte-nal Connec-

tion—Do Not Use 
Pin 5- Dynode No.2 
Pin 6- Dynode No.4 
Pin 7- Anode 
Pin 8- Dynode No.5 

a see basing diagram on next page. 

4-58 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

Fin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Fin 11- Internal Connec-

tion--Do Not Use 
Pin 12- Grid N0.1 
Pin 13- Cathode 
Pin 14- heater 

RADIO CORPORA-ION OF AMERICA, HAMISON. NEW FUSEE 
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IMAGE ORTHICON 

Shoulder Base   Keyed Jumbo Annular 7—Pin 
BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Pin 1— Grid No.6 

PH 2— Photocathode 

Pin 3 — Internal Connec— 
t i on—Do Not Use 

PH 4— Internal Connec— 
t ion—Do Not Use 

Pin 5— Grid No.5 

Pin 6 — Target 

Piro 7— Internal Connec— 
t i on—Do Not Use 

V 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute 

PHOTOCATHODE: 
Voltage   —550 max. volts 
Illumination  50 max. ft—c 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 

(larget section)   40 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 A 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 
ANODE—SUPPLY VOLTAGE 1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

*. See next page. 

4-58 TENTATIVE DATA 1 
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IMAGE ORTHICON 

Typical Operation and Characteristics Range Values: 

Photocathode Voltage ( Image Focus) . —400 to —540 volts 
Grid—No.6 Voltage ( Accelerator)--

Approx. 75% cf photocathode 
voltage  —300 to —405 volts 

Target—Cutcff Voltage°   —3 to +1 volts 
Grid—No.5 Voltage ( Decelerator). 0 to 125 volts 
Grid—No.4 Voltage ( Beam Focus) . 140 to 180 volts 
Grid—No.3 Voltageï   225 to 330 volts 
Grid—No.2 8 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 Votage  800 
Dynode—No.4 Vo'tage  1C00 volts 
Dynode—No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Anode Current ; DC)   30 pa 
Signal—Output Current ( Peak to peak)  3 to 24 pa 
Target—Temperature Range   40 to 45 oc 
Ratio of Peak— to—Peak Highlight 
Video—Signal Current to RMS 
Noise Current ( Approx  )   60 

Minimum Peak—to—Peak Blanking 
Voltage  5 volts 

Field Strength at Center of 
Focusing Coiià   75 gausses 

Field Strength of Alignment 
Coil ( Approx.)   0 to 3 gausses 

* Ratio of dynode voltages is shown under fypicai Operation. 

° Normal setting of target voltage is 52 v,,Its from target cutoff. The 
target-supply voltage should be adjustable from -S to 05 volts. 

* Adjust to give the most uniformly shaded picture near maximum signal. 

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

OPERATING CONSIDERATIONS 

The operating position of the 7037 should preferably be 

such that any loose particles ir time neck of the tube will 

rot fall down and strike or become lodged on the target. 

Therefore, it is recommended that the tube never be operated 

in a vertical position with the Diheptal-base end up nor in 

any other position where the ax s uf the tube w;th base up 

makes an angle of less than 200 with the vertical. 

When the equipment design or operating conditions are 

suchthatthe maximum temperature rating ormaximum temperature 

difference as given under Maxtmum Ratings will be exceeded, 

provision should be made to direct a blast of .: ooling air 

4-58 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 
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IMAGE ORTHICON 

from theDiheptal—base end of the tube along the entire length 

of the bulb surface, i.e., through the space between the 
bulb surface and the surrounding deflecting—coil assembly 

and its extension. Any attempt to effect cooling of the 

tube by circulating even a large amount of air around the 

focusing coil will do little good, but a small amount of air 

directly in contact with the bulb surface will effectively 

drop the bulb temperature. For this purpose, a small blower 

is satisfactory, but it should be run at low speed to prevent 

vibration of the 7037 and the associated amplifier equipment. 

Unless vibration is prevented, distortion of the picture 

may occur. 

Ordinarily, the temperature in a camera equipped with a 

blower will not exceed 45 ° C, except in very hot weather or 

unies the target heater is left on accidentally for a long 

period. 

lo keep the operating temperature of the large end of the 

tube from falling below 45° C, some form of controlled heating 

should beemployed. Ordinarily, adequate heat will be supplied 

by the focusing coil, deflecting coils, and associated amplifier 

tubes so that the temperature can be controlled by the amount 

of cooling air directed along the bulb surface. If, in special 

eases, a target heater is required, it should fit between the 

focusing coil and the bulb near the shoulder of the tube, and 

be non— Inductively wound. 

Resolutton in excess of 500 lines at the center of the 

picture can be produced by the 7037 when operated for color 

reproduction. 

To utilize the resolution capability of the 7037 in the 

horizontal direction with the standard scanning rate of 525 

lines, it is necessary to use a video amplifier having a 

bandwidth of at least 6 megacycles. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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IMAGE ORTHICON 

2.56" 

L.425" 
4.025" 

_ .040" 
4.002' DIA, 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.2d 

±.25" 

2.00"± .06" 

SMALL-SHELL 
DINEPTAL 

14- PIN BASE 
JETEC Ne 
814-45 

2.500" 

38.5°410 

ENLARGED BOTTOM VIEW  

„d. 
.093 4.003 

DIA. 

DETAIL or BOTTOM VIEW  
DF JUMBO ANNULAR BASE  

CROSS- HATCHED 

/
1.315"P•MIN • AREA IS FLAT  

1.185"R.MAx. 

---12 1,125°43' 

SEE NOTE I .5'MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENCS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.06C" 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" t 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" t 0.00 I". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45 0 TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51 026 , t 5, ONCIRCLE DIAME-
TER OF 2.500" ± 0.001". 

b. SEVEN STOPSHAVING hEIGHT OF 
0.187" t 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

C. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM2.812" DIAME-
TER AND HAVING HEIGHT OF 
0.'26" t 0.001". 

NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" t 0.001". 

920m- 8293R3 

4-58 ELECTRON TUBE DIVISION 
RADIO CO”ORATION OR AMERiCA, HARRISON. NEW JERSEY 

CE-8293R3 



.065 

7037 

SPECTRAL— SENSITIVITY CHARACTERISTICS 
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LIGHT—TRANSFER CHARACTERISTICS 
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7038 
VIDICON 

600- LINE RESOLUTION 

For film and live pickup 
with color or black-and-white 73, cameras 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% ac or cc volts 
Current  0.6 

Direct Interelectrode Capacitance:é 
Target to all 
other electrodes 

Spectral Response  See Curves 
Photoconductive Layer: 
Maximum useft.1 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 or the face-

plate. The straight sides are parallel to the plane 
passing through the tube axis and short index pin. The 

masking is for orientation only and does not define the 

proper scanned area of the photoconductive layer. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 6  25" ± 0.25" 
Greatest Diameter 1  125" t 0.010" 
Weight ( Approx.)   2 oz 
Operating Posilion . Approx. horizontal, or faceplate up 
Bulb   TE 
Base Connector   Cinch No.54418088, 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, 

DIRECTION OF L IGHT: Grid No.3  
INTO FACE END OF TUBE 

SHORT 
PIN 

amp 

46 pe,f 

Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Index Pin - 

Same as 
Pin 3 

Maximum Ratings, Absolute Values: 

For scanned area of 1/2" x 3/8" 
GRID-No.3 6 GR'D-No.4 VOLTAGE 
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value  

4. 
. See next page. 

7-58 

350 max. 
350 max. 

125 max. 
0 max. 

volts 
volts 

volts 
volts 

ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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VIDICON 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

DARK CURRENT   0.25 max. µa 
PEAK TARGET CURRENT  0.55 max. µa 
FACEPLATE: 

ll'umination   1000 max. ft-c 
Temperature  60 max. °C 

Typical Operation: 

For scanned area of 1/2" ts 3/8" and 
faceplate temperature of 30° to 35° C 

Grid-No.4 ( Decelerator) 8, Grid-No.3 
(Beam-Focus Electrode') Voltage. . 250° to300 volts 

Grid-No.2 ( Accelerator) Voltage. . . 300 volts 
Grid-No.1 Voltage for picture 
cutoff °  -45 to-100 volts 

Average "Gamma" of Transfer Charac-
teristic for signal-output current 
between 0.02 µa and 0.2 µa . . . . 0.65 

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

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

Field Strength at Center of Focusing 
Coil ( Approx.)   40 gausses 

Fielo Strength of Adjustable 
Alignment Coil °  0 to 4 gausses 

Maxsmum-Sensotsysty OPeratson for Love-Scene Plckup 

Faceplate Illumination ( Highlight) . 2 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.2 µa 
in any tube"  110 volts 

Target Voltaget  60 to 100 volts 
Dark Currents  0.2 µa 
Target Current ( Highlight)"  0.4 to 0.5 ma 
Signal-Output Current: 0 

Peak   0.2 to 0.3 ma 
Average  0.08 to0.1 Pe 

Average-Sensstsysty Operatton for Love-Scene PockuP 

Faceplate Illumination ( Highlight) . 15 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.02 µa 
in any tube"  60 volts 

Target Voltaget  30 to 50 volts 
Dark Current   0.02 ma 
Target Current ( Highlight)"  0.3 to 0.4 µa 

4.».0,,,,o.••••.t,•,•,°: gee next page.  
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VIDICON 

Signal-Output Current: 4 
Peak  0.3 to0.4 ma 
Average   0.1 to0.2 pa 

Minimum-Lae Operation for Film Pickup 

Faceplate Illumination ( Highlight). 100 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.004 pa 
in any tube':   30 volts 

Target Voltage 15 to 25 volts 
Dark Current. . . , .   0.004 Pa 
Target Current ( Highlight)e . . .   0.3 to0.4 Fe 
Signal-Output Current:# 

Peak  0.3 to0.4 Pa 
Average   0.1 to0.2 Pa 

• • 

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 o, the output 
impedance is in the order of 100 megohms. 

Beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gausses. 

Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid No.4 and 
grid No.3 should be operated above 250 velts. 

With no blanking voltage on grid No.l. 

Measured with high-gain, low- noise, cuscode-inout-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 -atio is taken as the ratioof highlight video- signal current 
to res noise current, multiplied by o 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. 

The target voltage for each 7038 must be adjusted to that value which 
gives the desired operating dark current. 

Indicated range for each type of service serves only tu 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. 

video amplifiers must be designed properly to handle target currents 
of this megnitude to avoid amplifier overload or picture distortion. 

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

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

7038 

VIDICON 
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TYPICAL LIGHT—TRANSFER CHARACTERISTICS 

oots. 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCT VE LAYER= I/2" x 3/; 

FACEPLATE TEMPERATURE=30. C APPROX.  
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TYPICAL PERSISTENCE CHARACTERISTIC 
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SCANNED AREA OF PHOTOCONDUCTIVE L AYER= I/2" x 3/8"   
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TYPICAL PERSISTENCE CHARACTERISTICS 

f -FT I ill PI   
: INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES 0.3 ISCANNED AREA OF PHOTOCONDUCTIVE LAYER=I/2"x 3/8" 
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SPECTRAL— SENSITIVITY CHARACTERISTICS 

Z.= 

1411:1=ftlitlitaltelle_W=14:11:1*J. .IJ  
CURVE A: FOR EQUAL VALUES OF SIGNAL— 

OUTPUT CURRENT AT ALL WAVELENGTHS 

SIGNAL— OUTPUT MICROAMPERES FROM 

SCANNED AREA OF !/2 "x 3/8"- 0.02 

DARK CURRENT (MICROAMPERES). 0.02 

B: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE. 

CURVE 

CURVE 

4 

C: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870 e K. 
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DARK-CURRENT RANGE 

  SCANNED AREA OF PHOTOCONDUCTIVE L AYER = 1/2" x 3/8" 
FAFPL AT E TEMPER ATURE = 30. G APPROX, 
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TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870° K INCANDESCENT. 
HIGHLIGHT SIGNAL- OUTPUT MICRO-
AMPERES = 0.3 

SCANNED AREA OF pHOTOCONDUCTIVE 
LAYER = I/2"x 3/8' 

FACEPLATE TEMPERATURE = 30° C APPROX. 
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VACUUM PHOTOTUBE 
NCR—DIRECTIONAL TYPE WITP S-4 RESPONSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Max mum Response   4000 ± 500 angstroms 
Cathode: 
Shape  Cylindrical 
Minimum length   0/16" 
Minimum diameter   9/16" 

Direct Interelect-ode Capacitance (Aro«  )   6 µea 
Maximum Overall Length   3-5/16" 
Maximum Seated Length  2-3/4" 

1-7/8" ± 3/32" Seated Length to Center of Cathode 
NlaximJm Diameter   
Dperating Position 
Weight ( Approx.)   
Bulb 
Pase . . . . Intermediate-Shell Octal 5-Pin 

Basing Designation for BOTTOM VIEW 

Pin 1-No Connec-
tion 

Pin 2- No Connec-
tion 

1-9/32" 
  Any 
. 1.4 oz 

  19 
(JETEC No.B5-10) 

 8JD 

DIRECTION OF LICYM 
ANY THAT IS PERPENDICULAR 
TO AXIS OF PHOTOCATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTA 250 max. GE ( DCorPeak AC). volts 
AVERAGE CATHODE-CURRENT DENSITY. . . 25 max. pa/. in. 
AVERAGE CATHODE CURRENT.   5 max. P2 
AMBIENT TEIPERATURE  75 max. oc 

Cllisracteristics: 

With an anode- supply voltage of 250 4' volts 
unless otherwise sPecified 

Min. Median Nam. 

Pin 4- Anode 
Pin 6- No Connec-

tion 
Pin 8- Cathode 

Sensitivity: 
Radiant, at 4000 

angstroms  - C.045 
Luminous: 1i 

At 250 volts   20 45 
At 90 volls   41 

Luminous-Sensitivity 
Uniformity"  

Ratio of Luminous 
Sersitivity at 250 Volts 

' to Luminous Sensitivity 
at 90 Volts  

Anode Dark Current at 25°C 

See next page. 

maima 

65 kerlumer 
- µaflumer 

1.55 

1.25 
0.0125 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 
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VACUUM PHOTOTUBE 

e Averaged over any interval of 30 seconds maximum. 

Oteration of the 7043 below 50 volts is not recommended. 

* For conditionswhere the light source isatungsten-filamentlampoperated 
at acolor temperature of 2870° K. A1-megohm load resistor and a light 

. input of 0.1 lumen are used. 

Ratio of highest sensitivity tolowest sensitivity when tube is rotated 
atout its axis through 360°, with incident light perpendicular to axis 
o photocathode, and with light spot 1/2 Inch in diameter. 

OPERATING CONSIDERATIONS 

Erposure to : ntense ; 11nm:flat:on. such as direct sunlight, 

may decrease the sensitivity of the 7043 even though no 

voltage is applied to the tube. Themagnitude and duration 

of the decrease depend on the length of the exposure. 

Shteldtng of the 7043 and its leads to the amplifier is 

recommended when amplifier gain is high or when the photo-

tube load resistance is high. Whenever frequency response 

is important in a phototube circuit, the leads from the 

phototube to the amplifier should be made short so as to 

minimize capacitance shunting of the phototube load. Since 
a phototube is a high- resistance device, it is important 

that insulation of associated circuit parts and wiring 

be adequate. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube havingS-4Response 

is shownatthe frontofthis Section 

8-57 TENTATIVE DATA ELECTRON TUBE DIVISION 
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AVERAGE ANODE CHARACTERISTICS 

:LIGHT SOURCE IS A TUNGSTEN— FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870 0 FS. 
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MULTIPLIER PHOTOTUBE 
I4-STAGE, HEAD-ON, FLAT-FACEPLAT£ TYPE WITH 4-7/16" 

CURVED, SEMI1RANSPARENT CATHODEANDEXTENDED S-I RESPONSE 

VERY- SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Response Extended S-11 (See Curve) "'Wavelength of Maximum Response  4200 t 500 angstroms 
Faceplate, with flat 

external surface  Ultra%,iolet-Transmitting Glass 
Cathode, Semi'ransparent: 

Shape  Curved Circular 
Window: 

Area   15.5 sq. in. 
41, Minimum d.ameter   4-7/16 in. 

Index of refraction   1.468 
Direct Intereiect-ode Capacitances 

(Approx.): 
Anode to dynode No.14  2.4 i4gf 
Anode to al' otner electrodes  5 /.404f 
Dynode No.14 to all other electrodes 7 gut' 

Maximum Overall Length   11-1/8" 
Seated Length 
Envelope   ' See Ihmensional Oulltne 
Cathode Terminal   Metal Flange 
Operating Post ion   Any 
Weignt ( Approx.)   1 lb 14 oz 
Socket   Alden Part No.435SBA, or eqiuivalent 
Base Small-Button Thirtyfivar 21-Pin (JETEC No. E21-40) 

Basing Designation for BOTTOM VIEW   21A 

• 

• 

e 

Pin 1- Grid No.1 
Pin 2- Dynode No.1 
Pin 3- Dynode No.3 
Pin 4 - Dyncde No.5 
Pin 5- Dynode No.7 
Pin 6- Dynode No.9 
Pin 7- Dynode lo.11 
Pin 8 - Dynode No.13 
Pin 9 - Grid No.3 ( Ac-

ce'erating 
Electrode) 

Pin 10- No Connec-
ti)n 

Pin 11- Anode 
Pin 12- Dynode No.14 
Pin 13- Dynode No.12 
Pin 14 -Dynode No.10 
Pin 15- Dynode No.8 
Pin 16- Dynode No.6 
Pin 17 -Dynode No.4 
Pin 18- Dynode No.2 
Pin 19 -No Connec-

tion 

SKR METAL 
INDEX FLANGE 
PM 

DRECTION or LIGHT: 
INTO END BULB 

9-3/4° ± 1/4" 

Pin 20- Grid Na.2 
Pin 21- No Connec-

tion 
Metal Flange-

Cathode 

8-57 
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MULTIPLIER PH OTOTUBE 

4aximum Ratings, Absolute Values: 

)C ANODE-SUPPLY VOLTAGE 3400 max. volts 
X SUPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE  400 max. volts 

X SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
400 max. volts 

DC SUPPLY VOLTAGE BETWEEN GRID No.3 
AND DYNODE No.13   500 max. volts 

DC GRID-No.2 SUPPLY VOLTAGE  1500 max. volts 
DC SUPPLY VOLTAGE BETWEEN GRID-No.2 
AND ANODE  2300 max. volts 

DC GRID-No.1 SUPPLY VOLTAGE  1200 max. volts 
DC SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND GRID No  2   400 max. volts 

AVERAGE ANODE CURRENT*   2 max. ma 
AMBIENT-TEMPERATURE RANGE  -125 to +75 oc 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage 1E1 across a voltage 

divider providing electrode voltages shown in Table 1 

With E = 2800 volts (except as noted), and with grid-
No.3, grid-No./, anddynode-No.2 voltages adjusted 

to give maximum gain 
Min. Median Max. 

DYNODES 

Sensitivity: 
Radiant, at 4200 

angstroms   0.140 amp/yew 
Cathode radiant, at 

4200 angstroms. . 0.046 pa/uw 
Luminous:* 

At 0 cps  40 180 1500 amo/lumen 
With dynode No.14 
as output 
electrodet. . .   108 amp/lumen 

Cathode luminous: 
With tungsten light 

source A   40 60 pa/lumen 
With blue light 

source.. 4 . . . . 4 - Pa 
Current Amplification . - 3 x 106 
Equivalent Anode-Dark-

Current Inputaz . . . 2 x 10-9, 1.2 x 10-11 lumen 
26 x 10-59 156 x 10-5 * watt 

Equivalent Noise Input*. _ 1 x 10-11 - 1 umer 
13 x 10-7* - watt 

See next page. 
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MULTIPLIER PHOTOTUBE 

Min. Median Max. 

Greatest Transit-Time 
Spread: 
Within a circle 
centered on tube 
face and having a 
diameter of--
3 inches  - 0.5 - milliµsec 
4 inches  - 4 - milli/1sec 

With E = 3.00 volts (excePt as noted), and with grid-
No.3, gri.d-No.s, anddynode-No.1 voltages adjusted 

togivemaximum gain 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4200 
angstroms   - 0.91 amp/mer 

Cathode radiant, at 
4200 angstroms. . . - 0.046 

Luminous:* 
At 0 cps  - 1200 - aniOlumen 
With dynodeNo.14 as 

output electrodet. - 800 - anp/lumen 
Cathode luminous: 
With tungsten light 

source•   40 60 - Ida/lumen 
With blue light 

source"41 . . . . 4 - - µa 
Current Amplification . - 20 x 106 

e Averaged over any interval of 30 seconds maximum. 

Under the fallowing conditions: The light source isa tungsten—filament 
lamp operated at a color temperature of 2870 0 K. A light input of 
0.1 microlumen is used. The load resiitor 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.14 as the output electrode. With 
this arrangemerit„ the load is connected in the dynode—No.14 circuit 
and the anode ,erves only as collector. This type of operation is 
suitable only for small output signals or for applications where 
linearity is not required. 

L Underthe following conditions: The light source isa tungsten—filament 
lamp operated at a color temperature of Z870° K. The va'ue of light 
flux is 0.141 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. 

an Under the following conditions: Light incident on the cathode is 
transmitted througha blue filter (Corning, Glass Code No.5113 polished 
to 1/2 stock thickness) trom 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 connected 
together as anode. 

4 For spectral characteristic of this source, see sheet SPECTRAL CHAR— 
ACTERISTIC OF 2870 0 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front o, this section. 

See next page. 
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MULTIPLIER PHOTOTUBE 

, Measured at a tube temperature of 25 0 C and with the supply voltage 
(EY adjusted to give a luminous sensitivity of 500 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant. 

e For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2000 volts is recommended. 

à measured at 4200 angstroms. 

* under the following conditions. Supply voltage ( E) is 2800 volts, 
25e C tube temperature, tungsten light source of 28700 4 interrupted 
at ilow audio frequency to produce incident radiationpulses alternating 
between zero and the value stated. The . on period of the pulse is 
equal to the off. period. The output current is measured through a 
filter which passes only the fundamental frequency of the pulses. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
3.8% of Supply 
Voltage ( E) 

Multiplied By 

Cathode and Grid No.! 
Cathode and Grid No.2 
Grid No.2 and Dynode No.1 
Grid No.2 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 

2 approx.* 
11.5 

1 approx.* 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

26.5 

' Adjusted to give maximum gain. 

