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RCA THYRATRON, GLOW-DISCHARGE, 

IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

• 

• 

• 

• 

e 

• 

THYRATRONS 

Triodes 

MAXIMUM RATINGS 

Anode Tempera- Peak Filament-F 
Current turc Inverse or RCA Type 

Av Peak Range Anode Heater-H 

Amp Amp oc Volts Volts Amp 

Mercury-Vapor Types 

. 5557 
• • 627 

5563A 
• 11 5559 
4 1,, 36to')0 . 677 
6.1 40 • t. 676 

Gas Types 

•  .€, 692 
• ., 6I30/3C45 

.., 0.6 884 
• C. • .i 8 1.5 885 
' i--2. ..5 F 6.3 CIK/6014 
.5 . ,.' F 9 C3J/5632 

2.5 30 -tit, to */ t, .3 F 9 C3JA/5684 
2.5 30 -55 to + 75 .. F 9 C3JL 
6.4 77 . ; 21 C6J/5C2I 
6.4 77 21 C6JA/5685 
18 100 - ' r 31 CI6J/5665 

Gas and Mercury-Vapor Types 

1 3 -40 to +81: 5 714/7021 
1 8 -40 to +80 6.3 716/6855 
1.5 6 -40 to + 80 t. F 7 3C23 
2.5 30 -40 to+80 9 710/6011 
6.4 77 -40 to +80 . 1 760/6858 

Tetrodes 

Mercury-Vapor Types 

,.t, 401080 1 ' 5560 
30 40 to80 1510 D 6328 

3.? 40 40 to80 2500 0 H 5 672A 
6.1 40 40 to80 2000 I+ 10 172 
'.' 40 40 to80 2500 t 105 

Gas Types 

. - to4-7 . 1 5696' 
. MI' 

5727' 
502A 

111› THY, GLOW-DIS, RADIO CORPORATION OF AMERICA I GN, & VAC-GA 
Electronic Components and Devices Harrison. N. j. TUBE GUI DE I 
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RCA THYRATRON, GLOW-DISCHARGE, 

IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

Tetrodes (Coned) 

MAXIMUM RATINGS 

Anode Tempera-
Current  ture 

Av 
Amp 

Peak 
Amp 

Range 
OC 

Peak 
Inverse 
Anode 
Volts 

Filament-F 
or 

Heater-H 

Volts Amp 

RCA Type 

Gas Types ( Cont'd) 

-7t 
-75 to • 
-7b to + 9c_ 
-7t to (-:) 150 

2050 
2050A 
6012 
3D22A 

GLOW-DISCHARGE TUBES 

Average DC 
Operating 
Volts 

DC Operating 
Current Range 
Milliamperes 

Average DC 
Starting 
Volts 

RCA Type 

Voltage-Regulator Types 

Li 

. 991 
0C2a 
0A3 
0A3A 
OB2 a 
G074a'b 
0C3A 
OD3A 
0A2a 
6073c 
OD3 

Voltage-Reference Types 

. . 565Ie d 
56510 

Relay Types 

Maximum Peak 
Inverse Anode 

Volts 

Maximum Cathode 
Milliamperes 

RCA Type 
Peak Average 

1 

1C21 e 
5823 a'f 
0A4G f 

• 

• 

• 

• 

• 

• 
THY, GLOW—SIT, 
I GN, & VAC—GA RADIO CORPORATION OF AMERICA 
TUBE GU IDE I Electronic Components and Devices Harrison, N. J. 



RCA THYRATRON, GLOW-DISCHARGE, 

IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

IGNITRONS 

• 

• 

• 

e 

• 

MAXIMUM RATINGS 1 

For pouer..utols trequrnoir,ot 25 to 60 11, 

Anode Current 

Demand 
Power 

IVA 

RMS 
Supply 

Volts 

Peak 
Anode 
Inverse 

or 

Forward 
Volts 

RCA Type 
Time 

Av for Inter- 
vals 

Amp Sec 

Peak 

Amp 

Resistance-Welding Control Serviceh 

,I. 1 . 

' 

_ 
_ 

5550 

_ 

55514 

14 

_ 
_ 

55524 

Intermittent Rectifier Service and 
Frequency-Changer Welder Service 

1 _ 

- 

- 
_ 

- 

555IA 

5552Aj 

Resistance-Welding-Capacitor Discharge Service 

i.. 