OPERATING CONSIDERATIONS 

Connection to the metal flange is made by a spring-finger 

ring bearing against the edge of the flange. 

The operating stability of the 7046 is dependent on the 

magnitude of the anode current and Its duration. When 

the 7046 is operated at high average values of anode cur-
rent, a drop In sensitivity ( sometimes called fatigue) 

may be expected. The extent of the drop below the tabu-

lated sensitivity values depends on the severity of the 
operating conditions. After a period of idleness, the 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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MULTIPLIER PH OTOTUBE 

7046 usually reco,,ers a s„,bstat,tiè1 percentage of such 

loss in sensitivity. 

The use of ar average anode current well below the maxi— 

mum— rated value of 2 milliamperes is recommended when 

stability of operation is important. When maximum sta— 

bility is required, the anode current should not exceed 

100 microamperes. 

With certain orientations of the 7046, it wil 1 be ob— 

served that the earth's magnetic field is sufficient to 

cause a noticeable decrease in the response of tie tube. 

To prevent such decrease in response of the tube, magnetic 

snielding must be provided. A suitable shield may be 

obtained from James Millen Mfg. Co., Malden, Mass, by 

ordering Part No.80805P. In general, it is recommended 

that the shield be connected to catnode potential. 

8-57 ELECTRON TUBE DIVI9ON TENTATIVE DATA 3 
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7046 

FACE-
PLATE --

(SEE NOTE) 

PHOTO-
CATHODE " 

PHOTO-
CATHODE 
METAL-
FLANGE 
TERMINAL 

4 

3" ± 

51/4" MAX. 

4'p' MIN. DIA. 

----- -------

SMALL-BUTTON 
THIRTYFIVAR 
21 PIN BASE 

JETEC N2 E2I- 40 

23/4 " 

rel 

II 
MAX. 

INC 
92CM-9346 

4_ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 

THE BASE, 

MOTE: WITHIN 4-7/16" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.015" FROM 

PEAK TO VALLEY. 

8-57 ELECTRON TUBE DIVISION 
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AVERAGE ANODE CHARACTERISTICS 

1  • t• • .• 
CATHODE-TO- GRID- N22 VOLTS=I215 
GRID -N2 2-TO-DYNODE-N22 (DY2) VOLTS = 212 

DY1-TO-DY2 
DY2,-TO-0Y3 

ETC. THRU 
DY13-TO-DY14 

GRID-N2I VOLTAGE, GRID- N23 VOLTAGE, AND DV' 
VOLTAGE ADJUSTED FOR MAXIMUM ANODE 
CURRENT. 

• LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 
287e K. 

VOLTS .106 

It 

o 

ANODE MILLIAMPERES 

ELECTRON TUBE DIVISION 92CM-9377 
RADIO CORPORATION OF AMERICA, NARRISON, NEW JERSEY 
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TYPICAL ANODE- DARK-CURRENT CHARACTERISTIC 

Hill I I I 11111I j 1011111 I I ' wig j, 

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

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

 DY2  & DY3 
DY3 & DY4 
DV.; & DY5 
DY5 & DY6 
DY6 & DY7 
DY7 & DYE% 
DY8 & DY9 
DYg & On° 
DY10 & DYII 
DYii & DY12 
DY12. & DY13 
DY13 & 0'04 
DY14 & ANODE 

  ANODE &  CATHODE 

 w ADJLSTED 
  L GHT 
 OPERATED  

TUBE 

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

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

— 
— 

-..:.--T-_--- 
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=-..-. _—___ 

— 
— 
— 

_ 
— 

_—  
_ 

— 

.._.L.-.  
= 
— 
_ 
— 

BETWEEN 
3.8 .7. OF E 

MULTIPLIED BY 

CATHODE & GRID N2 I 
CATHODE & GRID N22 
GRID N22 & DYNODE N2 I (DY1) 
GRID N22 & DY2 

 DY2  & DY3 
DY3 & DY4 
DV.; & DY5 
DY5 & DY6 
DY6 & DY7 
DY7 & DYE% 
DY8 & DY9 
DYg & On° 
DY10 & DYII 
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7046 

EQUIVALENT-NOISE-INPUT CHARACTERISTIC 

CATHODE - TO- GRID 
GRID- N2 2- TO- 

Dvi-TO-DY2 

DY2-TO-DY3 

ETC. TN RU 
0114 -T0-ANODE 

GRID-Nei vOLTAGE,GRID-N93 
DV' VOLTAGE 
ANODE CURRENT. 

BANDW1DTH(CPS) 

LIGHT SOURCE: 
RUPTED AT 90 
ALTERNATING 
VALUE SHOWN 
TEMPERATyRWON" 
EQUAL TO 'OFF" 
CURRENT. RMS 

- NR2 
DYNODE 

VOLTS=I06 

ADJUSTED 

= I 

TUNGSTEN 
CPS 

BETWEEN 
FOR 

PER 
NOI 

VOLT:S=1215 
- N22 (DY2) VOLTS.212 

VOLTAGE, AND 
FOR MAXIMUM 

AT 2870' K INTER-
TO PRODUCE PULSES 

ZERO AND FLUX 
ANY GIVEN TUBE 
PERIOD OF PULSE 
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7102 

MULTIPLIER PHOTOTUBE 
10—STAGE, HEAD—ON, FLAT—FACEPLATE TYPE WITH 

I.24"—DIAMETER FLAT, SEMITRANSPARENT CATHODE AND S— I RESPONSE 
CAPABLE OF VERY SHORT TIME—RESOLUTION 

DATA 

General: 

Spectral Respome 
Wavelength of Maximum Response   
Cathode, Semitransparent: 

Shape  
Window: 

S-1 
8000 t 1000 angstroms 

Flat Circular 

Area   1.2 sq. in. 
Minimum dianeter 1  2A in. 
Index of reeraction 1  51 

Direct IntereleLtrode Capacitances ( Approx.): 
Anode to dynode No.10   
Anode to all other electrodes  7 mgf 

Maximum Overall Length 4  57" 
Seated Length 3  88" t 0.19" 

1  56" Maximum Diamete-
Operating Posit -on   
Weight ( Approx.'   
Bulb   
Socket   
Base   

Basing Designation for BOTTOM 

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 

4 141.f 

Any 
2 oz 
112 

Eby No.9058, or equivalent 
Duodecal 12-Pin (JETEC Nu.812-43), 

Non-hygroscopic 
  124E VIEW 

Pin 7- Dynode No.10 

Pin 8 - Dynoce No.8 

Pin 9- Dynode No.6 

Pin 10- Dynode No.4 

Pin 11- Dynode No.2 

Pin 12- Cathode 
DIRECTION OF INCIDENT RADIATION: 

INTO END OF EIV-B 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) . . . 1500 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No.1C AND 

ANODE ( DC or Peak AC)  250 max. volts 
SUPPLY VOLTAGE BETWEEN CATHODE AND 

DYNODE No.1 ( DC or Peak AC)  400 max. volts 
AVERAGE ANODE CURRENT.   10 max. µa 
AMBIENT TEMPERATURE  75 max. °C 

e : See next page. 
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7102 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with suPply voltage ( E) across volt-
age divider Providing, // 6 of E between cathode and dy-
node No. t; 1/12 of E for each succeeding dynode stage; 

and 2/22 of E between dynode No.10 and anode 

With E = 1250 volts ( except as noted) 

Nin. Median Max. 

Sensitivity: 
Radiant, at 

8000 angstroms . . 400 ma/mw 
Cathode radiant, at 

8000 angstroms . . 0.0027 ma/mw 
Luminous:é 

At 0 CPS   1 4.5 30 amp/lumen 
WithdynodeNo.10 

as output 
electrode* . . . 2.7 amp/lumen 

Cathode luminous: 
With tungsten 

light source'. . 10 30 pa/lumen 
With infrared 

source*, . . . . 0.012 0.036 Ma 
Current Amplification. 150000 
Equivalent Anode-

3 x10-7 5 x10-6 lumen Dark-Current Input  
Equ:valent Noise 3.3 x 10-9t 5.5 x 10-8t watt 

1.5 x 10-1 9 7.5 x 10-1 ° lumen Input'   
1.7 x10-12 T 8.4 x10- 12 t watt 

With E = 1500 volts (except as noted) 

Min. Median 

Sensitivity: 
Radiant, at 
8000 angstroms 1250 /2a/k4v 

Cathode radiant, at 
8000 angstroms 0.0027 ma/gm 

Luminous:é 
At 0 CPS   14 amp/lumen 
With dynode No.10 

as output elec-
trode*   8.4 amp/lumen 

Cathode Luminous: 
With tungsten 

light source'. 10 30 pa/lumen 
With infrared 

source.# . . . . 0.012 0.036 ma 
Current Amplification. 465000 

. Averaged over any interval of 30 seconds maximum. 

See next page. 
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7102 

MULTIPLIER PH OT OTUBE 

c' 

$ For conditions where the light source is a tungsten-filamew. lamp oper-
ated at acalor temperature of 2870° K. A light input of 10 microlumens 
is used. The load resistance has a value of 0.01 megohm. 

• An output xurrent of opposite polarity to that obtained it the anode 
may De provided by using dynode No.10 as the output elecurode. With 
this arrangement, the load is connected in the dynode-No.1r circuit 
and the anode serves only as collector. 

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

e UnCer the following conditions: 2870 c K tungsten light source: 
light flux of 0.01 lumen incident on Corein9 NO.2540 Infrared Filter 
(Melt 1619. 2.61 mm thick. or equivalent); Irradiated area of photo-
cathode is L.24 inch in diameter. 

$ For spectral characteristic of this sourte, see sheet SPECTRAL CHAR-
ACTERISTIC DF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870 0 K SOURCE AFTER PASSING THROUGH INDICATED INFKARED FILTER 
at front of this section. 

* Measured at a tube temperature of 25 ° C and with the sooply voltage 
(E) adjusted to give a luminous sensitivity of A ampere', per lumen. 
Dark current caused by thermionic emission and ion feeCback may be 
reduced by the use of a refrigerant. 

* under the following conditions: Supply voltage ( E) 1250 volts, 25° C 
tube temperature, ac-amplifier bandwidthof 1 cycle per second, tungsten 
light sour,eat color temperature of 2870 0 K interrupted at a low audio 
frequency to produce incident radiation pulses alternating between 
zero and the value stated. The ' on' period of the pulse is equal to 
the ' off . period. The output current is measured throtgh a filter 
which passes only the fundamental frequency of the pulses. 

Measured at 8000 angstroms. 

OPERATING CONSIDERATIONS 

The 7102 is capable of very short time- resolution. For an 

input pulse having a duration of I mill microsecond or less, the 

time spread of the pulse at the anode is about 5 mil limicro-

seconds measured at 50 per cent of the maximum pu se height. 

This time spread correspondsto an electron transit-time spread 

of about 4 millimicroseconds. The transit-time spread can be 
reduced to about 2 mill microseconds by irradiating oily a small 

central area of the photocathode. 

When stabilsty of operation Is :mportant, the use of an 

average anDde current wel 1 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 decrease in tube lile. 

A smal 1 temporary loss of infrared sensitivity may be 

observed after long periods of operation. The sensitivity 

recovers during idle periods but only very slowly at tempera-
'Lees below 25 0 C. 

Electrostatic and/or magnetic shletaing of the 7102 may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

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

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7102 

MULTIPLIER PHOTOTUBE 

-4- 1.5e MA 
DIA. 

PHOTOCATHODE 
DIAMETER   
1.240 « MIN. 

3.813" 
2019' 

4.57" 
MAX. 

-FACEPLATE 
(SEE NOTE) 

112 BULB 

SMALL - SHELL 
DUODECAL 
12- PIN BASE 

JETEC NR BI2 - 43 

92CS-7770R4 

NOTE: WITHIN 1.24" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

ct. OF BULB WI LL NOT DEVIATE MORE THAN 20 IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM 

OF THE BASE. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, MARMON, NEW JERSEY 

CE-7770R4 



S3I 
7102 

AVERAGE ANODE CHARACTERISTICS 

. 1,! Lii 
DYNODE - N2 - TO- CATHODE VOLT5 = 208 
EACH - SUCCEEDING- DYNODE - STAGE VOLTS . 104 
LIGHT SOURCE IS A TUNGSTEN-F.LAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
CF 2870' 

N 

o 

cs1 

44; 

o 

o 
o 

ANODE MICROAMPERES 

ELECTRON TUBE DIVISION 

o o o o  
0 

RADIO COMO.TION Of 1.1•11•150, NEW 1[1150 

92CM-9460R1 
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c• 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 0F E BETWEEN CATHODE AND DYNODE 
N21; 142 OF E FOR EACH SUCCEEDING STAGE; AND 1/i2 
OF E BETWEEN DYNODE N210 AND ANODE. 

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

TUBE TEMPERATURE = 25 C 
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EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 
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y 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 

-2 -1 0 1 2 
MAGNET C FIELD INTENSIITY - GAUSSES 
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7102 

EQUIVALENT- NOISE-INPUT CHARACTERISTICS 

DY NODE- N2I - TO- CATHODE VOLTS = 208 
EACH-SUCCEEDING- DYNODE-STAGE VOLTS = I(4 
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7117 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH s-4 RESPONSE 

For dc automobile-headliéht-control service 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode: 

Minimum projected length* 
Minimum projected width* 

Direct Interelectrode Capacitances: 
Anode to dynode No.9   4.2 if 
Anode to all other electrodes  5.5 if 

Maximum Overall Length 3  12" 
Maximum Seated Length 2  69" 
Length from Base Seat to Center 

of Useful Cathode Area 1  55" ± 0 09" 
Maximum Diameter 1  31" 
Operating Position  Any 
Weight ( Approx.)   1.6 oz 
Bulb   T9 
Base . . . Small-Shell Neosubmagnal 11-Pin (JETEC Nc.B11-104), 

Non-hygroscopic 
Basing Designation for BOTTOM VIEW   11K 

Pin 1- Dynode No.1 

Pin 2- Dynode No.2 

Fin 3-Dynode No.3 
Pin 4 - Dynode No.4 

Pin 5 - Dynode No.5 

Pin 6- Dynode No.6 DIRECTION Or LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( 0C) 

S-4 

093" 
0  31" 

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 
SjPPLY VOL-AGE BETWEEN DYNODE 
AND ANODE ( DC)   250 max. volts 

AVERAGE ANODE 2URRENT°   0.1 max. ma 
AMBIENT TEMPERATURE  75 mas. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage 1E/ across t woltage 

divider providing I/10 of Ebetwe.,1 cathode and dynDde No.1; 

1/10 of E for each succeeding cl,..node stage; and I/10 of E 

between dynode No.9 and anode 

With E = 1J00 volts dc 

Sensitivity: 
Radiant, at 4000 angstroms . 

.,0 : See next page. 
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7117 

MULTIPLIER PHOTOTUBE 

Min. Median Max. 

Luninous:• 
At 0 cps  35 - amp/lumen 

At 100 Mc   33 - amp/lumen 

Elec:rode Dark Current 

at 25° C: 
Anode   0.1 µa 

Any other electrode 

except anode  - 0.75 Ma 

With E = adjustable dc voltage 

Min. Median Max. 

Anode-to-CathodeVoltage(DC) 4 630 900 1100 volts 

• On plane perpendicular to the indicated direction of incident light. 

o Averaged over any interval of 30 seconds maximum. 

• For conditions where the light source is a tungsten-filament lamp 
operated at a color temperature of 2870 11; a light input of 10 micro-
lumens is used; and the load resistor has a value of 0.01 megohm. 

4 For conditions where the light flux from a tungsten- filament lamp 
operated at a color temperature of 2830° 11 is transmitted through a 
filter ( Corning 110.3482) onto the photocathode. The value of light 
flux incident on the filter is 1,0 microlumens and the load resistor is 
0.01 megohm. Supply voltage ( E1 is adjusted to give an anode current 
of 50 microamperes. 

OPERATING CONSIDERATIONS 

The operating stability of the 7117 is dependent on the 

magnitude of the anode current and its duration. When the 

7117 Is operated at high values of anode current, a drop in 

sensitivity ( sometimes called fatigue/ may be expected. The 

extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After 

a period of idleness, the 7117 usually recovers a substantial 

percentage of such loss in sensitivity. 

The use of an average anode current well below the maximum-

rated value of 0.1 milliampere is recommended when stability 

of operation Is Important. When maximum stability is required, 

the anode current should not exceed 10 microamperes. 

A recommended design of voltage-divider network for use 
with the 7117 to provide stable operation and long tube life 

is shown in the accompanying circuit. This design provides 

linear operation within the range normally required for head-

light control. At higher light levels, the network design 

limits the tube output to a safe value. The indicated design 

values provide headlight-control operation for an anode current 

in the range between 5 and 10 microamperes. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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7117 

MULTIPLIER PHOTOTUBE 

DIMENSIONAL OUTLINE 
and 

AVERAGE-ANODE-CHARACTERISTICS and 
VARIATION- IN-SENSITIVITY-OF-PHOTOCATHODE 

curves shown under Type 6328 
also apply to the 7117 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 7117 IN HEADLIGHT-CONTROL SERVICE 

DC 
POWER 
SUPPLY 

-1000 V 92C S-9572 

10 ANODE 

TYPE 
7117 

RI 82 83 84 R5 

R6 87 88 89 RIO: I megohm, 1/2 watt 

RII: 2 megohms, 1/2 watt 

RI2: 5.1 megohms, 1/2 watt 

813 814 RI5 816 

RI7 818 819 R20: 8.2 megohms, 1/2 watt 

R21; 820,000 ohms, 1/2 watt 

Devices and arrangements shown or described herein may 
use pat,nts of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

7-58 TENTATIVE DATA 2 ELECTRON TUBE DPASION 
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7163 

Photoconductive Cell 

• 

• 

CADMIUM-SULFIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Response  S-15 
Wavelength of Maximum Response . . . . 5800 t 500 angstroms 
Sensitive Surface, Including Metallic Strips: 

Shape Rectangular 
Length (Minimum)   0.65 in. 
Width ( Minimum)  0.54 in. 
Area ( Minimum)   0.35 sq. in. 

Maximum Overall Length   0.9" 
Greatest Diameter 1  24" t 0.02" 
Seated Length 0  28" t 0.06" e Maximum Axial Distance from 

External Surface of Window to 
Sensitive Surface 0  15" 

Case  Metal 
Envelope Seals   Hermetic 
Operating Position  Any 
Weight ( Approx.)   0.4 oz 
Base   JEDEC No.E2-47 

DIRECTION OF LIGHT 
INTO FACE OF CELL 

g'q indicates that the erimary characte, is tic of the element within 
the envelote symbol is designed to vary und,- the influence of light. 

Maximum Ratings, Absolute-Maxsmum Values: 

VOLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  250 max. volts 

POWER DISSIPATION: 
Sensitive ...surface fully 

illuminated: 
Continuous service   0.3 max. watt 
Demand service°  0.5 max. watt 

Sensitive :surface partially 
illuminated: 
Continuous service 0  85 max. watt/sp. in. 
Demand service° 1  42 max. watt/sq. in. 

PHOTOCURRENT   50 max. ma 
AMBIENT-TEMPERATJRE RANGE  -75 to +60 °C 

.. Indicates a change. 

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

DATA I 
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7163 

Characteristics: 

Under conditions with ac voltage ( rms) of 50 volts, 60 
cPs between terminals and ambient temPerature of 21° C 

Mtn. Median Max. 

Sen.;itivity: 
Radiantb, at 5800 angstroms. 290 - amp/watt 
Luminouse, at 0 cps  - 0.82 - amp/lumen 
Illuminationd  e   1 2 3 ma/fc 

Decay Currentd ,f   - - 40 ma 
Pho'...ocurrent: 
Rise   See accompanying Curve 
Decay  See accompanying Curve 

a The demand rating may be utilized twice every 20 hours for a period of 
23 minutes each time provided the interval between demand periodsisnot 
less than u hours. 

• For conditions where the incident power is 6.9 µwatt. 

C Far conditions where light flux from a tungsten—fllament lamp operated 
a: 28700 K is transmitted through a filter ( Corning No.C.S. 1-62, Glass 
No. 5900 which has an effective transmission of luminous flux of 13.3 per 
cent) onto the sensitive surface. The value of illumination Incident 
on the sensitive surface is 7.5 footcandles measured before positioning 
tie filter between the lamp and the cell. Area of Illuminated sensitive 
surface is approx. 0.35 sq. In. 

d This characteristic is determined after the 7163 has been exposed to 500 
footcandle illumination ( white fluorescent light) for a period of 16 to 
24 hours. 

e For conditions where light flux from a tungsten— filament lamp operated 
at 28100 K is transmitted throughafilter ( Corni ng No. C. S. 1-62, Glass 
Na.5900 which has an effective transmission of luminous flux of 13.3 per 
cent) onto the sensitive surface. The value of illumination Incident on 
Ile sensitive surface is 7.5 footcandles measured before positioning the 
filter between the lamp and the cell. The sensitive surface of the cell 
is fully illuminated. 

measured 10 seconds after removal of incident— illumination level as es— 
tablished in ( e). 

OPERATING CONSIDERATIONS 

Electrical connection can be made to the base pins 6f the 

7163 by soldering directly to the pins. Soldering of con— 

nections to the pins may be made close to the pin seals provided 

care is taken to conduct excessive heat away from the pin seal. 

Otherwise, the heat of the soldering operation wi 11 crack the 

glass seals of the pins and damage the cel 1. Connection can 

also be made to the base pins by use of insulated clips. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I5 RESPONSE 

is shown at front of this section 

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



7163 

SENSITIVE 
SURFACE 

METAL CASE 
WITH   

GLASS WINDOW 

.035" MAX. 

4-1.24" 3.02" DIA. 

r.„1.100"±.010014. 

" . 132" 
'65  MAX. 

C' 

GL ASS 
WINDOW 

e 

.15" MAX. 2&5„ 

047"_t  .sr mAx. 

BASE 
JEDEC N.2 E2-47 

32C5- 9536R3 

PLANE THROUGH MINOR AXIS ( CC' I OF SENSITIVE SURFACE AND 

THE CELL AXIS MAY VARY FROM PLANE THROUGH CELL AXIS AND 

THE. TWO PINS BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE 

CELL AXIS) OF t 10°. 

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

IJATA 2 

5-62 



7163 

2-PIN BASE 

JEDEC No.E2-47 

r---- 1.26"MAX. METAL 

, WAFER 

.156. MAX. 

J72' 
MAX. DIA. 
SEE NOTE 

2 PINS 

.o4o" *.gg2: 
DIA. 4 

METAL 
RIM 

.754-A.015' 
1...,42T EGRESS 

— f t.06" 

.28.MIN. 1 

METAL 
WAFER 

/—INSULATING 
MATERIAL 

92C 5 —9537R I 

NOTE: FOR SOCKET DESIGN, PROVIDE CLEARANCE HOLE HAVING 
MINIMUM DIAMETER OF 0.188". 

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



7163 

AVERAGE CHARACTERISTICS 

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

AMBIENT TEMPERATURE.25. C 
SENSITIVE SURFACE OF CELL FULLY ILLUMINATED. 

AC (RMS) OPERATION 
— — DC OPERATION 
-- --- AC (RMS) OR DC OPERATION 
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( 0.3 WATT ) 

MAXIMUM POWER 
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RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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7163 

TYPICAL CHARACTERISTICS 

CURVES ARE INDEPENDENT 
OF VOLTAGE. 

CURVE ILLUMINATION— 
FOOTCANDL ES * 
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RADIO CORPORATION OF AMERICA 
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7163 

TYPICAL RISE CHARACTERISTICS 
CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25* C 

CURVE ILLUMINATION— FOOTCANDLES I 

A 

D 

10 

0.1 
0.01 

*COLOR TEMPERATURE 2B70* K 
5 SECOND STORAGE IN DARK PRIOR TO EXCITATION. 

 ---- 5- MINUTE STORAGE IN DARK PR OR TO EXCITATION. 
100  
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0.01 0.1 0 100 

TIME AFTER EXCITATION IS APPLIED— SECONDS 

92CS-9532 

TYPICAL DECAY CHARACTERISTICS 
-,----

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25* C 

CURVE ILLUMINATION— FOOTCANDLES* 

A 10 
1 B 

C 0.1 
D 0.01 

* COLOR TEMPERATURE 2870* K. 
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RESPONSE CHARACTERISTICS 
CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE .25* C 

1•1111111111 II 
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ILLUMINATION— FOOTCANDL ES 
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100 

* COLOR TEMPERATURE 287O* K 
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0.01 0 I 0 100 1000 
LIGHT PULSES PER SECOND-- *ON ' TIME EQUALS OFF" TIME 

92GS -9534 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7163 
PHOTOCONDUCTIVE CELL 

CADMIUM—SULFIDE, HEAD—ON TYPE 

S-15 

DATA 

General: 

Spectral Response 
WavelengthofWaximum Response  5800 ± 500 angstroms 
Sensitive ::iurface, Including Mét&lic Strips: 

Shape Rectangular 
Length ( Minimum)   0.65 in. 
Width ( Minimum)  0.54 in. 
Area (Minimum)   0.35 sq. in. 

Maximum Overall Length   0.9" 
Greatest Diameter 1  24" ± 0.02" 
Seated Length 0  28" ± 0.06" 
Maximum Axial Distance from 

External Surface of Window to 
Sensitive Surface 

Case   
Envelope Seals   
Operating Position  Any 
Weight ( Approx.)   0.4 oz 
Base   JETEC No.E2-47 

0  15" 
Metal 

Hermetic 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO FACE OF CELL 

X indicates that the prillue*y characte-istic of the element within the 
envelope symbol is designed to vary under the influence of light. 

Maximum Ratings, Absolute Values: 

VOLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  250 max. volts 

POWER DISSIPATION: 
Sensitive surface fully 

illuminated   0.3 max. watt 
Sensitive surface partially 

illuminated 0  85 max. watt/sq. in. 
PHOTOCURRENT   50 max. ma 
AMBIENT—TEMPERATURE RANGE  —75to+60 °C 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
.010 CORNDIMICEN Of .FRICE, EIANNSON. NEW lE EWE 
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7163 

PHOTOCONDUCTIVE CELL 

Characteristics: 

With ac voltage (ries) of 5o volts between 

terminals and amblent temperature of 25 0 C 

Min. Median Max. 

Sensitivity: 
Raciant*, at 5800 

angstroms  290 — ma/mw 
Luminous', at 0 cps  0.082 — amp/lumen 
Illumination, at 0 cps. . 1 2 3 ma/ft—c 
Photocurrent°  _ 40 ma 

Rise   See Curves 

Decay  See Curves 

# For conditions where the incident power is 6.9 microwatts. 

' For conditions where light flux from a tungsten- filament lamp operated 
at 2870 0 K is transmitted through a filter ( Corning No.5900 having an 
effective transmission of luminous flux of 12.5 per cent) onto the 
sensitive surface. The value of illumination incident on the sensitive 
surface is 8 foot-candles measured before positioning the filter 
between the lamp and the cell. 

e Measured approximately 10 seconds after removal of incident- illumination 
level as established by filter in (w). 

DEFINITIONS 

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

OPERATING CONSIDERATIONS 

Electrical connection can be made to the base pins of the 

7163by soldering directlyto the pins. Solderingof connections 

to the pins may be made close to the pin seals provided care 
is taken to conduct excessive heat away from the pin seal. 

Otherwise, the heat of the soldering operation will crack the 

glass seals of the pins and damage the cell. Connection can 

also be made to the base pins by use of insulated clips. 

The voltage between terminals of the 7163 may be applied 

without regard to polarity. 

Tne Incident illumination should cover an areaof at least 

0.1" in diameter. 

Exposure of the 7163 to radiation so intense as to cause 
excessive heating of the cell may permanently damage it. 

Toe angle of view of the 7163 may be narrowed by the use 
of a hood of the desired length placed in front of the cell. 

In some applications where the light source Is several 

feet ' rom the cell, a simple lens used to collimate the light 

beam will serve to utilize the available amount of light 

most effectively. 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA. HAOISON. NEW AM, 



7163 

PHOTOCONDUCTIVE CELL 

Fo r a gi ven i I I uni nat i on, the cutout current wi i I have its 

hl ghest val ue when the Incident ill urrinat ion is normal lang I 
of incidence is 90° ) to the face of the cel I. For smal le 

ang les of Inc idence, the output current decreases. The decrees 

depends upcn several factors including the angle of incidenc 

o' the I I I uminet ion, the amount of illumination, and the area 
o sensitive serface illuminated. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Photoconductive Cell having S- I5 Response 
is shown at the front of this Section 

TENTATIVE DATA 2 

RESPONSE CHARACTERISTICS 
CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25. C 

ILLUMINATION—FOOT-CANDLES' CURVE 
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*COLOR TEMPERATURE 2870 *K 
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RADIO CORPORATION 0E AMERICA. MARIDSON, NEW JERSEY 
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7163 

PHOTOCONDUCTIVE CELL 

PLANE THROUGH MINOR AXIS ( CC') OF SENSITIVE SURFACE AND 

THE CELL AXIS MAY VARY FROM PLANE THROUGH CELL AXIS AND 

THE TWO PINS BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE 

CELL AXIS/ OF ± 100 . 

7-58 CE-9536R1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PHOTOCONDUCTIVE CELL 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARR SON. NEW JERSEY 

CE-9537 



7163 

AVERAGE CHARACTERISTICS 
I 1 1 1 iTITT I I T I 11111 1 I I 

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

AMBIENT TEMPERATURE= 25* C 
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7163 

TYPICAL RISE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE . 
AMBIENT TEMPERATURE =25« C 

CURVE 

A 

D 

ILLUMINATION—FOOT-CANDLES« 

10 

0.1 
0.01 

COLOR TEMPERATURE 21370« K 
5 SECOND STORAGE IN DARK PRIOR TO EXCITATION 

 ---- 5- MINUTE STORAGE IN DARK PRIOR TO EXCITATION 
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0.01 0.1 0 100 

TIME AFTER EXCITATION IS APPLIED — SECONDS 

92C5- 9532 

TYPICAL DECAY CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE 
AMBIENT TEMPERATURE .25» C 

CURVE ILLUMINATION— FOOT-CANDLES* 

A 10 
B 1 
C 0.1 
D 0.01 

9 COLOR TEMPERATURE 2870« K 
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7163 

TYPICAL CHARACTERISTICS 

CURVES ARE INDEPENDENT 
OF VOLTAGE. 

CURVE ILLUMINATION-
FOOT - CANDLES-
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7200 
MULTIPLIER PHOTOTUBE 

9—STAGE TYPE HAVING S— I9 RESPONSE 

For detection and measurement of ultraviolet radiation 

DATA 

General: 

Spectral Responte  S-19 
Wavelength of Maximum Response   3300 ± 500 angstroms 
Cathode: 

Minimum projected length' 
Minimum projected width' 0  31" 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.9   4.4 mµf 
Anode to all other electrodes  6 mµf 

Maximum Overall Length 5  69" 
Maximum Seated Length 5  12" 
Length from Base Seat to Center of 

Useful Cathode Area 3 9t" ± 0.09" 
Maximum Diamete- 1  31" 
Weight ( ADprox.i  1.8 oz 
Operating Position  Any 
Bulb   
Socket 
Base 

094" 

Fused—Silica Section with Graded Seal 
 Amphenol Part Nc.78RS-111; or equivalent 
 Small—Shell Submagnal 11—Pin (JETEC No.811-88). 

Non—hygroscopic 
Basing Designation for BOTTOM VIEW  11K 

Pin 1— Dynode No.1 

Pin 2— Dynode No.2 

Pin 3—Dynode No.3 
Pin 4 —Dynode No.4 

Pin 5— Dynode No.5 

Pin 6— Dynode No.6 DIRECTION Of UGHT 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE 
(DC or Peak AC)  

SUPPLY VOLTAGE BETWEEN ANODE AND 
DYNODE No.9 ( 0C or Peak AC;  

AVERAGE ANODE CURRENT'   
AMBIENT—TEMPERATURE RANGE  

e ,.: See next pag, 

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 

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 mtx. volts 
0.5 mtx. ma 

—80 to F75 °C 

RA0,0 CORPORATION OF AMERICA. AARR,TON, NEW JERSEY 



7200 

MULTIPLIER PHOTOTUBE 

Characteristics: 

Under conditions with dc supply voltage 1E/ across a 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 

With E . loco volts dc ( except as noted) 

Win. Median Max. 

Sensitivity: 
Radiant, at 

3300 angstroms. . 65000 Ma/Mw 
Cathode radiant, at 

3300 angstroms. . 0.065 ma/mw 
Luminous:* 

At 0 cps. . . . 15 40 300 amp/lumen 
Cathode luminous. . 20 40 ma/lumen 

Current Amplification — 1000000 
Equivalent Anode—Dark— 

Current Inputw° . 2 x 10-1 ° 2 x 10-9 lumen 
Equivalent Noise 

Input: 
Luminous* --
At +25° C . . . — 7.5 x 10-13 lumen 
At —78° C . . . 4 x 10-14 lumen 

Ultraviolett 
At +25° C . . . — 6.6 x 10-16 watt 
At —78° C . . . — 4 x 10-17 watt 

e On plane perpendicular to the indicated direction of incident light. 

* Averaged over any interval of 30 seconds maximum. 

A For conditions where the light source is a tungsten— filament lamp 
operated at & color temperature of 28700 K. A light input of 10 micro— 
lumens is used. The load resistor has a value of 0.ot megohm. 

For conditions the same as shown under (1) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode. 

L Supply voltage ( E) adjusted to give a luminous sensitivity of 20 amperes 
per lumen. Dark current caused by thermionic emission and ion feed— 
bakk may be reduced by the use of a refrigerant. 

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

A Under the following conditions: Supply voltage ( E) is 1000 volts, 
external shield operated at —1000 volts with respect to anode, 25° C 
tube temperature, ac—amplifier bandwidthof 1 cycle per second, tungsten 
light source at color temperature of 2870° 8 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. 

t Determined under the sane conditions as shown under (a ) except that 
use is made of monochromatic source having radiation of 2537 angstroms. 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
10010 CORPORATION OF AMERICA, HARRISON. NEW TERSER. 



7200 

MULTIPLIER PEOTOTUBE 

OPERATING CONSIDERATIONS 

The use of an average anode current well below the maximum 

rated vaiJe of 0.5 milliampere 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 frontcfthis Section 

h-- .31" MIN. 

PHOTOCATHODE — 

t 
.94" MIN. 

25" MAX. 
DIA. 

SMALL- SHELL 
SUBMAGNAL 
l - PIN BASE 

JETEC Ni Bit- ea 

DIRECTION OF 
LIGHT 

1.3114AX. 
DIA. 

5.12* 
MAX. 

3.94 
t.09» 

Ni 

or 
5.69 
MAX. 

tî ef 

0 

0'. 0, — PHOTOCATHODE 
(SEE DETAeL A) 

92C3 - 9581 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RA010 CO”ORATION OF AWRICA, HARRISON, NSW JESSE! 



7200 
MULTIPLIER PHOTOTUBE 

DETAIL A 

DY9 

ANODE 

.270" 

SHIELD 

BULB 

DIRECTION OF 
LIGHT 

402" 

PHOTO-
CATHODE 

REGION OF 
BEST 

COLLECTION 

.I90"- .250" 

92C5-8674RI 

NOTE I: CENTER LINE OF BULB WI LL 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 GR ILL WILL 

NOT EXCEED 0° . 

7-58 ELECTRON TUBE DIVISION 
RADIO CONORATION OF NAERICA, HARRISON, NEW JERSEY 

CE-8674R1 
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7200 

CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE N21; I/10 OF E 

rOR EACH SUCCEEDING DYNODE STAGE AND / OF E 

BETWEEN DYNODE N2 9 AND ANODE 
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7200 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

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 = 25* c 
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7262-A 

Vidicon 

LOW-POWER ( 0.6-WATT) HEATER 600-TC-900-LINE RESOLUTION 

For Live-Scene Pickup with Compact, Transistorized 
TV Cameras in Industrial Closed-Circuit Systems. The 
7262-A is Unilaterally Interchangeable with Type 7262. 

DATA 

General: 

Heater, for Unipotent1a1 Cathode: 
Voltage ( AC or DC)   6.3 t 101 volts 
Current at 6.5 volts 0  095 amp 

Direct Interelectrode Capacitance:* 
Target to all other electrodes 4  6 µ0..f 

Spectral Respon,ie Se, Curve 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio)   0.62" 

Crientation 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 thy plane 

passing through the tube axis and short index pin. The 

masking is for orientation only ,nd does not define the 

proper scanned area of the photocanductive layer  

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  5.1?" t 0.06" 
Greatest Diameter   1.125' t 0.010" 
Operating Position  Any 
We:ght ( Approx  )  2 oz 
Bulb T8 
Socket Cinch No.54418088, or equivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-111 

Basing Designation for BOTTOM VIEW  8HM 

Pin 1- Heater 
Pin 2 - Grid No.1 
Pin 3- Internal Con-

nection--
Do Not Use 

Pin 4 - Same as Pin 3 
Pin 5- Grid No.2 
Pin 6- Grid No.4, 

SHORT 
PIN 

Grid N°. 3 .?:=1,ZertIc 

Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Index Pin-

tarte as 
Pin 3 

Maximum Ratings, Absolute-Maximum Vatues: 
For scanned area of 1,2" x 318" 

e GRID-No.3 A GF1D-1o.4 VOLTAGE ...... • • 750 max. volts 
GRID-No.2 VOLTAGE   750 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GRID-No.1 VOLTAGE: 
Negative-bias value   300 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode • 125 max. volts 
Heater Positive with respect to cathode . 10 max. volts 

TARGET VOLTAGE  100 max. volts 
DARK CURRENT 0  25 max. pa 
PEAK TARGET CURRENT 0  55 max. ma 
FACEPLATE: 

Illumination  1000 max. fc 
Temperature   71 max. °C 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature ofge to35 ° C 

Grid-No.4 ( Decelerator) 8 
Grid-No.3 ( Beam-Focus- 

250# to 300 Electrode') Voltage   volts 
Grid-No.2 ( Accelerator) Voltage . 300 volts 
Grid-No.1 Voltage for picturecutoff.. : -45 to -100 volts 
Average "Gamma" of Transfer 
Characteristic for signal-
outnut current between 0.02 
and 0.2 ma  0.57 

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

Lag:. 
Typical   20 
Maximum   25 

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

Field Strength at Center of 
Focusing Coil ( Approx.)   40 gausses 

Field Strength of Adjustable 
Alignment Coil.   0 to 4 gausses 

Maximum- sensitivity operation 0.1 footcandle on faceplate 

Faceplate Illumination 
(High)ight) ,   0.1 fc 

Target Voltage.'"   35 to 70 volts 
Dark Current *   0.2 ma 
Signal-Output Current:* 

Typical   0.14 ma 

Intermediate- sensitivity operation 5 footcandle on faiePlate 

Faceplate Illumination 
(Highlight) „   0.5 fc 

Target Voltage"   30 to 60 volts 
Dark Current *   0.1 ga 
Signal-Output Current:" 

Typical   0.27 uva fil 

RADIO CORPORATION OF AMERICA 
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Average- sensitivity operation -- o footcandle on faeeplate 

Faceplate Illumination 
(Highlight)   1 fc 

Target Voltare'#   20 to 40 volts 
Dark Current   0.02 g.ga 
Signal-Output Current:. 

Typical   0.2 
Minimum   0.15 pu▪ a 

* This capacitance, which effectively is the output impedance of the 
7262-4, is increased when the tube is mounted in the deflecting—yoke 
and focusing—coil assembly. The resistive component of the output 
impedance . s in the order of 100 megotms. 

O• q dgi:m:IZ=enea2ig e:MPUliérroloToly At handle target currents 

* Beam focus is obtained by combined effect of grid—No.3 vzltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gausses. 

• Definition, focus uniformity, and picture quality decrease with decreas-
ing grid—No.4 and grid—No.3 voltage. In general, grid bai, and grid 

• No.3 should be operated above 250 volts. 

* With no blanking voltage on grid Not. 

4 Measured with a peak signal—output current of 0.35 microampere using 
a high—gain, low—noise, cascode—input—type amplifier hay ng bandwidth 
of 5 Mc. Because the noise in such a system is predomIrately of the 
high—frecikency type, the visual equivalent signal—to—noise ratio is 
taken as the ratio of the highlight vider—signal current to ras noise 
current, multiplied by a facto , of 3. 

▪ Defined a. the per cent of initial value of signal —outpkt current 
1/20 second after illumination is remnved. Values snowm are for 
initial signal—output current of 0.2 microampere and a daik current 
of 0.02 microampere. 

4 The alignment coil should be located on tne 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. 

• Indicated range for each type of service serves only to illustrate the 
operating target—voltage range normally encountered. 

The target voltage for each 7262—A must be adjusted to that value 
which given the desired operating dark current. 

The defle,ting 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 uroduces a 
black— level error in direct pOrportion to the change in scanning velocity. 

▪ Defined at the component of : he highlight target current after the 
dark—current component has been subtracted. 

RADIO CORPORATION OF AMERICA 
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t 
1.125- .625._ 
5.010 5.062 

—.050" 

5. 2» 
±.06" 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

FACEPLATE 

METAL 
TARGET FLANGE 

+.030" 
20 —.035" 

SMALL—BUTTON 
DITETRAR 
8—PIN BASE 

JEDEC 612E8— II 

92C5— 9765RI 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE !7AYEe. 
SCANNED AREA OF PHOTOCONDUCTIVE L AYER= 1/2  x 3/8 
FACEPLATE TEMPERATURE = 30* C APPROX. 
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TYPICAL SPECTRAL-SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF SIGNAL—OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL — OUTPUT MICRO.WPERES FROM 
SCANNED AREA OF 1/2 x 3/8" = 0.02 

DARK CURRENT (M1CROAMPERES)=0.02 
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DARK-CURRENT RANGE 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=I/2'x 3/8" 
FACEPLATE TEMPERATURE z 30* C APPROX 
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ILLUMINATION:2870*-K INCANDESCENT. 
HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES = 0.2 „ „ 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2 x3/8 
FACEPLATE TEMPERATURE.30» C APPROX. 
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Vidicon 

• 

• 

• 

• 

• 

LOW-POWER ( 0.6-WATT) HEATER 600-TO-D00-LINE RESOLUTION 

For Use Under Severe Shock and Vibration, High 
Humidity, andat Altitudesuptc500,000 Feet in Small, 
Compact, Transistorized TV Cameras. The 7263-A 
is Unilaterally Interchangeable with Type 7263. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at 6.3 volts  0.095 amp 

Direct Interelectrode Capacitance:à 
Target to all other electrodes. . . 4.6 mµf 

Spectral Response   See Curve 
Pnotoconductive Layer: 
Maximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio)   0.62" 

Orientation of quality rectangle-- Proper orientetion is 

obtained when the horizontal scan is essentially parallel to 

the plane passing through the tube axis and short index pin. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Lergth  5.12" t 0.06" 
Greatest Diameter   1.125" t 0.010" 
Weight ( Approx  )  2 oz 
Operating Position  Any 
Bulb T8 
Socket  Cinch No.544180884 , 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- Internal 

Connection--
Do Not Use 

Pin 4-Same as Pin 3 
Pin 5-Grid No.2 
Pin 6-G- id No.4, 

Grid No.3 DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Pin 7- Cathode 
Pin 8- Heater 

Flange- Target 
Short Index Pin - 

Same as 
Pir 3 

Maximum Ratings, Absolute-Maxtmum Values: 

For altitudes uP to 5o,000 feet 
and scanned area of 1/2" Jr 3/8" 

GRID-No.3 & GRID-No.4 VOLTAGE   750 max. volts 
GRID-No.2 VOLTAGE   750 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value   300 may. volts 
Positive-bias value   0 max, volts 

ee RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

TARGE- VOLTAGE  100 max. volts 
DARK CURRENT  0.25 max. µa 
PEAK TARGET CURRENT*  0.55 max. µa 
FACEPLATE: 

Illumination  1000 max. fc 
Temperature   71 max. °C 

Typical Operation: 

For scanned area of 2/2" x 3/8" and 
faceplate temperature 0130° to 35° C 

Grid-No.4 (Decelerator) & 
Grid-No.3 ( Beam-Focus-
Electrode.) Voltage   2504 to 300 volts 

Grid-No.2 ( Accelerator) Voltage 300 volts 

1111 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 0.2 µa  0.57 

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

Lag: 4 
Typical   25 % 
Maximum   20 % 

Minimum Peak-to-Peak Blanking 
Voltage: 
Wher applied to grid No.1   75 volts 
Wher applied to cathode   20 volts 

Field Strength at center of 
focusing coil ( Approx.)   40 gausses 

Field Strength of Adjustable 
Alignment Coil *   0 to 4 gausses 

Maxtmum-senstttvity oPeration--o.2 footcandle on faceplate 

Faceplate Illumination ( Highlight). . . 0.1 fc 
Target Voltage4.'   35 to 70 volts 
Dark Current*   0.2 µa 
Signal-Output Curren:1 

Typical   0.14 /1.3 

Intermediate-sensttivity oPeration — o.5 footcandle on faceplate 

Faceplate Illumination ( Highlight). .   
Target Voltage*,"   
Dark Current*   
Signa' -Output Current:t 

Typical   

0.5 fc 
30 to 60 volts 

0.1 µa 

0.27 µa 

Average- sensitivity oPeratton-- 1 footcandle on faceplate 

Facep'ate Illumination ( Highlight). . . 1 fc 
Target Voltage#."   20 to 40 volts 
Dark Current*   0.02 Pia 

• 

• 

• 

• 

• 
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Signal—Output Current:t 
Typical   0.2 

e Minimum   0.15 

• 

• 

• 

• This capacitance, which effectively is tire output impedance of the 
7263-A, is . ncreased when the tube is mounted in the deflecting-yoke 
and focusing- coil assembly. Tne resistioe component of the output 
impedance it in order of 100 megohms. 

e made by Circh Manufacturing Corporation, 1026 South Homan Avenue, 
Chicago 24. Illinois. 

* Video amplifiers must be designed proper l> to handle target currents 
4 of this magnitude to avoid amplifier overload or picture distortion. 

• team focus is odtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 

. an average ' ield strength of 40 gausses. 

• Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid Mü.4 and 
grid No.3 snoulc be operated above 250 volts. 

.4! With no blanking voltage on grid Not. 

Measuredsvi!h high-gain, low-noise, cascode-input-type amplifier having 
bandwidth of 5 Inc and a peak signal-output ,urrent of 0.35 ricuoampere. 
Because thenoiseIn sucha system Is predominately of the hiuh-treguency 
type, thevisual equivalent signal-to-noise ratio is taken as ' he ratio 
of the highlight video-signal current to res noise current. mnitiplied 
by a factor of f. 

e Defined as the per cent of initial value of signal-ouldut current 
1/20 second after illumination is removed. Values shc.wri are for 
initial siqnal-output current of 0.2 mic ,oampere and a dark current 
of 0.02 microampere. 

e The alignment coil should be located on the tube so that its center 
is at a dietance of 3-11/16 inches from vie face of the abb., and be 
positioned so that its axis is coincident with the axis cf 'he tube. 
the deflecting yoke, ano the fo..-.using coil. 

• Indicated - ange for each type of service serves only to iflustrate 
the operating target- voltage range normally encountered. 

• The target voltage for each 726)-A must be adjusted to that value 
which gives the desired operating dark current. 

• 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 s. anning velocity produces a 

4 black-leve' error in direct proportion to thechangein scanning velocity. 

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

SPECIAL PERFORMANCE DATA 

In connect ion with the following tests, sample 7263—A's 
will maintain resolution as determined with a RETMA Resolution 
Chart, or equivalent, and will faithfully reproduce all 
resolution wedges and grey scales of the chart. 

Vibration Tests: 

Tnese tests are performed under conditions for Average— 
Sensitivity Operation on a sample lot of tubes from each 

production run. Tubes and their associated components are 

vibrated or apparatus providing dynamic conditions similar to 

tnose described in MIL-E-52728° , paragraph 4.7.1. 

Resonance. Tubes and associated components° are vibrated 

(per the method of MIL- E-52728° , paragraph 4.7. II for 1 

hour at + 25 ° C, for 15 minutes at D° C, and for 15 minutes 

at + 55° C. 

Cycling. Tubes and associated c.mponents§ are , ibrated 

per themethod of MIL- E-52728° , paragraph4.7.1.2pertaining 

RADIO CORPORATION OF AMERICA 
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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: 

Tubesandassoîiated components are subjected ( per the method 

of MIL- E-5400 v , paragraph 3.2.20, 3.2.20.1, and3.2.20.1.1lto 

the separate and combined effects of varying temperature 0° 

to +55° C and varying barometric pressure 30 to 3.4 inches 

of mercury. The pressures correspond to sea level and to an 

altitude of 50,000 feet, respectively. 

Shock Tests: 

These tests are performed with no voltages applied and on a 

sample lotoftubes fre each production run. Tubes and their 

associated components9aresubjected in these tests ( per MIL- E-

54000 , paragraph 3.2.21.2.11 to 18 impact shocks of 15 g 

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 ± I milliseconds with a maximum 
impact acceleration occurring at approximately 5.5 milli-

seconds. Tubemounting 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 

7263-A. The 7263-A and associated components § are subjected 

per the method of MIL- E-54000 , paragraph 3.2.20.28) to 

relative humidities up to and including 100 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 consists of the deflecting coils, focusing coil, 
alignment coil, shield, and target connector. 

5 June 1957. Procedure 1 of Military Specifications. 

O 1 January 1956. 

OPERATING CONSIDERATIONS 

The target connection 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. 

Support for the 7263-A should be provided such that, under 

vibration and shock, the tube will not be displaced with 

respect to the focusing, deflecting, and alignment fields. 

Suitable support is provided for the tube and its socket in 

the RCA Deflection Assembly 200SDU501, or equivalent. Orien-

tation of the 7263-A in its support should be such that the 

horizontal scan is essentially parallel to the plane passing 

through the tube axis and short index pin. 

RADIO CORPORATION OF AMERICA 
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1125" 
Î .010" 
DIA. 

5. 2" 
t.06" 

FACEPLATE 

;TARGET 
FLANGE 

1.020" —.035 
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SMALL—BUTTON 
D1TETRAR 
8—PIN BASE 

JEDEC N2EB-11 

92C 5-9885 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
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ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE ,LAYÇR. 
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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 03/8 = 0.02 

DARK CURRENT (MICROAMPERES)=0.02 
r  

0.1 

O 

Li 0.07 

o 
< 0.06 
cc 

< 0.05 
e 
cc 

›. 0.04 

Ll 

CC 

a. 

4 0.03 
0 
cc 
u 

0.02 

3000 4000 5600 6000 7000 8000 
WAVELENGTH—ANGSTROMS 

4 1-1— z 
rc .-k•J “J _J 

'-=.1 4 ... cro 6,4 
L > cr 

ri 

• • 

• 
•••• 

•• 

•• • • 

••• ..... •• 

92CM — 10698RI 

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

DATA 4 

1-61 



LIJ 
Z 
0 Z 
NO 
Cie CL 

0 (d 
=re 

uJ 
F- < 

Z uj 
ce 

CL < 

Vv.) 

e 
« 

ON< 
uq, 

2 1?g Gre. 
w e'e-
U. 

ae u<«le 5g¡.z 

<Ze 0 
1-wW«) 

03ile 

417); 
2.0m 
rol-

 es'  

er  
•••••  

1 
o o o o 

.L.N3D 1:13c1-31:1O-LOld AO 1:13.1.N33 J.V 3SNOdS3L1 
mem-atnenos )4V3o1-0.1-We3d 1V.LNOZ11:10H 03.1.VSN3drIODNO 

o 

o 



7263-A 

DARK-CURRENT RANGE 

• 

• 

• 

e 

• 

• 
• 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2'x 3/8" 
FACEPLATE TEMPERATURE° 30° C APPROX. 
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7735-A 

Vidicon 

• 

• 

• 

• 

• 

600-T0-900-LINE RESOLUTION 

For Live-Scene Pickup with Color or Black-and-White TV 
Cameras in Industrial Closed-Circuit Systems. The 
7735-A is Unilaterally Interchangeable with Type 7735. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) 6  3 ± 10%. volts 
Current at 6.3 volts 0  6 amp 

Direct lnterelectrode Capacitance: * 
Target to all other electrodes 6 mgf 

Spectral Response   See Curve 
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 essentialle parallel 

to the straight sides of the masked portions of the face-

plate. The straight sides are parallel to the plane 

passing through the tube axis and short index pin. The 

masking is for orientation only and does not define the 

proper scanned area of the photoconductive layer  
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.25 0.25" 
Greatest Diameter   1.125" ± 0.010" 
Operating Position  Any 
Weight ( Approx  )  2 oz 
Bulb T8 
Socket Cinch No.54A18088, or eriLivalent 
Base Small-Button Ditetra- 8-Pin ( JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HM 

Pin 1- Heater 
Pin 2- Grid NO.1 
ln 3— Irterral Con-

nection--
Ce Net Use 

Pin 4 - Same as Pin 3 
Pin 5- Grid No.2 
Pin 6- Grid ho.4, 

Grid No.3 

SNORT 
PM 

DIRECTION OF LIGHT. 
INTO FACE ENO OF TUBE 

Pin 7- Cathode 
Pin 8- Heater 

Flange - Target 
Shot Index Pin— 

Same as 
Pin 3 

Maximum Ratings, Absolute-Yarimum Values: 

For scanned area of 1/2" r 

GRID-No.3 & GR D-No.4 VOLTAGE  750 nax. volts 
GRID-No.2 VOLTAGE  750 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  300 nax. volts 
Positive-bias value  0 max. volts 

RADIO CORPORATION OF AMERICA' 
Electron Tt:be Division 1-1ans-In. N. J. 

DATA 1 
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7735-A 

PEA< HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . 125 max. volts 
Heater positive with respect to cathode. . 10 max. vo lt s 

TARGET VOLTAGE.   100 max. volts 
DARN CURRENT   0.25 max. µa 
PEAK TARGET CURRENT*   0.55 max. µa 
FACEPLATE: 

illumination   1000 max. 
Temperature  71 max. 

Typical Operation: 

For scanned area of 2/2" x 3/8" and 
faceplate temperature 01300 to350 C 

Grid-No.4 ( Decelerator) (1 Grid-No.3 
(8eam-Focus-Electrode*) Voltage. . 2504 to 300 volts 

Grid-No.2 ( Accelerator) Voltage  300 volts 
Grid-No.1 Voltage for picture cutoffé -45 to -100 volts 
Ave-age "Gamma" of Transfer 
Characteristic for signal-output 
current between 0.02 ma and 0.2 µa 0.57 

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

fc 

OC 

Lag:a 
Typical   20 
Maximum  25 

Min mum Peak-to-Peak Blanking Voltage: 
Men applied to grid No  1   
When applied to cathode  

Field Strength at Center of 
Fccusing Coil ( Approx  )   

Field Strength of Adjustable 
Alignment Coils  

Maximum- sensitivity operation -- 0.1 footcandle on faceplate 
Faceplate Illumination 

(highlight)   0.1 fc 
Target Voltage*  4   30 to 70 volts 
Dark Current'  0.2 µa 
Signal-Output Current:* 

Typical   0.14 ' µa 

Intermediate-sensitivity operation -- o.5 footcandle on faceplate 
Faceplate Illumination ( Highlight) 0.5 fc 
Target Voltage', *  30 to 60 volts 
Dark Current'  0.1 ma 

Signal-Output Current:* 
Typical   0.27 ma 

Average- sensitivity operation -- 1 footcandle on faceplate 
Faceplate Illumination ( Highlight) 
Target Voltages , '  20 to 40 
Dark Current'  0.02 
Signal-Output Current:* 

Tyqical   0.2 
Minimum  0.15 

s 

75 volts 
20 volts 

40 gausses 

0 to 4 gausses 

fc 
volts 

Ma 

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



7735-A 

à This capacitance, which effectively is the output impedance of the 
7735—A, is ilcreased when the tube is mounted in the deflecting—yoke 
and focusirg—coil assembly. The resistive component of the output 
impedance i, in order of 100 megohms. 

• video amplifiers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture cie.ortion. 

* Beam focus is obtained by combiled effect of grid—No.3 vo ltaue which 
should be adjustable over indicated range, and a focusing voit having 
and average field strength of 40 gausses. 

é Definition, focus uniformity, and picture quality decrease with de— 
creasing grid—No.4 and grid—No.3 voltage. In general, grid ho.4 and 
grid No.3 should be operated above 250 volts. 

é With no blanking voltage on grid No.1. 

4 Measured with a peak signal—output curren. of 0.35 microampere using 
a high—gain, low— noise, cascode—input—type amplifier having bandwidth 
of 5 Mc. Because the noise in such system is predominately of the 
high— frequency type, the visual equivalent signal — to—noi,e ratio is 
taken as the ratio of the highlight video—signal current to res noise 
current, multiplied by a factor of 3. 

▪ Defined as the per cent of initial valu, of signal —outaut current 
1/23 second after illumination is removed. Values Shown are for 
initial signal—output current of 0.2 microampere and a dar, cerrent of 
0.02 microampere. 

4 The alignment coil should be located on th, 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 bf : 5e tube. 
the deflecting yoke, and the focusing coil. 

4, Indicated range for each type cif service serves only to illustrate the 
operating target—voltage range normally encountered. 

00 The target voltage breach 7735—A must be adjusted to that value which 
gives the desired operating dark current. 

• The deflecting circuits must provide extremely linear scanning for 
good black— level reproduction. Dark—current signal is propor .ional to 
the scanning velocity. Any change in scanning velocity produces a 
black— level error in direct proportion to the change in scannieg velocity. 

• Defined as the component of the highlight target current after the 
dark—current component haS been subtracted. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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7735-A 

1.125" .62S"„. 
8.010' 8.062 

FACEPLATE 
;-.050" 

6.25' 
2.25-

MASKED PORTION 
OF FACE 

(SEE NOTE) 

METAL 
TARGET 
FLANGE 

Low 4,030: 
-.035 

SMALL-BUTTON 
DITETRAR 
8-PIN BASE 

JEDEC N8E8-II 

92C5 -9494R3 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

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



7735-A 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
ILLU' ,NAT ION:UNIFORM OVER PHOTOCONDUCTIVE L' AYE 5 . 
SCANNED AREA OF PHOTOCONDUCTIVE L AYER = 1/2  x 3/8' 
FACEPLATE TEMPERATURE= 30° C. APPROX. 
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SIGNAL OUTPUT— MICROAMPERES 
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7735-A 

TYPICAL SPECTRAL-SENSITIVITY CHARACTER ST C 

- 

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

SIGNAL - OUTPUT MICROMPEeES FROM   
SCANNED AREA OF /2 x 3/8 = 0.02 

DARK CURRENT (MICROAMPERES)=0.02 
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7735-A 

DARK-CURRENT RANGE 

• 

• 

• 

• 

• 

• 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 x 
FACEPLATE TEMPERATURE = 30* C APPROX 
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ILLUMINATION:2870.-K INCANDESCENT. 
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7293A 

Image Orthîcon 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

ANTI-GHOST IMAGE SECTION 

For Outdoor and Studio Pickup with Black-and-White TV Cameras 

DATA 

General: 

Heater, for Jnipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance ( mpprox.): 
Anode to all other electrodes . . . . 12 Agf 

Spectral Response  S-10 
Wavelength of Maximum Response. . . . 4500 t 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image ( 4 x 3 aspect ratio): 

Useful size of  1.8" max. diagonal 
Note: The size of the optical image ocused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed he 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; a condition that may be 

achieved in some camera de,igns with a 1.6" diagonal 
image on the photocathode. 

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. 

The horizontal and vertical scan should 

preferably start at the corner of the 
raster nearest pin6 ofthe shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.2C" 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflect on-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil: 

Length  15/16" 
Position on neck Cen4erline of coil located 

8.5" from flat area of the 

jumbo annular base. 

Photocathode Distance Inside End of Focusing Coil . . . 1/2" 
Operating Position. . . The tube should never be operated in a 

vertical position with trie Diheptal-base end up 

nor in any other position where the axis of the 

1111 tube with the base up mdkes an angle of less than 
20° with the vertical. 

Weight ( Approx  )  1 lb 2 oz 

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

DATA 1 
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7293A 

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 

Pin 5- Grid No.5 

Pin 6 - Target 

Pin 7- Internal Connec-
tion--Do Not Use 

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

BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Grid No.4, 

Field Mesh 
Pin 3- Grid No.3 
P"n 4- Internal Connec-

tion---Do Not Use 
P n 5- Dynode No.2 
P:n 6- Dynode No.4 
P:ri 7- Anode 
Pin 8- Dynode No.5 
Pin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Po 11- Internal Connec-

tion--Do Not Use 
Pin 12- Grid No.1 
Pin 13- Cathode, 

Suppressor Grid 
Pin 14 - Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 

WHITE INDEX LINE 
ON FACE 

NOTE: In the tube symbol, the suppressor grid connected to the cathode, 
and the field-mesh grid connected to grid No.4, are intentionally 
without numbers to avoid upsetting industry practice of associa-
ting functional camera control knobs with specified grid numbers. 
For example, beam- focus control is generally associated with knob 
identified as Ga ( grid No.4). 

Maximum and Minimum Ratings, Absolute-Maxlmum Values: 

PHOTOCATHODE: 
Voltage  -700 max. volts 
Illumination   50 max. fc 

OPERATING TEMPERATURE: 
Any part of bulb   65 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 . . . . 50 °C 

-70 GRID-No.6 VOLTAGE  volts 
TARGU VOLTAGE: 

Po-iitive value   10 max. volts 
Negative value   10 max. volts 

GRID-No.5 VOLTAGE  150 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7293A 

GRID-No.4 VOLTAGE  350 max. VGil , 

GRID-No.3 VOLTAGE  400 max. volts 
GRID-No.2 & DYNDDE-No.1 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-Dias value  125 max. volts 
Positive-Dias 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 

ANODE SUPPLY VOLTAGE'  1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

Typical Operating Values:b 

Photocathode Voltage ( Image Focus)c. . -400to -54C volts 
Grid-No.6 Voltage ( Accelerator)--

Approx. 75% cf photocathode vottlge" -300to -405 volts 
Target-Cutoff Voltage'   -3 to + 1 volts 
Grid-No.5 Voltage ( Decelerator)   0 to 40 volts 
Grid-No.4 Voltage ( Beam Focus) c  140 to 180 volts 
Grid-No.3 Voltagef   260 to330 volts 
Grid-No.2 & Dyrode-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 
Target-Temperature Range   35 to45 oc 
Mininum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strength at Center 
of Focusing Coilg  75 gausses 

Field Strength of Alignment Coil   0 to3 gausses 

Performance Data: 

With conoitions shown under Typical Operating Values and 
with camera lens set to bring the picture highlights one 
stop above the " knee" of the light- transfer characteristic 

Min. Average Max. 

Cathode Radiant Sensitivity 
at 4500 angstroms  - 0.028 ma/mw 

Luminous Sensitivity 
(2870° K)  30 60 - ma/lm 

Anode Current (DC)   - 30 50 ma 
Signal-Output Current 

(Peak to peak)   5 - 30 ma 
Ratio of Peak-to-Peak 

Highlight Video-Signal 
Current to RMS Noise Current 
for bandwidth of 4.5 Mc. . . 30:1 37:1 - 

Photocathode Illumination at 
2870° K required to reach 
"knee" of light-transfer 
characteristic   0.01 0.028 fc 

RADIO CORPORATION OF AMERICA 
Electron Toe Division Illsrrison, N. J. 
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7293A 

Amplitude Response at 400 TV 

lines per picture height ( Per 

cent of large-area black to 
large-area white) h  30 40 

Limiting Horizontal Resolution.   500 - TV lines 

8 Dynode-voltage values are shown under Typical Operating rabeo. 

With 7293A operated in RCA-TX- 11 or -TX-31 camera. Other cameras may 
require slightly different voltage ranges. 

• Adjust for best focus. 

d '774irnere 'CPUélPliollo=hge.nillget.he grid-No.6 voltage should be 

e N.,rmal setting of target voltage is . 2 volts from target cutoff. The 
target supply voltage should be adjustable from -3 to . 5 volts. 
Adjust to give the most uniformly shaded picture near maximum signal. 

g Direction of current should be such that a north-seeking pole is attracted 
ta the image end of the focusing coil, with the indicator located 
omtside 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 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION 
LIGHT, OR WHITE 

FOR SMALL-AREA 

TUNGSTEN l 
FLUORESCENT. 
HIGHLIGHTS. 

GHT, DAY-
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HIGHLIGHT ILLUMINATION ON PHOT CATHODE —F.00TCANDLES 
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ENLARGED BOTTOM VIEW  

• 

...pie'. 
1 DIA. F.I35 -.025 

1- t. 
2.56 
±.I2 

I 

.425" 
4.025" 

.040" 
4.002" DIA. 

6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

2.00.±.0e. 

..— BASE 
JE DEC GROUPS, 
N2 1314-45 

92CM 8293R3 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS- HATCHED 
/ 1.315R.MIN. AREA IS FLAT 

1.185"R. MAX. 

SEE NOTE I I N • 

NOTE I: DOTTED AREA IS FLAT 
OR EXTENDS TOWARD DIHEPTAL-

BASE END OF TUBE BY 0.060" MAX. 

ANNULAR—BASE GAUGE 

ANGULAR VARIATIONS BE 7WEEN 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 ' IT 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 D.065" 

POLES ARE ENLARGED BY 45 ° 

TAPER TO DEPTH 07 0.047". 

ALL HOLES ARE SPACED AT 
ANGLES OF 51 °26. ± 5, ON 

CIRCLE DIAMETER OF 2.500" 

I 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 

C.187" ± 0.001", CENTERED 

BETWEEN PIN HOLES TO BEAR 

AGA LNST FLAT AREA, OF BASE. 

C. PIN EXTENDING OUT A MINIMUM 

OF .C. 125" FROM 2.812" DI AM-

ETER AND HAVING HEIGHT OF 

0.126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE 

RAVI NG DIAMETER OF 2.200" 

0.001". 

(fif RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7295-A 

Image Orthicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

EXCELLENT RESOLUTION CAPABILITY 

For Outdoor and Studio Pickup with High-Quality 
Black- and-White TV Cameras. The 7295-A is 
Unilaterally Interchangeable with Type 7295. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at 6.3 volts 0  6 amp 

Direct Irterelectrode Capacitance: 
Anode to all other electrodes . . . . 12 me 

Spectral Response   S-10 
Waveength of Maximum Response  4500 ± 300 argstroms 
Photocathode, Semitransparent: 
Rectangular ; mage (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 th., specified vilue. The 

co- responding electron image on the target should 

have a size such that thy corners of the rectangle 

just touch the target ring. 

Orientation of. . . Proper orientation is obtained whenthe 

ve ,tical scan is essentiqlly parallel to the plane 

passim' 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. 

Target-to-Mesh Spacing 0  002 in. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" t 0.310" 
Greatest Diameter of Bulb   4.500" t 0.094" 
Minimum Deflecting-Coil Inside Diameter  3.2" 
Deflecting-Coil Length  7" 
Focusing-Coil i_ength  15" 
Alignment-Coil: 

Position on neck. Centerline of magnetic field should be 
located 9.25" fromtheflat area of the 
shoulder. 

Operating Position See (»erattne Con,tderations 
Weight ( Approx  )  2.3 lbs 
Envelope Terminals  5 

BOTTOM VIEW& 

Terminal Over Pin 2- Field Mesh 
Terminal Over Pin 4- Photocathode (PC) 
Terminal On Side of Envelope 
Opposite Base Key - Grid No.6 (G6 ) 

à See basinç diagram on next page. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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7295-A 

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 

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 PC 

Pin 11- Internal Connec-
tion--Do Not Use 

Pin 12- Grid No.1 FIELD 
Pin 13- Cathode MESH 

Pin 14 - Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Gb 

Maximum and Minimum Ratings, Absolute-Maximum 

PHOTOCATHODE: 
Voltage  
Illumination   

OPERATING TEMPERATURE: 
Any part of bulb   
Of bulb at large end of tube 

(Image section)  35 min. 
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 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 á 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 tocathode. • 125 max. volts 
Heater positive with respect to cathode. • 10 max. volts 

ANODE SUPPLY VOLTAGE*  1650 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

TARGET 

Values: 

-700 max. 
50 max. 

65 max. 

volts 
fc 

oc 

oc 

• 

• 

• 

• 

• 

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



7295-A 

Typical Operating Values:# 

Photocathode Voltage  -600 volts 

eGrid-No.6 Voltage ( Image Focus) 
Approx. 50% of photocathode voltagee. -250 to -350 volts 

Target Voltage Above Cutoff*  2 to 3 volts 
Field-Mesh Voltage °   15 to 25 volts 
Grid-No.5 Vdtage ( Decelerator)   40 volts 
Grid-No.4 Voltage ( Beam Focus)  70 to 9C volts 
Grid-No.3 Voltage.  250 to 275 volts 

e
Grid-No.2 d 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   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 

e
Target-Temperature Range  35 to 45 oc 
Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength of Focusing Coil 

(Approx.): ° 
At center of scanning section . . 60 gausses 
Iri plane of photocathode  120 gausses 

Field Strength of Alignment Coil   0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values, 
target voltage adjusted to 3 volts above cutoff, 
and with the camera lens adjusted so that the picture 
highlights are twice those required to reach the 
"knee" of the accomPanying Basic Light- Transfer-
Characteristic Curve except as otherwise specified 

Min. Average Max. 
Cathode Radiant Sensitivity 

at 4500 argstroms   0.028 - ma/mw 
Anode Current ( DC)  30 µa 
Signal-Output Current 

(Peak to Peak)   5 - 30 ma 
Ratio of Peak-to- Peak High-

light Video Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   65:1 

Photocathode Illumination 
at 2870° K Required to 

e
Reach " Knee" of Light 
Transfer Characteristic . . 0.04 0.075 fc 

Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white) i 40 56 - % 

• 
RADIO CORPORATION OF AMERICA 
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e with respect to grid NO.4. 

Dynode-voltage values are shown under Typical Operating Values. 

With 7295-A operated in RCA TIC- 12 camera at fixed photocathode voltage. 

à Adjust for optimum focus. 

4 The target supply voltage should be adjustable from - 5 to 5 volts. 

4 Adjust to give the most uniformly shaded picture near maxlmumsignal. 

e 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 coll. 

e Measured with amplifier having flat frequency response. 

OPERATING CONSIDERATIONS 

The operating position of the 7295-A should preferably be 

such that any loose particles in the neck of the tube will 

not fall down and strike or become lodged on the target. 

Therefore, it is recommended that the tube 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 11, 

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 

• 
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• 
4.500" 
• .094" 

DIA. 
• -.015" 
i88.3+.002" 

19.375" 

3.125" 
•.060" 
DIA. 

45.23" 

t . 310" 

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 
N2 B14-45 

• 

• 

DETAIL OF ENVELOPE 
TERMINALS 

ENLARGED BOTTOM VIEW 

32%10" 

92CS-10687R1 
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BASIC LIGHT-TRANSFER CHARACTERIST C 
ILLUMINATION: TUNGSTEN LIGHT, 
DAYL GHT OR WHITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

2 4 6 6 2 4 6 6 2 4 6 6 2 4 6 11 
0.0001 0 001 001 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 

92CS-10692 
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Image Orthicon 

• MAGNETIC FOCUS MAGNETIC DEFLECTION 
VERY HIGH SIGNAL-TO-NOISE RATIO 

For High-Quality Black-and-White Studio 
TV Cameras. The 7389-A is Unilater-
ally Interchangeable with Type 7389. 

DATA 

eGeneral: 
Heater, for Jnipotential 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 me 

Spectral Response  S-10 

e Wavelength of Maximum Response  
Photocathode, Semitransparent: 4500 ± 300 angstroms 

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. 
Orientat'on 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. 

Target-to-Mesh Spacing 0  001 in. 
Focusing Metlod  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" ± 0.310" 

e Greatest Diameter of Bulb   4.500" ± 0.094" 
Minimum Deflecting-Coil Inside Diamete- 3  2" 
Deflecting-Coil Length  7" 
Focus -ng-Coil Length  15" 
Alignment-Coil: 

Pos'tion an neck. . . . Centerline of magnetic field should 
be located 9.25" from the flat area 
of the shoulder. e Operating Position See Operattne Constderat:ons 

Weight ( Approx  )  2.3 lbs 
Envelope Terminals  5 

BOTTOM VIEW a 

Terminal Over Pin 2- Field Mesh 
Terminal Over Pin 4- Photocathode ( PC) 
Terminal On Side 

Of Envelope 
Opposite Base Key- Grid No.6 (G6) 

L See basing diagram on next page. 

• 
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Terminal Over Pin 9- Grid No.5 (G5 ) 
Terminal Over Pin 11- Target 

End Base Small-ShellDiheptal 14-Pin gril 
(JEDEC Group 5, No.814-45) 

BOTTOM VIEW 
DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Rin 1- Heater 
Pin 2- Grid No.4 
Pin 3-Grid No.3 
Rin 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 PC 

Pin 11- Internal Connec-
tion--Do Not Use 

Pin 12- Grid No.1 FIELD 

Pin 13- Cathode MESH 

Pin 14- Heater 

Gb 

Maximum and Minimum Ratings, Absolute—Maximum 

PHOTOCATHODE: 
Voltage 
Illumination   

OPERATING TEMPERATURE: 
Any part of bulb   
Of bulb at large end of tube 

(Image section)  
TEMPERATURE DIFFERENCE: 

Between image section and any part 
bulb hotter than image section  5 max. 

GRID-No.6 VOLTAGE  -700 max. 
TARGET VOLTAGE: 

Positive value   10 max. 
Negative value   10 max. 

FIELD-MESH VOLTAGE °  30 max. 
GRID-No.5 VOLTAGE  300 max. 
GRID-No.4 VOLTAGE  350 max. 
GRID-No.3 VOLTAGE  400 max. 
GRIV-No.2 á DYNODE-No.1 VOLTAGE  350 max. 
GRID-No.1 VOLTAGE: 

Negative.-bias value  125 max. 
Positive-bias value  0 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater•negative with respect to cathode. • 125 max. 
Heater positive with respect to cathode. • 10 max. 

ANODE-SUPPLY VOLTAGE*  1650 max. 
VOLTAGE PER MULTIPLIER STAGE   350 max. 

Values: 

  -700 max. 
50 max. 

• 

TARGET 41, 

volts 
fc 

65 max. °C 

35 min. °C 

°C 
volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

• 

• 

• 
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Typical Operating Values: , 

Photocathode Voltage  —600 volts 
Grid—No.6 Voltage ( Image focus) Approx  

50% of photocathode voltages  —250 to —350 volts 
Target Voltage Above Cutoff*  2 to 3 volts 
Field Mesh Voltage'   15 to 25 volts 
Grid—No.5 Voltage ( Decelerator) . . 40 volts 
Grid—No.4 Voltage ( Beam Focus)  70 to 90 volts 
Grid—No.3 Voltage."  250 to 275 volts 
Grid—No.2 a 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   800 volts 
Dynode—No.4 Voltage   1000 volts 
Dynode—No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Target Temperature Range  35 to 45 0C 
Minimum Peak—to—Peak Blanking Voltage   5 volts 
Field Strength of Focusing Coil:' 

At center of scanning section 
(Approx.)   60 gausses 

In plane cf photocathode ( Approx.).   120 gausses 
Field Strength of Alignment Coil. . .   0 to 3 gausses 

Performance Data: 

With conditions shown under Tytical Operatlng Values, 
target voltage adjusted to 3 volts above cutoff, and with 
the camera lens set to bring the Picture highlights 1/2 
stop above the " knee" of the Basic Light- Transfer-
Characteristic Curve except as otherwise specified 

Min. Average Max. 

Cathode Radiant Sensitivity 
at 4500 argstroms  0.028 - ma/mw 

Anode Current (DC)   — 30 ma 
Signal—Output Current ( Peak 

to Peak)   5 40 ma 
Ratio of Peak—to—Peak High— 

light Video—Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc  — 95:1 — 

Photocathode Illumination 
at 2870° K Required to 
Reach " Knee" of Light 
Transfer Characteristic  — 0.075 0.15 fc 

Amplitude Response at 400 TV Lines 
per Picture Height ( Per cent of 
large—area black to 
large—area white)   40 56 _ % 

* With respect to grid No.4. 

* Dynode-voltage values are shown under fypi.o1 Operating % lugs. 

e With 7389-A operated in RCA TK-12 camera at fixed photocathode voltage. 

é Adjust for optimum focus. 

6 The target supply voltage should be adjustable from - 5 to 5 volts. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6 Adjust to give the most uniformly shaded picture near maximum signal. 

S D. rect ion of current shoal d be suc h t hat a north- seek j ng pol e 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. 

OPERATING CONSIDERATIONS 

The okeratIng position of the 7389-A should preferably 
be such that any loose particles in the neck of the tube will 

not fall down and strike or become lodged on the target. 

Therefore, it is recommended that the tube 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 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION: TUNGSTEN LIGHT, 
DAYLIGHT, OR WHITE FLUORESCENT 

FOR SMALL-AREA HIGHLIGHTS. 

2 4 6 6 2 4 6 6 2 4 6 6 2 4 6 6 
0.0001 0.001 0 01 0.1 I 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE — FOOTCANDLES 

92C5-10690 
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• 

• 

• 

• 

• 

4.500" 
- - .094" 

DIA. 

5.550" 
•.125" 

19.375" 
t.310" 

3.125" 
›•-• 060" 

DIA. 

ENLARGED BOTTOM VIEW 

SMALL- SHELL 
DIMEPTAL 

14-.1N BASE 
JEDEC GROUP 5, 

N2 B14-45 

DETAIL OF ENVELOPE 
TERMINALS 

92C5-10687R1 
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Vidicon 

For Industrial TV Applications 
with Black-and-White TV Cameras 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC o- DC) 6  3 t 10% volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode Capacitance: 
Target to all other electrodes. . 3.1 mgf 

Spectral Response  S-18 
Wavelength of Maximum Response. . . 4500+500-300 argstroms 
Radiant Sensitivity at4500 angstroms. 0.08 ma/gwatt 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image ( 4 x 3 
aspect ratio) 0  625" 

Orientation of quality rectangle-- Proper oriertation is 

obtained when the horizontal scan is essentially parallel to 

the plane passing through the tt.be axis and short index pin. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.250" ± 0.063" 
Greatest Diameter   1.125" / 0.010" 
Weight ( Approx  )  2 oz 
Operating Position  Any 
Bulb 18 
 Cinch Nc.54A18088, or equivalent Socket 

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- Internal Con-

nection--
Do Not Use 

Pin 4 - Same as Pin 3 
Pin 5- Grid eo.2 
Pin 6- Grid No.4, 

Grid No.3 

SMORT 
RECX 
MN 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Pin 7- Cathode 
Pin 8 - Heater 
Flange- Target 
Short Index Pin-

Sane as 
Pin 3 

Maximum Ratings, Absolute-Maximum Values: 

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

GRID-No.3 & GRID-No.4 VOLTAGE  750 max. volts 
GRID-No.2 VOLTAGE  750 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  300 max. volts 
Positive-bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

o RADIO CORPORATION OF AMERICA 
Electron lobe Division Harrison, N. J. 
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PEAK TARGET CURRENT'  0.6 max. ma 
FACEPLATE: 
Illumination  >)00 max. fc 
Temperature   71 max. oc 

e 
Typical Operation: 

For scanned area of 1/2" ic 3/8" and 
faceplate temperature of3o ° to35 ° C 

Gria-No.4 ( Decelerator) e. Grid-No.3 
(Beam-Focus-Electrodeh) Voltage . . . 200c to 300 volts 

Grio-No.2 ( Accelerator) Voltage . . . .  to 300 volts 
Grid-No.1 Voltage for picture cutoffd . -45 to -100 volts 
Average "Gamma" of Transfer 
Characteristic for signal-output 
current between 0.05 pa and 0.2 µa . 0.55 

Target Voltage to produce 0.02 pa 
da-k current: 
Maximum   30 volts • Typical   25 volts 

Minimum Peak-to-Peak Blanking Voltage: 
When applied to grid No.1   30 volts 
When applied to cathode   10 volts 

Field Strength at center of focusing 
co 'l ( Approx  )   40 gausses 

Field Strength of Adjustable 
Alignment Coi le   Oto4 gausses 

Maximum-sensitivity oPerat ion 

Faceplate Illumination ( Highlight). . . 0.5 fc 
Target Voltagef   35to70 volts 
Dark Currentg   0.2 µa 
Signal-Output Current:h 

Typical   0.2 µa 

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

Beam focus is obtained by combined effect of grid-No.3 voltage which 
shoald be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gausses.  

C Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid No.4 and 
grid No.3 should be operated above 250 volts. 

d witf no blanking voltage on grid No.1. 

• The alignment coil should be located on the tube so that its center is 
at s distance of 3-11/16 inches from the face of the tube, and be 
pos'tioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

The target voltage for each 7697 must be adjusted to that val ue w hi c h 
gives the desired operating dark current.  

g The deflecting circuits must provide extremely: linear scanning for 
good black- level reproduction. Dark-current signal is proportional 
to tte scanning velocity. Any change in scanning velocity produces a 
black —level error indirect proportiontothe change in scanning velocity. 

h Defi.nedasthe component of the highlight target current after the dark-
current component has been subtracted. 

• 
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FACEPLATE 

* TARGET 
FLANGE 

 r (SEE NOTE) 

.175"r 

6.250" 
±.063" 

1.000"i.050" 
DIA. 

SMALL- BUTTON 
DITE TRAP 
B- PIN BASE 

i JEDEC N2E8-11 

i 92C5-10844RI 

NOTE: THE TARGET CONNECTOR MUST BE CAPABLE OF 

MAI( INC, CONTACT AT ANY POINT ON TARGET FLANGE. 

RADIO CORPORATION OF AMERICA 
Electron Tube Dinion Harrison, N. J. 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
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ILLUMINATION' UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 .X 34: 
FACEPLATE TEMPERATURE = 30 *C. APPROX. 
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2870. K TUNGSTEN ILLUMINATION ON TUBE FACE—FOOTCANDLES 
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Multiplier Phototube 

• 

• 

• 

• 

10-STAGE, HEAD-ON, SPHERICAL- FACEPLATE TYPE HAVING 
ENCLOSED, 1N- LINE DYNODE STRUCTURE, 1.68"-DIAMETER, 
SPHERICAL. SEMITRANSPARENT PHOTOCATHODE, S- II 
RESPONSE, AND VERY SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Respon.e  S-11 
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.10  3.8 mgf 
Anode to all other electrodes. . .   5 puf 
Dynode No.10 to all otherelectrodes  6.5 mgf 

Maximum Overall Length 6  12" 
Seated Length 5  18" ± 0 19" 
Maximum Diameter 2  31" 
Operating Position  Any 
Weight ( Approx.)   6 oz 
Bulb  116 
Socket   Cinch No.3M14, or equivalent 
Base   Medium-Shell Diheptai 14-Pin 

(JEDEC Group 5, No. 814-38) 
Basing Designation for BOTTOM VIEW   14AV 

Pin 1 - Cynode 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-eaxlmum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)   2500 max. volts 

e 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 CURRENTA  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El 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 

Mtn. 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 - µa/lumen 
With blue 

light source. . 0.05 - - 7 Pa 
Current Amplification . - 1.7 x 10 
Equivalent Anode-Dark-
Current Input* at 
luminous sensitivity 
of 230 amperes/lumen. - 9 x 10-_¡ °2 3.5 x 10-9 lumen 

Equivalent Noise Input, - 6 x 10 - lumen 
Anode-Pul se Ri se Time. . - 2 x 10-9 - 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 sec 
1.6"  - 5 x 10-i° - sec 

With E = 15o0 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 frio 

Cathode radiant, 
at 4400 angstroms . 0.056 amp/watt 

Luminous, at 0 cps. . 23 130 680 amp/lumen 

RADIO CORPORATION OF AMERICA 
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Min. Median Max. 

e Cathode luminous: 
With tungsten 
light source* . . . 50 73 - ma/lumen 

Current Amplification . - 1.8 x 106 - 
Equivalent Anode-Dark-
Current Input ° at 
luminous sensitivity 
of 20 amperes/lumen . - 8 x 10-10 2.5 x 10-9 lumen lip Equivalent Noise Input. - 4 x 1.0-12 1 x 10-11 lumen 

PulseNeightResolutioné - 8.5 9 % 

With E = too° volts ( Except as noted) and focusing- electrode 
voltage adjusted to g:ve maximum current amplif:cation 

Min. Median Max. 

e 
Sensitivity: 

Radiant, at 4400 3 

angstroms   - 4.8 x 10 amp/watt 

Cathode radiant, 
at 4400 angstroms . - 0.056 amp/watt 

Luminous, at 0 cpse . 1 6 30 amp/lumen 

Cathode luminous: 
With tungsten 
light spurce* . . . 50 70 _ ma/lumen 

Current Amplification . - 8.6 x 104 _ 
Equivalent Anode-Dark-
Current Input é at 
luninous sensitivity 
of 6 amperes/lumen. . _ 5 x 10-10 _ lumen 

Equivalent Noise inputéb - 5 x 10-12 - lumen 

à Averaged over any interval of 90 secones maximum. 

e uncer 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 Irght 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 folIowing conditions: Light incident on the cathode is 
transmitted through a blue filter ( Corning No.C.S. 5-58. Glass Code 
No.5119 polished to 1/2 stock thickne,$) from a tungsten—rIlament lamp 
operated at a color temperature of 2h70° K. The value of light flux 
on the filter is 0.01 lumen. Avoltage of 200 volts is applied between 
cathode and all other electrodes connected together as anode. 

* Fo - spectral cheracteristic of this sou -ce. see sheet SPECTROL CHARACTER— 
ISTIC OF 2870 . K LIGHT SOURCE AND S9ECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870° K SOURCE AFTER PASSING TqROUGH INDICATED BLUE FILTER at 

, front of this section. 
• Measured at a tube temperature of 25° C. Dark current may be reduced 

by the use of a refrigerant. 
6 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° K interrupted at a 
low audio frequency to produce incident radiation pulse , alternating 
between zero and the value stated. The ' on' period of the pulse is 
equal to the ' off' period. Tse output current is measu -ed 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. Thisanode—pulse rise time is primarily a 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 in the photocathode. 

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

Measured with supply voltage ( E) • 1200 to 1300 volts; radiation source, 
an isotope of cesium having an atomic mass of 137 ( 4 137); scintillation 
counter crystal, a cylindrical 2. x 2. thallium-activated sodium- iodide 
tYlée,teaT(71) -- type SDSSSO. Serial llo.il281. manufactured by marshaw 
Chemical Co.. 1945 E. 97 Street, Cleveland S. Ohio]. 

TABLE l 

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 ofpotenti-

ometer between cathode and dynode No.1. The 

focusing-electrode voltage is varied to give 

maximum current amplification. 

OPERATING CONSIDERATIONS 

The operating stability of the 7746 is dependent on the 

magnitude of the anode current and its duration. When the 

7746 is operated at high average values of anode current, a 

drop . nsensitivity ( sometimes called fatigue) maybeexpected. 

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. 

Theuseofan average anode 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 snieédingofthe 774(1 may be 

necessary. 

Adequate light shielding should be provided to prevent 

extraneous light from reaching any part of the 7746. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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The high voLtages at which the 7746 is operated are very 

dangerous. Care should be taken in the design of Apparatus 

te to prevent the operator from coming in contact with these high 
voltages. Precautions should include the enclosure of high-

potential terminals and the use ofinte , lock switches to break 

the prima ,y circuit of the high-voltage power supply when 

access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
ot Phototube having S- II Response 

is shown at front of this Section 

2.00;t26"-- I-
1.68"MINr. 

DIA. ,  

1.70" 
i.08"R. 

TI6 
BULB 

MEDIUM-SHELL 
D1HEPTAL.   

14-PIN BASE 
JEDEC GROUP 5, 

N8 B14-38 

2.31 ' MAX. 
DIA. 

5.8" 
tag" 

6.2" 
MAX. 

92CS-10592 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 3 

3-6 I 
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TYPICAL ANODE CHARACTERISTICS 
DYNODE - No.I- TO - CATHODE VOLTS . 160 
DYNODE- No.I - TO-DYNODE-No.2 VOLTS . 110 
EACH SUCCEEDING- DYNODE- STAGE VOLTS . 80 
FOCUSING- ELECTRODE VOLTAGE ADJUSTED FOR MAXIMUM 
CURRENT AMPLIFICATION. 

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

o o 

ANODE MICROAMPERES 

92CM - 10596R1 

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

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

BETWEEN 
8.05.70 OF E 

MULTIPLIED BY 

CATHODE & DY1 
DYi 6 DY2 
DY2 & DY3 
DY3 8. DY4 
DY4 & DY5 
DY5 & DYE, 
Mt, 8.DY7 
DY7 8. DYE% 
DY8 8. DY9 
DY9 & DT10 
DY10 8. ANODE 
ANODE & CATHODE 

I 

12.4 

2 
4 

FOCUSING-ELECTRODE VOLTAE S ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 

a 
IO 

64 
0 
O • 2 
<0 

10: o: 

14: 
1-

cc 
O 

uo? 
• ; 

4 

Ii 

_I • 108 

N  6 
tr) 

4 

CC 

6 7 0 9 I 2 3 • 6709 234 

500 1000 1500 2000 2500 

SUPPLY VOLTS (E)BETWEEN ANODE AND CATHODE 

92CIA-10597R1 

2 

el& 
6 

4 

4 

2 É, 

lob i-.7; 

4 1-
-J 
0. 

2 1 

Io 
I-

b 

4 W 
cc 

2 

• 

103 
e 

4 

2 

102 

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

DATA 4 
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TYPICAL ANODE-DARK-CURRENT CHARACTERIST C 

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

BETWEEN 8.069e OF E 
MULTIPLIED BY 

CATHODE & DY I 2 
DV' d DY2 1.4 
DY211. DY3 
DY3 d DY4 
DY4 8. [RS 
DY6 L DY6 
DY6 8. DY7 
DY7 8. DY6 
0% 8. DYq 
DYq 8. DY10 
DA° 8. ANODE 
ANODE & CATHODE 12.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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

TUBE TEMPERATURE=2C C 

Ice 5 
0 6 
M 

K5' 

• 

• 

• 

00 2 4 6 6 2 4 6 6 2 4 6 6 2 • 6 6 2 4 6 6 

0.1 0 100 000 100 
LUM NOUS SENSITIVITY—AMPERES / LUMEN 

92CM-10593R1 

RADIO CORPORATION OF AMERICA 
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AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
FOCUSING- ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM 
ETER CONNECTED BETWEEN DYNODE N2I 
AND CATHODE. 

•••• .......... -•••• 

ii11111111111111111111111111111111111111Eiiiiiiiiiiiii111111111111111111iiiiiii 

• 10• BIB ••• •••• • ••••• • ••• •• ••• • • •• • ••••• • •••• ••••• • •••• ••••• • • ••• •• • • • •• la •• •• • 

•••• • •••• • • • •• • • • •• • • • •• •• • 1.• • • • •• • • ••• ••••••• • •• ..... •• • •••• • ••••• • •••• • 

...... 

o o o o o o 
o a ve e N 

RELATIVE ANODE CURRENT— PER CENT 
92CM-I0590 

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

DATA 5 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE - N2 1 - TO - CATHODE VOLTS= 200 
DYNODE - N2 - TO - DYNODE - N2 2 VOLTS = 140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-N2 5 STAGE = 100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 

-700 -650 -600 -550 -500 e 
DYNODE- N2 5 VOLTS (REFERRED TO ANODE) 

92CM-10598 

RADIO CORPORATION OF AMERICA 
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Multiplier Phototube 

• 6-STAGE, MEAD-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 glIe Wavelength of Maximum Response   4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape Curved Circular 
Window: 

Area 0  2 sq. in. 
Minimum diameter 0  5 in. 
Index of refraction  '.51 

01) Direct Interelectrode Capac tances ( Approx.): 
Anode to dynode No.6 1  8 mmf 
Anode to all other electrodes 2  8 gmf 

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   T6 
Socket  Cinch No.121-11-10-134, or equivalent 
Base  Small-Button Ninar 9-Pin ( JEDEC No.E9-37) 

Basing Designation for BOTTOM VIEW  9NG 

• 

Pin 1- Dynode No.1 
Pin 2- Dynode No.3 
Pin 3 - Cynode 
Pin 4-Anode 
Pin 5- Dynode No.6 
Pin 6- Dynode No.4 

DIRECTICN Ci LIGHT 
INTO END Cf ellLe 

Pin 7- Dynode Nc.2 
Pin 8- Internal Con-

nection--
Do Not Use 

Pin 9- Photo-
cathode 

Maximum Ratings, AbsoLute-Naxtuum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC or Peak AC)  1500 max. volts 

e 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.1 
AND CATHODE ( CC or eeak AC)  400 max. volts 

AVERAGE ANODE CURRENT- 0  5 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. I 0-60 

DATA 1 
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Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( E) across a 
voltage divider providing 1/4 of E between cathode 
and dynode No.); 1/8 of E for each succeeding stage; 
and 1/8 of E between dynode No.6 and anode 

With E = 1200 V0111 (ExcePt as noted) 

Mtn. Medran Max. 
Sensitivity: 

Radiant, at 4400 
angstroms  — 0.00024 amp/mw I" 

Cathode radiant, at 
4400 angstroms . . — 0.048 amp/watt 

Luminous, at 0 cps*. 0.1 0.3 170 amp/lumen 
Cathode luminous: 
With tungsten 

light source* . 40 60 ga/lumen eik 
With blue light 

source e   - 0.06 µa IF 
Current Amplification. - 5 x 103 
Equivalent Anode— 

Dark—Çufrent 
Input é   — 1 x 10-8 3 x 10-8 lumen 

Equivalent Noise 
3 10-1 ° Input*   x 1 x 10-9 lumen 

• 

• 
Averaged over any Interval of 30 seconds maximum. 

6 under the following conditions: The light source Is a tungsten-
f Ilament 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 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. 

# under the following conditions: Light incident on the cathode is 
tramsmItted through a blue filter ( Corning, Glass Code Mo.5113 polished 
to 1/2 stock thickness) tram a tungsten- filament lamp operated at a 
color temperature of 2870' K. The value of light flux on the filter 

0.01 lumell. 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 SOURCEANDSPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870° X 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 0.7 ampere per lumen. 
Dark current may he reduced by the use of a refrigerant. 

4 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 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 pulses in 
equal to the ' off . period. The output current is measured through 
a filter which passes only the fundamental frequency of the pulses. 

• 

• 
OPERATING CONSIDERATIONS 

The use of an average anode current will below the 411) 
maximum— rated value of 0.5 milliampere is recommended when 
stability of operation is important. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Electrostatic and/or magnetic shielding of the 7704 rnay Ile be necessary. 

dangerous. Before any part of the circuit is touched, the 

The high voltages at which the 7764 is operated are very 

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" tee r 
.5' 

DIA. 

PHOTOCATHODE— 

2.119' 
tee 

T6 235' 

NINAR 9-PIN BASE 

I,IJEDEC NA E9-37 

.78' 

SMALL-BUTTON 

i  MAX 

/  

BULB 

— PI AX. L_ M 
DIA. 

92CS-I0696 
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• 

• 

• 

• 

• 

CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/4 OF E BETWEEN CATHODE AND DYNODE Nan 1/8 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND /8 OF E 

BETWEEN DYNODE Na 6 AND ANO. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERIST C 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/4 OF E BETWEEN CATHODE AND DYNODE 

N21; 1/8 OF E FOR EACH SUCCEEDING STAGE; AND 1/8 
OF E BETWEEN DYNODE N2 6 AND ANODE. 

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

TUBE TEMPERATURE= 2.5. C 
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Multiplier Phototube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE, COMPACT TYPE HAVING 
IN-LINE DYNCDE STRUCTURE, 0.5"-DIAMETER, CURVED, CIRCU-
LAR, SEMITRANSPARENT PHOTOCAIHODE AND S- I1 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.10 2  4 
Anode to all other electrodes 3  2 

Maximum Overall Length ( Excluding 
flexible leads)   

Maximum Diameter 
Operating Position   
Weight ( Approx.)   
Bulb 
Base 

med 
piLf 

4.0" 
0  78" 

Any 
0.9 oz 
  16 

Small-Button ThirteEnar 12-Flexible-Lead (JEDEC 
No.E12-72), and Protective Plastic Shell 

Basing Designation for BOTTOM VIEW  13A 

Lead 1-Dynode No.1 
Lead 2-Dynode No.3 
Lead 3-Dynode No.5 
Lead 4-Dynode No.7 
Lead 5-Dynode No.9 
Lead 6-Anode 
Lead 7- Dynode No.10 

DIRECT,ON OF LIGHT' 
WO END OF FULD 

Lead 8- Dynode No.8 
Lead 9 - Dyrode No.6 
Lead 10- Dynode No.4 
Lead 11- Dynode No.2 
Lead 12 - Phcitocathode 

Maximum Ratings, Absolute-Naximum Vaiues: 

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)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC or Peak AC)  200 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.I 
AND CATHODE ( DC or Peak AC)  400 ea>. volts 

AVERAGE ANODE CURRENTA 0  5 max. ma 
AMBIENT TEMPERATURE  75 max. OC 

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

DATA 1 
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Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage 1E1 across volt-

age divider providing 1/6 of E between cathode and 

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

With E = 1250 volts dc (Except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstroms  0.006 amp/mw 
Ile Cathode radiant, at 

4400 angstroms . . - 0.048 - amp/watt 
Luminous, at 0 cps*. 3 7.5 60 amp/lumen 
Cathode luminous*. . 40 60 - ma/lumen 

Current Amplification. - 1.25 x 105 
Equivalent Anode-Dark-
Current Inputé • • • 5 x 10-10 5 x 10-9 lumen • 

Equivalent Noise 
Input,'   3 x 10-12 1 x 10-11 lumen 

• 

Averaged over any interval of 30 seconds maximum. 

e Under the following conditions. The light source isa tungsten- filament 
larrp 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 cf 2870 0 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. 

O measured at a tube temperature of 250 C. Dark current may be reduced 
by the use of a refrigerant. 

à under the following conditions: Supply voltage ( E) is as shown, 
250-C tube temperature, external shield is connected to cathode, band-
width 1 cycle per second, tungsten light source of 28700 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. The output current is measured 
through a filter which passes only the fundamental frequency of the 
pulses. 

OPERATING CONSIDERATIONS 

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. 

Electrostatic and/or magnetic shielding of the 7767 may 
be necessary. 

The high voltages at which the 7767 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. 

The flexible leads of the 7767 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. 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Under no circumstances is any device for support to be 
fastened to the protective plastic shell. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- II Response 

is shown at front of this Section 

4-.735"—e 

DI A. 

PHOTOCATHODE 

16 BULB 

SMALL- BUTTON 
THIRTEENAR 

12- FLEXIBLE- LEAD 
BASE 

J E DEC No.EI2-72 
AND 

PROTECTIVE PLASTIC 
SHELL 

.75 MAX.DIA. 
MIN. 

92C S - 10659 

150" 
1,06" 
,I2" 

MAX.  

t .36" MAX. 

4.0" 
MAX. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I 0-60 

DATA 2 
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CHARACTERISTICS 
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SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 
W. OF E BETWEEN CATHODE AND DYNODE NI I; 1,12 OF C 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

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
 

3
 

5
 

6
 
I
V
 
•
 
•
 
0
 
i
 
. 
•
 
e.
,(
6 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES 
40F E BETWEEN CATHODE AND DYNODE NQ I; I/12 OF E FOR 
EACH SUCCEEDING STAGE; AND42 OF E BETWEEN DYNODE 
No 10 AND ANODE. 

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

DASHED PORT ON INDICATES POSSIBLE INSTABILITY. 
TUBE TEMPERATURE • 25* C 

\ 

N.1.. 

2 468 2 4411 2 4681 2 4611 

0.01 0.1 0 100 
LUMINOUS SENSITIVITY—AMPERES/LUMEN 

92CS-10661 
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o 

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

• CADMIUM-SELEMIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Resçonse  See Accompanying Curve 
Wave' of Maximum Response . .   7300 ± 500 inastroms 
Se Surface: e Shape Rectangular 

Length 0  220" ± 0.015" 
edth 0  008" ± 0.003" 
Area ( Average} 0  00175 sa. in. 

Maximum Length rExcluding flexible leads)  0.500" 
Diameter 0  29" 4 0.01" 
Envelope   Glass 

e Seals  Hermetic 
Leads, Flexible  2 
Minimum length   1.5" 
Diameter 0  016" ± 0.003" 

Operating Position   Any 
We;ght ( Approx.  0  04 oz 

• 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO END OF BULB 

A. indicates that the primary chzeactefistic of the element within the 
envelope synlzel is designed to vary under the influence of Light. 

Maximum Ratings, Absolute-Maximum Values: 

VOLTAGE BETWEEN TERMINALS 
(DC or Pe.il< AC)  100 mix. volts 

PHOTOCURRENT   1000 mlx. pa 
POWER DISSIRATIDN  30 mix. mw 
AMB'ENT TEMPERATURE  50 mix. °C 

Characteristics: 

Mtth dc voltage of 22.5 volts between ter-
msnal., and an ambient temperature of 250 C 

Min Median Max. 

Sensitivity: 
RadiantA at 7300 
angstrans  6550 - a/w 

..Jiminouse ,*  - 41 - a/lm 
Illumirati2e ,*  - 500 - ya/fc e Photocurrentt   - - 0.05 pa 

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

DATA 1 

1-61 
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L For conditions where the incident power is 7.65 o 10 -10 watts. 

e For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 K. 

! Incident illumination on the sensitive surface Is 0.01 footcandle. 

V Measured 20 seconds after removal of Incident- Illumination level of 
0.01 footcandle. 

SENSITIVE 
SURFACE 

# 
.425" 

± .050" 

.10" MAX. 

LS" DIA. 

MIN. 

4 

.29"±.0I" 

DIA. 

f 
.220" ±.015" 

.080" MAX. 1 

.5.0. 
MAX. 

.06" 
MAX. 

2 FLEXIBLE 
LEADS 

.016" ±. 003" 
DIA. 

92C5-10865 

• 

• 

• 

o 

o 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7850 

Multipilier Phototube 
I2-STAGE, HEAD-ON, SPHERICAL- FACEPLATE TYPE HAVING 
ENCLOSED, IN- LINE DYNODE STRUCTURE, I.68"-DIAMEFER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATiODE, S- II RESPONSE, 
HIGH CURRENT AMPLIFICATION, AND EXTREMELY SHORT RISE TIME 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response . . 4400 ± 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 me 
Anode to all other electrodes  5.7 /4,f 
Dynode No.12 to all other electrodes 6.8 Pmf 

Maximum Overall Length 6  31" 
Seated Length 5  50" ± 0.19" 
Maximum Diameter 2  06" 
Operating Pcsition   Any 
Weight ( Approx.)   7 oz 
Bulb  T16 
Socket   Cinch Nc.CX-8754 , or quivalent 
Base   Small-Shell Bidecal 20-Pin 

(JEDEC No. 820-102) 
Rasing 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 

DIRECTION OF LIGHT: 
INTO END OF BULB 

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

DATA 1 

5-61 
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Maximum Ratings, Absolute-Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 

SUPPLY VOLTAGE BETWEEN DYNODE No.12 
CATHODE ( DC)  2600 max. volts 
TW . 

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 CURRENTb  2 max. ma 
AMBIENT TCMPERATUPE   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 1 

With E = 2300 volts (ExcePtas noted) and focusing- electrode 

voltage adjusted to give maximum current ampizficatton 

Median Max. 

• 
Sensitivity: 

Radiant, at 4400 
angstroms  4.8 x 10e - 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 - µa/lm 
With blue light 

sourced'. . . . 0.05 - - pa 
Current Amplification. - 8.6 x 107 - 
Equivalent Anode-Dark-

Current Inputg at 
luminous sensitiv-
ity of 6000 a/lm . . - 4 x 10-1 ° 2.5 x 10-9 lm e 

Equivalent Noise Inputb - 3 x 10- 12 - lm 
Anode-PulseRiseTimei. - 2 x 10-9 - 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 10-1 °b sec 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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With E = 18oa volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amplification 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  5.1 x 105 - a/w 

Cathode radiant, 
at 4400 angstroms. 0.056 - a/w 

Luminous, at 0 cpse. - 640 - a/lm 
Cathode luminous: 
With tungsten 
light sourced  50 70 - ma/lm 

Current Amplification. - 9.1 x 106 - 
Equivalent Anode-Dark-
Current Inputd at 
luminous sensitivity 
of 160 a/lm  - 4 x 10-1° _ 1m 

Equivalent Noise Inputh. - 2.4 x 10-12 lm 

Fi th E = 1300 volts (ExcePt as noted) and focusing-electrode 
voltage adjusted to give maximum current amPlification 

Mtn. 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 cpsc. 8 36 300 a/lm 
Cathode lLminous: 

With tungsten 
light sourced  50 70 - ma/lm 

Current Amplification. - 5 x 105  
Equivalent Anode-Dark-

Current Imputg at 
luminous sensitivity 
of 9 a/lm  - 5 z 10-1 ° 2 x 10r9 lm 

Equivalent Moise Input'.   _ 3 , 10-12 - lm 
Pulse Heigh: Resolution   - 8.5 - % 

` Made by Cinch Manufacturing Corporation. 1026 South Homan Avenue, 
Chicago 24, Illinois. 

Averaged over any interval of 30 seconds maximum. 

C Under the following conditions: The light source is 4 tungsten-
filament lamp operated at a color temperature of 2870° %. A light 
input of 0.1 mlcrolumen is used. 

d under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of input flux is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected togethr- as anode. 

e Under the following conditions: Light Incident on the cathode Is 
transmitted through a blue filter ( Cornlig C.S. No.5-58, Glass Code 
No.51I3 polished to 1/2 stock thIckness;from a tungsten- filament 
lamp operated at a color temperature of 28700 X. 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. 

For spectral characteristic of this source. see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 X LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING ISROUGH INDICATED BLUE FILTER 
at front of this section. 

eci) RADIO CORPORATION OF AMERICA Electron Tube Division FInnison, N. J. 

DATA 2 
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g Measured at a tube temperature of 25° C. Dark current may be reduced 
by the use of a refrigerant. 

h Order the following conditions: Supply voltage ( E) is as shown, 250-C 
ti..be temperature, external shield is connected to cathode, bandwidth 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 
f lter which passes only the fundamental frequency of the pulses. 

J Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode- pulse rise time is prIma-llya function of transit-
time variations in the multiplier stages and in 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 
prolocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

Measured with supply voltage t . 1100 10 1400 vOlts; radiatton 
source, an isotope of cesium having an atomic mass of 137 ( Cs , ”): 
scintillatIon-counter crys1al. a cylindrical 2. x 2. thallium-
activated sodium- iodide type [Nal(T1) -- type 808550, Serial No.M.281, 
manufactured by Hgrshaw Chemical Company, 1945 East 97 Street; 
Cleveland 6, Ohlo1. 

TABLE I 

VOLTAGE TO BE PROVIDED BV 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 

betedeen cathode and dynode No.l. 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 ope-ated at high average values of anode cJrrent, a 

drop in sensitivity ( sometimes called fatigue) maybe 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 rilt exceed 

10 microamperes. 

Electrostatic and/or magnetic shielding of the 7850 may 

be necessary. 

Adequate light shielding should be provided to orevent 

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 encloeure 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 
Election Tube Division Harrison, N. J. 

DATA 3 

5-61 
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2.00*±.06" 

HT 
PHOTOCATHODE-

116 
BULB 

BASE 
JEDU NI B20-102 

6.34" 

5.50" MAX. 
±.19" 

92C5- 10941R2 

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 
Electron Tube Division Harrison, N. J. 
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TYPICAL ANODE CHARACTERISTICS 

8 
on 

o 
o 

ANODE MICROAMPERES 

o 
o o o 

o 

DYNODE-No.I-TO-CATHODE VOLTS • 250 
DYNODE-No.1-70-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. 

.......................................... ••••••••••••••••• 

92CM-10937 

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

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

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE Et DY1 
DY1 a DY2 
DY2 a oy3 
Dy3 a oy4 
DY4 El DY5 
DY6 & DY6 
DY6 & DY7 
DY7 & DYE; 

0'1'6 a DY9 
DY9 a DY10 
DYK) & DYil 

DYli & DYI2 
DY12 & ANODE 

ANODE & CATHODE 

2 
1.4 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

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 DIV'DER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN  
6.95% OF E 

MULTIPLIED BY 

CATHODE a DY1 
DY1 a DY2 
DY2 a DY3 
on a DV.; 
DY4 El DY5 
DY5 a or6 
Dy6 a or7 
oy7 a DY9 
DY9 13 DY9 
DY9 a DYI0 
DY10 8 DYii 

DYli a DYI2 
DY12 a ANODE 
ANODE e CATHODE 

I 

14.4 

2 
4 

I 

FOCUSING-ELECTRODE VOLTAGE S ADJUSTED 
MAXIMUM CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT 
OPERATED AT A COLOR TEMPERATURE 

TUBE TEMPERATURE•25. 0 

FOR 

LAMP 
OF 2870 K. 
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LUMINOUS SENSITIVITY—AMPERES/LUMEN 
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RELATIVE ANODE CURRENT—PER CENT 
92CM-I0590 

7850 

AVERAGE FOCUSING-ELECTRODE-
VOLTAGE CHARACTERISTIC 

FOCUSING-ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM 
(TER CONNECTED BETWEEN DYNODE AND 
CATHODE 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

• 

• 

• 

• 

• 

DYNODE - Ng I - TO - CATHODE VOLTS= 200 
DYNODE - Ng I- TO - DYNODE- N 2 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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Vidicon 

• 1200-LINE RESOLUTION 

For Broadcast Film-Pickup or Data Transmission 
with Color or Black- and-White TV Cameras 

DATA 

General: e Heater, for Unipptential Cathode: 
Vo'tage ( AC or DC)  6.3 ± 101' volts 
Current at 6.3 volt   0.6 amp 

Direct Interelectrode Capacitance:a 
Target to all nther electrodes  8 mmf 

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)   1" 

Orientation of quality rectangle— Proper orientation is 

obtained whenthe horizontal scan is essential ly pare; lel to 

the plane ptssing through the tube axis and short index 

po. The masking is for orientation only and does not 

define the proper scanned areaof the photoconductive layer. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Focusing-Alignment Assembly  Cleveland Eleztronicsb 

No.15 VFA 259, or equivalent 
Deflecting Yokec Cleveland Electronicsb 

Np.15 VY 258, or equ.valent 
Overall Length  7.75" ± 0.25" 
Greatest Diameter   1.59" ± 0.01" 
Weight ( Approx  5.25 oz 
Operating Posit on  Any 
Bulb  112 

le Socket Cinchd No.133 98 1 049, 
Alden° '4o.208 SPEC, or equivalent 

Base. . . . Sma;1-Button Superditetrar 8-Pin (JEDEC No.E8-78) 
Basing Designation for BOTTOM VIEW  8LB 

FLANGE 

e Pin 1- Heater 
2in 2- Grid No.1 
Pin 3- Internal Con, 

nection --
Do Not Use 

Pin 4- Grid No.4 
Pin 5 - Gr ,d No.2 SHORT 

INDEX 
PIN 

DIRECTION OF LIGHT 
INTO FACE END OF TUBE 

Pin 6- Grid No.3 
Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Index Pin-

Same as 
Pin 3 

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

DATA I 
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Maximum Ratings, Absolute-Maximum 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 
GRID-No.1 VOLTAGE: 

Negative-bias value   300 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode. . 125 max. volts 
Heater positivewith respect to cathode. . 10 max. volts 

TARGET VOLTAGE  125 max. volts 
DARK CURRENT 0  25 max. µa 
PEAK TARGET CURRENT f  0.6 max. µa 
FACEPLATE: 

Illumination  1000 max. fc 
Temperature   70 max. °C 

Typical Operation: 

For scanned area of o.6" x o.8" and 
faceplate temperature of go' to35° C 

Grid-No.4 ( Decelerator) Voltageo  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' . -45to-100 volts 
Average "Gamma" of Transfer 
Characteristic  0.65 

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

Field Strength at center of focusing 
coil ( Approx  )   46 gausses 

Field Strength of Adjustable 
Alignment Coilh   0 to 4 gausses 

Average-sensitivity operation 

Faceplate Illumination ( Highlight). 8 fc grio 
Target Voltage ,"   20 to 50 volts 
Dark Current()   0.02 µa 
Signal-Output Currentq ( Typical)   0.3 Pa 

Minimum-lag operation 

Faceplate Illumination ( Highlight). .   36 fc 
Target Voltage"'"  10 to 30 volts 
Dark Current()   0.005 ma 
Signal-Output Currentq ( Typical)   0.3 Pa 

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

Cleveland Electronics Incorporated, 1974 East 61 Street, Cleveland. 
Ohio. 

C For minimum geometric distortion, the deflecting yoke should be located 
in its proper axial position 3/ru Inch from the face of the tube. 

d Cinch Manufacturing Corporation. 1026 South Homan Avenue, Chicago 24. 
Illinois. 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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e 

e Alden Products Company. 9140 North Pain Street, Brockton 60, Mass. 

Video amplifiers most be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion. 

g Grid-flo.4 vollaoe must always be greater tnan grid-No.3 voltage. For 
minimum . parthaef effect. grid-No.4 voltage should be adjusted to 
approximately 1.5 times the grid-Mo.3 voltage value, and the focusing-
alignment assemby and deflecting yoke positioned as shown in accompanying 
Recommended Locations of 'Focusing-Alignment Assembly and Deflecting 
lobe. 

It Beam focus Is obtained by the combined effect of grid-No 3 voltage. 
which should be adjustable over indicated range, and a foruslng coil 
having an average field strength of 46 gausses. 

j With no blanking voltage or grid NO.1. 

The alignment coil should be located on the tube so that it, center 
is ola distanceof6 inches from the face of the tube, and be positioned 
so that its axis's coincident with the axis of the tube, the deflecting 
yoke, and the focusing coil. 

M Ind'cated range for each type of service serves only to illustrate the 
operating target-voltage range rormally en.ountered. 

n The target voltage for each 8051 must, be adjusted to that value which 
gives the desired operating dark current. 

P The deflec,ing circuits must provide extremely linear sunning for 
good black-level reproduction. Dark-current signal is proportional to 
the scanning velocity. Any change in scanning velocity produces a 
black- level er-or in direct proportion to the change in tcanning 
velocity. 

al Defined as the component of the highlight target current after the 
dara-current component has been subtracted. 

RESOLUTION CAPABILITY 

Resolution capability of the 8051 may be expressed in 

several ways: A typical value for Ls/kiting Resotutlon is 

1200 TV lines; typical Equ:vatent Some- Wave Response iNe 1 is 

approximately 270 TV lines per picture height; and typical 

Response ta a goo TV Lone Square- Wave Test Pattern is 60 

per cent. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOIOSENSITIVE DEVICE HAVING S- I8 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I -62 
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1.509 ±... 1.00.. 
DIA. ±.05" 

i.oes" 

t  

.125" 

7.75" 
±.25" 

MASKED PORTION 
  OF FACE 

(SEE NOTE) 

FACEPLATE 

TARGET 
FLANGE 

1.5e± .01" 
DIA. 

BASE 
JEDEC No. E8-78 

92CM-I1156 

NOTE: STRAIGHT SI DES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RECOMMENDED LOCATIONS OF FOCUS ING— 
AL IGKMENT ASSEMBLY AND DEFLECTING YOKE 

/— FOCUSING—ALIGNMENT 
ASSEMBLY 

_ TYPE 
8051 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS—III60 

RADIO CORPORATION OF AMERICA 
Electron Te Division Harrison, N. 1 I — 62 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

ILLUMINATION 
SCANNED AREA 
FACEPLATE 

r 
UNIFORM OVER PHOTOCONDUCT VE L.AYER, 

OF PHOTOCONDUCTIVE LAYER • 0.6 it 0.8 
TEMPERATURE • 30* C APPROX. 
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v, «Jet, 0 10 0 e.I CO ID 0 

SIGNAL OUTPUT—MICROAMPERES 
92CM- I I I 55R I 
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• 

• 

• 

• 

• 

DARK-CURRENT RANGE 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= 0.6' x 0.8" 
FACEPLATE TEMPERATURE . 30* C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL- OUTPUT MICROAMPERES O.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER.0.6" X 0.8" 
FACEPLATE TEMPERATURE • 30. C APPROX. 
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TIME AFTER ILLUMINATION IS REMOVED— MILLISECONDS 
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• 

• 

• 

• 

• 

• 

UNCOMPENSATED HORIZONTAL RESPONSE 
TO A SQUARE-WAVE TEST PATTERN 

HIGHLIGHT TARGET MICROAMPERES= 0.3 
DARK CURRENT ( MICROAMPERES). 0.02   
TEST PATTERN: TRANSPARENT SQUARE — 

WAVE RESOLUTION WEDGE 
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0 200 400 600 800 
TV LINE NUMBER 

1000 1200 

92CM — 11157 
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Multiplier Phototube 
10-STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING VENETIAN-
BLIND-TYPE DYNODE STRUCTURE, 1.68' MINIMUM-DIAMETER, FLAT, 
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

DATA 

General: 

Spectral Respon,ie  S-11 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent: 

Shape  Circular 
Window: 

Minimum area 2  20 sq. in. 
Minimum dianeter 1  68 in. 
Index o' refraction 1  51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10   7 kief 
Anode to all other electrodes   8,5 µµf 

Maximum Overall Length  5.81" 
Seated Length   4.87" ± 0.19" 
Maximum Diameter  2.31" 
Operating Position  Any 
Weight ( Approx  )  7 oz 
Bulb  T16 
Socket  Cinch No.3M14a, or equivalent 
Base Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-38) 
Basing Designation for BOTTOM VIEW  14AA 

Pin 1 - Dynode No.1 
Pin 2 - Dynoce 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- ' nternal Connec-

tion—Do Not Use 
Pin 13 - Focus i ng 

Electrode 
Pin 14- Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Maximum Ratings, Absolute -Maxtuum Vaiues: 

SUPPLY VOLTAGE BETWEEN ANODE 
AND CATHODE ( DC)  2000 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( CC)  300 max. volts 

SU°PLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC 1  250 max. volts 

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

DATA I 
5-62 
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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 CURRENTh  2 max. ma 
AMBIF_NT TEMPERATURE   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 I 

With E = 2000 volts (Except as noted) and focustng-electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sens tivity: 
Radiant, at 4400 
angstromsc. . . 

Cathode radiant, 
at 4400 
angstromsd. .   

Luninous, at 
0 cps°  

Cathode Luminousf 
Equivalent Anode-

Dark-Current 
Input at 4400 
angstromsg. . . 

Equivalent Noise 
Input at 4400 
angstromsh. . . 

With E . 1500 volts (Ercept as noted) and focusing- electrode 
voltage adjusted to give martmum current amplification 

Min. Median Mar. 

0.048 

9.6 x 104 

4 x 10,13 

5.3 x 10-15 

a/w 

a/w 

a/lm 
a/lm 

Sensitivity: 
Radiant, at 4400 
angstromsc. . . 

Cathode radiant, 
at 4400 
angstromsd. 

Luminous, at 
0 cps°  

Cathode luminousf 
Current Ampli-

fication  
Equivalent Anode-

Dark-Current 
Input at 4400 
angstroms.). . . 

Equivalent Noise 
Input at 4400 
angstromsh. . . 

7.2x 103 1.5x 104 

0.048 0.06 

19 
7.5 x 10-5 

2.5 x 105 

5.5x 10-13 
4.4 x 10-1 ° 

3.3 x 10-15 
2.7x 10-12 

1.76x 105 a/w 

a/w 

a/lm 
a/Im 

9 x 10-13 
lin 

1.3 x 10-14 
lm 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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With E = 1250 volt (EscePt as noted) and focusing-electrode 
voltage adjusted to give maximum current amp/ification 

Sensitivity: 
Radiant, at 4400 
angstroms°. . . 

Cathode radiant, 
at 4400 
angstromsd. .   

Luminous, at 
0 cps°  

Cathode luminousf 
Eauivalent Anode-

Dark-Current 
Input at 4400 
angstroms°. . . . 

Equivalent Noise 
Input at 4400 
angstromsh. . . . 

Min. 

0.048 

Median Max. 

4.8 x 103 a/w 

0.06 a/w 

a/lm 
7.5 x 10-5 a/lm 

2.3 x 10H 3 

7.45 x 10-15 

• Cinch Manufacturing lorporation. 1026 South Homan Avenue, Chicago 24, 
Illinois. 

• Averaged over any interval of 30 seconds maximum. 

C Under the following conditions: tight incident on the clthode is 
transmitted through a blue filter ( Corning No.C.S.5-58. Glass Code 
No.5113 polished to 1/2 stock thickness-- Manufactured by the Corning 
Glass Works. Corning, New York) from a tungsten- filament lamp operated 
at a color temperatute of 2870° K. The value of light flux incident 
on the filter Is 10 microlumens. Radiant sensitiv.ty is determined on 
the basis of the 5-11 Spectral Response-Characteristic curve located 
at the front of this section. 

d under the same cond lions as shown under (e) except value of light 
flux incioent on the filter is 0.1 lumen. 

e Under the following conditions: The light source , s a tungsten fila-
ment lamp operated at a color temperature of 287 K. A light input 
of 10 microlumens is used. 

Under the following konditions: The lipt source i a tung:ten-fila-
ment lamp operated at a color temperatute of 2870- K. The value of 
light flux is 0.01 lumen and 200 volts are applied betweea cdthode and 
all other electrodes connected together as anode. 

9 At a tube temperature of 25° C. Dark current may he reduced by 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, light source as shown under (o) interruoted at a low 
audio frequency to p•oduce incident radiation pulses alternating be-
tween 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 pastes only the fundamental frequency of the pulses. 

j At a tube temperature of 25° C and with supply voltage ( E) adjusted to 
give a radiant sensitivity of 7200 amperes per wat -. grimi current may 
be reduced by the use of a refrigerant. 

4e) RADIO CORPORATION OF AMERICA Electron The Division Harrison, N. I 5-62 
DATA 2 
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TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.3% 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 
1 
1 

1 
1 

12 

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. 

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

is shown at 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, 

NR1314-313 

2.00..±.0e-al 
DIA. 

DIA. 

2.3I"MAX, 
DIA. 

4.87: 
i. I9 

TI6 
BULB 

5.81 
MAX. 

92CS-11232 

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, CEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE W.LL NOT EXCEED 0.010. FROM 

PEAK TO VALLEY. 

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

2 

10 

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

BETWEEN 

CATHODE 8 DY1 
DTI a DY2 
DY2 8 DY3 
ov3 a ova 
DY4 a DY6 
DY5 a OY6 

DYE, a DY7 
DY7 a DY8 
DY8 a DY9 

DY9 a ario 
DY10 a ANODE 
ANODE a CATHODE 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 

8.3% OF E 
MULTIPLIED BY 

2 

1 

12 

2 

e 
6 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

92CM-11086R1 

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

DATA 4 

5-62 



8053 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

cn 
2 6 

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

BETWEEN 8.3 % OF E 
MULTIPLIED BY 

CATHODE a DY1 
DY1 & DY2 

DY2 a or° 

DY3 8 DY4 

DY.4 a or5 

or5 a or6 
ors a DY7 

DY7 a or5 

ore a DY9 
DY9 & DY10 

DY10 & ANODE 

ANODE & CATHODE 

2 
I 

I 
I 

I 

I 

I 

I 

I 
I 

I 

12 

FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

TUBE TEMPERATURE .25° C 
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RADIANT SENSITIVITY — AMPERES/WATT AT 4400 ANGSTROMS 
92CM-II146 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

• 

• 

• 

• 

• 

• 

DYNODE-Nol-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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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE -No.1-70- CATHODE VOLTS ..- AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS - 125 
FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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

,.1AGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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15 
MAGNETIC FIELD INTENSITY— GAUSSES 

92CS-11235RI 

20 

DYNODE - No.I-TO - CAT MODE VOLTS- AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 125 

FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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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Multiplier Phototube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING VENETIAN-
BLIND-TYPEDYNODESTRUCTURE,2.59" MINIMUM-DIAMETER. FLAT, 
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S- I1 RESPONSE 

DATA 

General: 

Spectral Respon5e  S-11 
Wavelength of Maximum Response . . 
Cathode, Semitransparent: 

Shape  ' 
Window: 
Minimum area 
Minimum diameter 
Index of refraction 

Direct Interelectrode Capacitances 4Approx.): 
Anode to dynellble No.10  7 µµf 
Anode to all other electrodes  8.5 

Maximum Overall Length 6  31" 
Seated Length 5  38" / 0 18" 
Maximum Diameter 3  06" 
Operating Position  Any 
Weight ( Approx.)   9 oz 
Bulb  J24 
Socket  Cinch 40.3M14°, or equ;valent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group5, ko.B14-38) 
Basing Designation for BOTTOM 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- Irternal Connec-

tion--Oo Not Use 
Pin 13- Focusing 

Electrode 
Pin 14- Photocathode 

4400 t 500 angstroms 

Circular 

5  27 5q. in. 
259 in. 
1  51 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Maximum Ratings, Absolute—Nax:mum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( 0C)  2000 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 AND 
ANODE ( DC). . . . . . . . .   300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  250 max. volts 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. J. 1-62 
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SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPDLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENTh  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage It/ across a voltage 
divider providing electrode voltages shown in Table I 

With E = 2000 volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amp/ification 

Min. Median Max. 

• 

• 
Sensitivity: 

Radiant, at 4400 
angstromsc. . . 9.6 x 104 a/w 

Cathode radiant, 
at 4400 111, 
angstromsd. . . 0.048 0.6 a/w 

Luminous, at 0 
cps °  120 a/lm 

Cathode Luminous f 7.5 x10-5 a/lm 
Equ valent Anode-

Dark-Current 
Input at 4400 
angstromsg. . . . 4 x 10-13 w 

Equ -valent Noise 
Input at 4400 
angstromsh. . . . - 5.3 x 10-15 - w 

With E = 15oo volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Min. 

Sensitivity: 
Radiant, at 4400 

angstromsc. . . 7.2 x103 
Cathode radiant 

at 4400 
angstromsd. . 0.048 

Luminous, at 
0 cps°. 

Cathode Luminous' 
Current 

Amplification . . 
Equivalent Anode-

Dark-Current 
Input at 4400 
angstromsj. . . 

Equivalent Noise 
Irput at 4400 
angstroms h . . . 

Median Max. 

1.5 x 104 1.76 x 105 a/w 

0.06 a/w 

19 a/lm 
7.5x 10-5 a/lm 

2.5 x 105 

5.5 x 10-13 9x 10-13 
4.4 x 10-1 ° lm 

3.3 x 10- 15 1.3 x 10- 14 
2.7 x 10-12 lm 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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With E = 1250 volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amp/ Ificat ion 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstromse  4.8 x 103 - a/w 

Cathode radiant at 
4400 angstromsg 0  048 0.06 - a/w 

Luminous at 0 cpse  - 6 - a/lm 
Cathode luminousf   - 7.5x 10-5 - a/lm 

Equivalent Anode-Dark-
Current ! rout at 4400 
angstromsg  - 2,3 x 10-13 - 

Equivalent Noise Input at 
4400 angsroirsg   - 7.45x 10-15 - w 

é Cinch Manuxact.iring Corporation, 1026 South Woman Avenke, Chicago 
24, Illinois. 

Averaged over any interval of 30 seconds maximum. 

C Under the l'ollowing conditions: Light . ncident on the ca ,hode is 
transmitted th-ough a blue filter ( Corning No.C.S.5-58, Dl nos Code 
No.5113 polished to 1/2 stock thickness--Manufactured by the Corning 
Glass Works, Corning, Yew York) froc a tunisten-filament lamp operated 
at a color temperature of 2870- X. The value of light flux incident 
on the filter i, 10 microlumens. Radiant sensitivity is determined on 
the basisof the 6-11 Spectral Response-Characteristic curve located at 
the front o' this Section. 

d Under the some conditions as shown under ( c) except value ot light flux 
incident on the filter is 0.1 lumen. 

e Under the following conditions: The light source is a tungsten- filament 
lamp operated at a color temperature of 2670. K. A light input of 10 
microlumens is used. 

Under the following conditions: The light source is a tungsten- filament 
lamp operated at a color temperature of 2870. R. The value of light 
flux is 0.C1 lumen and 200 volts are applied between cathode and all 
other electrodes connected together as anode. 

g At a tube temperature of 25 ° C. Dark current may be reduced tie use of 
a refrigerant. 

h Under the following conditions: Supply voltage ( E) is as : flown, 25 ° C 
tube temperature. external shield is connected to cathode, bawdwidth 1 
cycle per second, light source as shown under (c) 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 tilter which 
passes only the fundamental frequency of Inc pulses. 

j At a tube temperature of 25 ° C and with supply voltage ( E) adjusted to 
give a radiant sensitivity of 7200 amperes per watt. Dark current may 
be reduced Dy the use of a refrigerant. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harison, 
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TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.3%ofSupply 
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 
Anodê and Cathode 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
12 

Focusing electrode is connected to arm of potentiometer 
between cathode and dynode Col. The focusing—electrode 
voltage is varied to give maximum current amplification. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING S- II RESPONSE 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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FACEPLATE— 
(SEE NOTE) 

1 

IL09" 

C  

.124 
BULB 

BASE 
JEDEC GROUP 5 

No.814-38 

3.00" .06" 
DIA. 

2.59" MIN. 
DIA. 

 2 31" MAX. 
DIA. 

----PHOTOCATHODE 

R. 
D 

5.38" 

6.31" 
MAX. 

92CM - 11080RI 

CENTER LINE OF BULB WILL NOT DEV ATE MORE THAN 20 IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

NOTE: WITHIN 2.59" DIAMETER, DEVIATION FROM FLATNESS OF 
EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010" 

FROM PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 3 
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CHARACTERISTICS 

• 

• 

• 

• 

• 

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

BETWEEN 8-3% OF E 
MULTIPLIED BY 

CATHODE a ori 
DY' a DY2 
DY2 & DY3 
DY3 a DY.; 
DT4 a Dr5 
or5 a or6 
orb a or7 
or7 a DY8 
DY8 a DY9 
DY9 a DYK) 
DY10 & ANODE 
ANODE & CATHODE 12 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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RADIANT SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE ( E1 ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.3 % OF E 
MULTIPLIED BY 

CATHODE & DY1 
DY1 & DY2 

DY2 a ors 
Dy3 a DY4 

DY4 & DY 5 

DY5 8 DY6 

DY6 8 DY7 

DY7 a Dy8 
or8 a DY9 

DY9 a DY10 
DY(o Et ANODE 

ANODE 13 CATHODE 12 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAX MUM CURRENT AMPLIFICATION. 

TUBE TEMPERATURE. 25° C 
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RADIANT SENSITIVITY—AMPERES/WATT 
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• 
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• 

• 

• 

TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE- No 1 -TO -CATHODE VOLTS.200 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE - No.5 STAGE.I0C 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE No.1— TO— CATHODE VOLTS= AS INDICATED 
EACH SUCCEEDING DYNODE—STAGE VOLTS.150 
FOCUSING—ELECTRODE VOLTAGE CONTINUOUSLY 
ADJUSTED FOR MAXIMUM CURRENT AMPLIFICATION. 

PHOTOCATHODE FULLY ILLUMINATED BY A STEADY 
SOURCE PROVIDING UNIFORMLY DIFFUSED LIGHT. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE No.1- 
EACH SUCCEEDING 
FOCUSING-ELECT 

ADJUSTED 
PHOTOCATHODE 

STEADY 
DIFFUSED 

MAGNETIC 
AXIS OF 

TO- CATHODE VOLTS . AS INDICATED 
DYNODE-STAGE VOLTS = 150 

RODE VOLTAGE CONTINUOUSLY 
FOR MAXIMUM CURRENT AMPLIFICATION. 

FULLY ILLUMINATED BY A 
SOURCE PROVIDING UNIFORMLY 
LIGHT. 

FIELD PERPENDICULAR TO MAJOR 
TUBE. 
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Multiplier Phototube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE PPE HAVING VEKET.AN-
BLIND-TYPEDYNODESTRUCTURE,4.38"MINIMUM DIAMETER, FLAT, 
CIRCULAR, SEM.TRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response . . . 4400 ± 500 ancstroms 
Cathode, Semitransparent: 

Shape  Circular 
Window: 

Minimum area 15  1 sq. in. 
Minimum diameter   4.38 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.10  7 mgf 
Anode to all ether electrodes 8  5 me 

Maximum Overall Length 7  69" 
Seated Length 
Maximum Diameter 
Operating Position 
Weight ( Approx.)   1 lb 7 oz 
Bulb  J42 
Socket  Circh No.3M14a, or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.914-38) 
Basing De;ignation for BOTTOM VIEW   14AA 

Pin 1-Dynode No.1 
Pin 2- Dynode No.? 
Pin 3 - Dynodë 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 Connec-

tion--Do Not Use 
Pin 13- Focusing 

Electrode 
Pin 14 - Photocathode 

6  75" ± 0 19" 
5  31" 

 Any 

DIRECTION OF LIGHT: 
INTO ENO OF BULB 

Maximum Ratings, Absolute-Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODERDC)  2000 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC). . . . . . .   300 max. volts 

SUPPLY VOL1AGE BETWEEN CONSECUTIVE 
DYNODES (DC)  250 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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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 CURRENTh  2 max. ma 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El across a volt-
age divider providing electrode voltages shown in Table I 

With E = 2000 volts (Except as noted) and focusing—electrode 
vo ,tage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstromsc. . . . 
Cathode radiant, at 

4400 angstromsd . 
Luminous, at 0 cpse. 
Cathode luminous f . 

Equivalent Anode-
Dark-Current Input 
e4400angstromsg   

Equivalent Noise 
Input at 4400 
angstromsh  

With E = 15oo volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Mtn. Median Max. 

0.048 

9.6 x 104 a/w 

0.06 - a/w 
120 - a/lm 

7.5x 10-5 - a/lm 

4 x 10-13 

5.3 x 10-15 

Sensitivity: 
Radiant, at 4400 

angstromsc. . . . 7.2x 103 1.5 x 104 1.76 x 105 a/w 
Cathode radiant, 

at 4400 angstromsd 0.048 0.06 - a/w 
Luminous, at 0 cpse. 19 a/lm 
Cathode luminous f . 7.5x 10-5 - a/lm 

Current Amplification 2.5 x 105 
Equivalent Anode-

Dark-Current Input 
at 4400 angstrosj .{ - 5.5 x 10-13 9x 10-13 

- 4.4 x 10-1 ° l' m n'i 

Equivalent Noise 
Input at 4400 
angstroms h  - 3.3 x 10-15 

- 2.7 x 10-12 
1.3x 10-14 w 

lm 

With E = 125o volts (Except as noted) and focusing—electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

angstromsc . . . . 
Cathode radiant, 

at 4400 angstromsd 0.048 

• 

• 

• 

• 

4.8 x 103 a/w • 
0.06 

RADIO CORPORATION OF AMERICA 
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Luminous, at 0 cps°. . 
Cathode lunincusf. . . 

Equivalent Anode-Dark-
Current Inout at 
4400 angst-omsg. . .   

Equivalent Noise 
Input at 4400 
angstromsh   

6 a/lm 
7.5 x 10-5 a/lm 

2.3 x L0-13 

7.45 x 10-15 

a Cinch Manufecturing Corporation, 1026 South Homan Avenue, Chicago 
24, Illinois. 

Averaged over any interval of 30 seconds magimum. 

C Under the fallowing conditions: Light incident on the zatmode is 
transmitted through a blue filter ( Corning No.C.S.5-58, Glass Code 
No.5113 polished to 1/2 stock thickness-- Manufactured by the Corning 
Glass Works, Corning, New York) from a tungsten- filament lamp aperated 
at a color temperature of 2870' K. The value of light M I, incident 
on the ? Me- is 10 microlumens. Radiant sensitivity is desermined on 
the basis of an S-11 Spectral Response Characteristic curve located at 
front of this Section. 

d Under the same conditions as shown under ( C) except value of light flux 
incident on the filter is 0.1 lumen. 

e Under tile following conditions: The 1 ight souxce i s a tungsten-? i I ament 
lamp operated at a color temperature of 28?0' X. A light input of 10 
microlumens is used. 

Under the following conditions: The ligot source is a tungsten-Tilament 
lamp operated at a color temperature of 2870 ° K. The vat,e of light 
flux is 0.0: lumen and 200 volts are applied between cath.de and all 
other electrodes connected together as anode. 

g At a tube temperature of 25 ° C. Dark current may be reduced try use of 
a refrigerant. 

Under the following conditions: Supply voltage ( E) is as shawl, 25 ° C 
tube temperature, external shield is connected to cathode, bandwiOth 1 
cycle per second, light source as shown under ( C) interrupted at a low 
audio frequency to produce incident radiation pulses alternating between 
zero and th, value stated. The ? on• pend 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. 

j At a tube temperature of 25° C and with supply voltage ( E) adjusted to 
give a radiant sensitivity of 7200 amperes per watt. Dark current may 
be reduced by the use of a refrigerant. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I -62 
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TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.3% 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 
1 
1 
1 
1 
1 
1 
1 
1 
1 
12 

Fpcusing electrode is connected to arm of potentiometer 

1:1tween cathode and dynode No.1. The focusing- electrode 

voltage is varied to give maximum current amplification. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING S- II RESPONSE 
is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
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FACEPLATE 
(SEE NOTE) 

1 
3.50" 
± . 19" 

1.97" 

J42 BULB 

2.00"± .06" DIA. 

BASE 
JE DEC No. B14 - 38 

5.25" ± .06" DIA. 

4.38" MIN. DIA. 

2.31" MAX. 

PHOTO-
CATHODE 

z ,.  

6.75" 

±1 9' 

7.69" 
MAX. 

92CM-11148RI 

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 SLRFACE OF FACEPLATE WILL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS 
THE SUPPLY VOLTAGE ( E)ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 8.34 OF E 
MULTIPLIED BY 

CATHODE a or i 
ort a oY2 
DY2 a DY3 
DY3 a oy4 
DY4 a ms 
oy5 a or6 
DY6 a DY7 
DY7 a DY8 
DY8 a DY8 

DYq a DY10 
DYle a ANODE 

ANODE a CATHODE 12 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

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

BETWEEN 8.3% OF E 
MULTIPLIED BY 

CATHODE 8 DYI 
DV' 13 DY2 
DY2 Eb DY3 

DY3 8 DY4 

DY4 El DY5 
DY5 Et DY6 

DY613 DY7 

DY7 El DY8 

DY8 a DYg 
DYg 8 DY10 

DYI0 8 ANODE 

ANODE 8 CATHODE 

2 
1 
I 

1 

1 

1 

I 
I 
I 
I 

I 

12 

(n 
M 

FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

TUBE TEMPERATURE.25° C 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE-No.1-70-CATHODE VOLTS *200 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-No.5 STAGE- IOC 
FOCUSING-ELEC-RODE VOLTAGE ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE No.1-70-CATHODE VOLTS - AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS . 125 
FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

0HOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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DYNODE Nal -TO-CATHODE VOLTS . AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 125 
FOCUSING- ELECTRODE VOLTAGE CONTINUOUSLY ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

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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8093A 

Image Orthicon 

fb MAGNETIC FOCUS MAGNETIC DEFLECTION 

ANTI-GHOST IMAGE SECTION 

For Stadio Black-and-White TV Cameras. The 8093A 
is Unilaterally Interchangeable with the 8093. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 . .   0.600 amp 

Direct lnterelectrode Capacitance ( Approx.): 
Anode to all other electrodes . . . 12 mmf 

Target-to-Mesh Spacing (Average) 0  001" 
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; a condition that may be 

achieved in some camera designs with a 1.6 diagonal 

image on the photocathode. 

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  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflection-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil: 

Length  15/16" 
Position on neck  .centerline of coil located 

8.5" from flat area of the 
jumbo annular base. 

Photocathode Distance Inside End c4 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 vert ka:. 

Weight ( Approx  )  1 lb 2 oz 

0 RADIO CORPORATION OF AMERICA 
Becton Tube Division Harrison, N. 1. 
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Shoulder Base  Keyed Jumbo Annular 7-Pin 
BOTTOM VIEW 

P n 1- Grid No.6 Pin 5- Grid No.5 
P n 2- Photocathode 
P n 3- Do Not Use Pin 6-Target 

Pin 4- Do Not Use Pin 7- Do Not Use 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.814-45) 

BOTTOM VIEW 

Pin 1- Heater 
Pin 2- Grid No.4, 

Field Mesh 
Pin 3- Grid No.3 
Pin 4 - Do Not Use 
Pin 5- Dynode No.2 
Pin 6- Dynode No.4 
Pin 7- Anode 
Pin 8- Dynode No.5 
Pin 9- Dynode No.3 
Pin 10- Dynode No.l, 

Grid No.2 
Pin 11- Do Not Use 
Pin 12- Grid No.1 
Pin 13- Cathode, 

Suppressor Grid 
Pin 14 - Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 

WHITE INDEX LINE 
ON FACE 

xim: in the tube symbol, the suppressor grid connected to the cath-
ode, and the field-mesh grid connected to grid No.4, are intentionally 
without numbers to avoid upsetting industry practice of associating 
furctional camera control knobs with specified grid numbers. For 
example, beam- focus control is generally associated with knob iden-
tified as G4 ( Grid ko.4). 

Maximum and Minimum Ratings, Absolute-MaxImua % toes: 

PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 
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 

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 

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



8093A 

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 
ANODE SUPPLY VOLTAGE'   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

Typical Operating Values:b 

Photocathode Voltage ( Image Focuslc . -325 to-475 volts 
Grid-No.6 Voltage ( Accelerator)--

Approx. 75% of photocathode voltage°. . -210 to-360 volts 
Target-Cutoff Voltage'  -3to+1 volts 
Grid-No.5 Voltage ( Decelerator)   Oto40 volts 
Grid-No.4 Voltage ( Beam Focus) c   140to180 volts 
Grid-No.3 Vcltagef  260to300 volts 
Grid-No.2 .1 Dynode-No.1 Voltage   300 volts 
Grid-No.1 Voltage for Picture Cutoff. -45 ta -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 
Target-Temperature Range  35to45 oc 
Minimum Peak-to- Peak Blanking Voltage . 5 volts 
Field Strength at Center 

of Focusing Coil g   75 gausses 
Field Strength of Alignment Coil   Oto3 gausses 

Performance Data: 

With conditions shown under Typical Operattng Values and 
with camera lens set to bring the picture htgh4ghts one 
stop above the "knee" of the light- transfer characteristic 

Min Average Mar. 

Cathode Radiant Sensitivity 
at 4500 angstroms   - 0.028 

Luminous Sensitivity 
(2870° KJ   30 60 

Anode Current ( DC)  - 30 50 
Signal-Output Current 

(Peak to peak)   5 
Ratio of Peak-to-Peak 

Highlight Video-Signal 
Current to RMS Noise 
Current for bandwidth of 
4.5 Mc  40 45 

Plotocathode Illumination at 
2870° K required to bring 
picture highlights one stop 
above the " knee" of light-
transfer characteristic . . 0.040 0.060 fc 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Amplitude Response at 400 TV 
lines per picture height 
(Per cent of large-area 
black to large-area white('  30 50 

Limiting Horizontal 
Resolution  500 675 TV lines 

Uniformity: 
Ratio of shading ( Back-

ground) signal tohigh-
light signal   0.12 0.15 

Variation of highlight 

gl, signal ( Per cent of 
maximum highlight 
signal)]   20 25 % 

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

h with 6095A operated in RCA- TA- 11 or - TA-51 camera. Other cameras may 
require slightly different voltage ranges. 

C Adjust for best focus. 

d FA'rp:rinere highl ightloftCarlhge.eiVaget.he grid-No.6 voltage should be 1111, 

e Normal setting of target voltage is .2 volts from target cutoff. The 
target supply voltage should be adjustable from -5 to 65 volts. 

f adjust to give the most uniformly shaded picture near maximum signal. 

2 Direction of current should be such that a north- seeking pole is attracted 
to the inssge end of the focusing coil, with the :indicator located out-
side of and at the image end of the focusing coll. 

h Measured with amplifier having flat frequency response. 

i 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 
Electron Tube Division Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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DIA. F.135" :fe;" 

38.5*±10* 

ENLARGED BOTTOM VIEW  

92CM - 8293R3 

2.56: 
i.I2 

.425" 
t.025" 

.040" 
3.002- DIA. 

6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

2.00.±.06' 
01A. 

BASE 
JEDEC GROUP 5, 

NE 814-45 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
1.315 AREA IS FLAT R•mIN • 

I.185"R. MAX. 

25043' 

SEE NOTE I 

15.20 NOTE I: DOTTED AREA IS FLAT OR 
±.2e EXTENDS TOWARD D1HEPTAL-BASE 

END OF TUBE BY 0.060" MAX. 

.093t .003" 
' 

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 WI LL FIT FLAT-

PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER OF 

0.065" ± 0.001" AND ONE HOLE 
HAVING DI AMETER OF 0.150" ± 

0.001". ALL HOLES HAVE DEPTH 

OF 0.265" ± 0.001". THE SIX 
0.065" HOLES ARE ENLARGED BY 

45° TAPER TO DEPTH OF 0.047". 

ALL HOLES ARE SPACED AT AN-

GLES OF 51 °26' ± 5' ON CIRCLE 

DIAMETER OF 2.500" ± 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 

0.187" ± 0.001", CENTERED 

BETWEEN PIN HOLES TO BEAR 

AGAINST FLAT AREAS OF BASE. 

RIM EXTENDING OUT A MINIMUM 

OF 0.125" FROM 2.812" DIAM-

ETER AND HAVING HEIGHT OF 

0.126" ± 0.001". 

d. NECK- CYLINDER CLEARANCE HOLE 

HAVING DIAMETER OF 2.200" 

± 0.001". 

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

• 

• 

LOW-POWER ( 0.6-WATT) HEATER 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For Compact, Lightweight, Transistorized TV Cameras 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t :0% volts 
Current at heater volts = 6.3 0  095 amp 

Direct lnterelectrode Capacitance:' 
Target to all other electrodes  5.0 Awf 

Spectral Response   See Curve 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (4 x 3 aspect ratio)   0.62" 
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 straighl sides are parallel to the plane passing through 

the tube axis and short pin. 

Focusing Method   Electrostatic 
Deflection Method  Magnetic 
Overall Length  6.25" -t 0.10" 
Greatest Diameter   1.125" t 0.010" 
Operating Position  Any 
Weight ( Approx  )  2  8 oz 
Bulb T8 
Bulb Diameter   1.025" t 0.003" 
Deflecting Yoke  Cleveland Electronicsb 

No.VY 111 3, or equivalent 
Alignment Coil  Cleveland Electronicsb 

No.VA 118, gr equivalent 
Socket Cinchc No.133 98 11 015, or equivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8LN 

Pin 1 - Heater 
Pin 2- Grid No.1 
Pin 3-Grid N0•3 
Pin 4 - Gr d No.5 
Pin 5 - Gr .d No.2 
Pin 6-Grid No.4 

FLANGE 

SHORT 
MN 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Pin-

Do Not Use 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Minimum Ratings, Absolute-Maximum Values: 

For scanned area of 112" 2 318" 

GRID-No.5 VOLTAGEd  750 max. volts 
GRID-No.4 VOLTAGEd  750 max. volts 
GRID-No.3 VOLTAGE   200 max. volts 
GRID-No.2 VOLTAGE   750 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value   300 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode • 125 max. volts 
Heater positive with respect to cathode • 10 max. volts 

TARGET VOLTAGE  100 max. volts 
DARK CURRENT  0.2 max. ma 
PEAK TARGET CURRENT °  0.4 max. ma 
FACEPLATE: 

Illumination  1000 max. fc 
Temperature   71 max. °C 

Typical Operation and Performance Data: 

For scanned area of 1/d" X 3/8" and 
faceplate temperature 0130 0 t035 ° C 

Low- Voltage High- Voltage 
Operation Operation 

Grid-No.5 ( Decelerator) 
Voltage  

Grid-No.4 Voltage. . .   
Grid-No.3 ( Beam-Focus-

Electrode) Voltage . . 
Grid-No.2 ( Accelerator) 

Voltage  
Grid-No.1 Voltage for 

picture cutoff. . . 
Typical Electrode 

Currents: 
Grid No  5  
Grid No  4  
Grid No  3  
Grid No  2  

Lag:9 
Typical   
Maximum  

Average "Gamma" of 
Transfer Character-
istic for signal-out-
put current between 
0.02 ma and 0.2 ma . . 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to 

grid No  1  
Whenappliedtocathode  

Limiting Resolution at 
center of picture. . . 

• 

• 

e 

300 500 volts 
180 300 volts 

0 to 60 50 to 100 volts 

300 300 vol ts 

-45 to -100 -45 to -100 vol ts 

1.2 2 Pa • 0.015 1.5 ma 
0.001 0.0015 ma 
300 300 Pa 

15 _ % 
20 

• 
0.65 

75 
20 

600 700 TV Lines 

volts e 
volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Amplitude Response to a 
400 TV Lire Square-

. Wave Test Pattern at 
center of picture  15 25 

Alignment Ccil   h h 

Average-Sensitivity OPeration 

Under typical operating conditions specified 
for either low- or high-voltage operation 

Faceplate Illumination 
(Highlight)   1.0 

Target Voltagei  k  20 to40 
Dark Current@  0.02 
Signal-Output Current@ . . 0.2 

High-Sensitivity Operation 

Under tyPicat operating conditions specified 
for either low- or high-voltage operation 

Facep' ate I 1 umi nat ion 
(Highl ight)   0.1. fc 

Target Voltagei  k   30 to 60 volts 
Dark Current*  0.10 ma 
Signa; -Output Current" . .   0.10 ma 

fc 
volts 

ma 
pua 

n This capacitance,whicheffectively is tMe output impedancetfthe 8134, 
is increased when the tube is mounted in tom deflecting-yoke assembly. 
The resistive component of the output impedance is in ordes of 100 
megohms. 

Cleveland Electronics Incorporated, 1974 East 61 Street, Cleveland, 
Ohic. This deflecting yoke and alignment coil provide proeer tube 
operation but are not designed for minimum weight applications. 

C Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 24, 
'llinois. 

d The maximum voltage difference between grids No.4 and No.5 shbuld not 
exceed 300 ,, olts. 

e C=nrs"OtfCr: must be designed poperly to handle peak target 

distortion. 

With no blanking voltage on grid 110.1. 

g Def ined as the per cent of initial value of signal-output current 1/20 
second after illumination is removed. Values shown are ' or initial 
signal-output current of 0.2 microampere and a dark current of 0.02 
microampere. 

h The alignment coil should be located or 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 is coincident with :he 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 8134 must ae adjusted to that value which 
gives the desired operating dark currert. 

a The deflecting circuits must provide extremely linear , anning for 
good black- level reproduction. Dark-current signal is proportional to 
the scanning velocity. Any change in scanning velocity produces a 
black- level error indirect proportiontdthechange inscanningmelocity. 

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

P Operation at this higher sensitivity level will result isv a decrease 
in the reso'ution capability of the 8154. 

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

Resolutton of the 8134 is about 600 TV lines per picture 

height when operated with a grid-No.5 voltageof 300 volts and 

a grid-No.4 voltage of 180 volts. A resolution capability of 

over 700 TV lines is obtained when the 8134 is operated with 

a grid-No.5 voltage of 500 volts and grid-No.4 voltage of 

300 volts. 

The target connectton may be made by a suitable spring-

finger contact bearing against the edge of the metal ring at 
the face end of the tube. 

1.125" . 835" 
±.010" ±.035" 

F.050" 

6.25" 
±..10" 

MASKED PORTION 
2> OF FACE 

(SEE NOTE 0 

FACEPLATE 
METAL 
TARGET 
FLANGE 

1.025±.003" 

• 

• 

• 

• 
.375" 

(SEE NOTE 2) 

• 

• 

BASE 
2_  JEDEC No.E8-1I 

92CS-11592 

MOTE I: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT PIN. 

MOTE 2: WITHIN THIS DISTANCE, DIAMETER OF BULB IS 1.025" 

+ 0.003" -0.030". 

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

• 

• 

• 

RECOMMENDED LOCATION OF DEFLECTING YOKE 

For opt mum geometry and oPtt-
mum output-signal uniformity 

HORIZONTAL AND 
VERTICAL DEFLECTING COILS 

END OF ELECTRON GUN— 

TWO CONCENTRIC 
MAGNETIC SHIELDS 

92CS - 11595 

DARK-CURRENT RANGE 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= /2 x /8' 
FACEPLATE TEMPERATURE= 30* C APPROX 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE L AYER . 1/ 2" x 3/8" 

FACEPLATE TEMPERATURE.30' C APPROX. 

o 
o 

cO e CO 0 e CO 0 

o 
SIGNAL OUTPUT—MICROAMPERES 92CM-11601 

RADIO CORPORATION OF AMERICA e 
Electron Tube Division Harrison, N. J. 
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TYPICAL SPECTRAL-SENSMVITY CHARACTER STIC 

• 

• 

• 

• 

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

SIGNAL— OUTPUT MICROAMPERES FROM 
SCANNED AREA OF I/2"K 3/8" = 0.02 

DARK CURRENT ( MICROAMPERES).0.02 
111,11111 

0.110 
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>-
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20.050 
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o 
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TYPICAL PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL —OUTPUT MICROAMPERES = 0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2" x 3/8" 
FACEPLATE TEMPERATURE = 30* C APPROX. 
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TYPICAL HORIZONTAL SQUARE-WAVE 
RESPONSE CHARACTERISTICS 

HIGHLIGHT TARGET MICROAMPERES = 0.3 
DARK CURRENT ( MICROAMPERES). 0.02 
TEST PATTERN:TRANSPARENT SQUARE— 

WAVE RESOLUTION WEDGE. 
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CURVE A: GRID—No.5 VOLTS= 500; 
GRID—No.4 VOLTS = 300 

CURVE B: GRID—No.5 VOLTS= 300; 
GRID—No.4 VOLTS = 180 

200 400 600 800 
TV LINE NUMBER 
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Electron Tube Division Harrison, N. J. 

92CM—I1609 

DATA 5 



8134 
TYPICAL HORIZONTAL-DEFLECTION-CURRENT 

CHARACTERISTIC 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 1/2"x3/13. 
GRID-No.4 VOLTAGE•0.6 GRID-No.5 VOLTAGE 

200 400 

GRID-No.5 VOLTAGE—VOLTS 
600 

92C5-11605 

800 

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