, 
k 5550 

VACUUM-GAUGE TUBES 

Gas Pressure Range Gauge 
Type 

RCA Type 
in mm of Ng ( Torr) in microns 

, m . 1946 

. m 
. 

m 1947 

' • 1949 

' 
m m 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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RCA THYRATRON, GLOW-DISCHARGE, 

IGNITRON, & VACUUM-GAUGE TUBE GUIDE 

a Miniature. 

b "premium" version of 002 intended for applications critical to shock and 
vibration. 

C " Premium" version of 062 intended for applications critical to shock end 
vibration. 

d Like the SE,51 but has greater voltage stability. 

e For operation from a dc supply. 

f For operation from an sr supply. 

9 Per tube 

h Two tubes in inverse- parallel circuit. 

Intermittent Rectifier Service only. 

k Forward volts = 6000, inverse volts. 3000. 

M Range of greatest sensitivit y. 

-"Y • • RADIO CORPORATION OF AMERICA 
• '-- •' Electronic Components and Devices Harrison, N. 1 
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GRID- CONTROLLED RECTIFIER CIRCUITS 

Numerical Relationships Among Electrical Quantities 

E . Ir,ns. Sec. Voltage (Res) la, = Average DC Output Current 

Ea, = Average DC Output Voltage 1p = Average Anode Current 

Ebm i . Peak Inverse Anode Voltage Ip = Anode Current ( Res) 

Ern = Peak DC Output Voltage 1p„, . Peak Anode Current 

Er = Major Ripple Voltage ( RMS) Pal = Line volt-Amperes 
f = Supply Frequency Pap = Trans. Pri. volt-Amperes 

'r = Major Ripple FrequenCy Paa = Trans. Sec. Volt-Amperes 

OC HOW,' (E.,. x I„) 

Nutt: Conditions astuned 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.' Fig.2 Fig.3 Fig.4 Fig.5 Fig.6 Fig.? Fig.8 

Voltage Ratios 

E/Eav 2.22 1.11 1.11 0.854 0.854 0.427 0.785 0.74 

Ebmi /E 1.41 2.83 1.41 2.45 2.45 2.45 2.83 2.83 

E i/Eav 3.14 3.14 1.57 2.09 2.09 1.05 2.22 2.09 

E,,/Ea,, 5.14 1.57 1.57 1.21 1.05 1.05 1.11 LO5 

Er/tao 1.11 0.472 0.472 0.177 0.04 0.04 0.106 0.04 

Frequency Ratio 

fr/f I 2 2 3 6 6 4 6 

Current Ratios 

V lav 1.57 0.785 0.785 0.578 0.289 0.578 0.5 0.408 

'b il av 
I 0.5 0.5 0.33 0.167 0.33 0.25 0.167 

Reszstive Load 

ipmn a, 

lv,/l b 

3.14 

3.14 

1.57 

3.14 

1.57 

3.14 

1.21 

3.63 

0.52 

3.14 

1.05 

3.14 

1.11 

4.5 

1.05 

6.3 

Inductive Loads 

lomil av 
_- I I 1 0.5 1 1 1 

Power Ratios 

Resistive Load 

PaS /PdC 3.49 1.74 1.24 -- -- -- -- --

Pap/Pdc 2.69 .23 1.24 -- -- -- -- --

Pal /PdC 2.69 .23 1.24 -- -- -- -- --

Inductive Load. 

Pas/'dc 
__ .57 1.11 1.71 1.48 1.05 1.57 1.81 

Pap/Pdc 
-- 1.11 1.11 1.21 1.05 1.05 1.11 1.29 

Pal /Pdc -- 1.11 1.11 1.21 1.05 1.05 1.11 1.05 

' Bleeder current of 2% full-load current will provide ex iting current 
for balance coil and thus avoid poor regulation at light loading. 

6 The use of a la ge filter- input choke is assumed. 

4-57 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW 11151e 
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GRID- CONTROLLED RECTIFIER CIRCUITS 

SINGLE-
PHASE 
SUPPLY 

FIG. I HALF-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 

FIG. 3 SERIES SINGLE-PHASE 

PHASE SHIFTER 

34,HASE 
SUPPLY 

FIG.4 HALF-WAVE THREE -PHASE 

PHASE SHIFTER 

>PHASE 
SUPPLY 

N-NEUTRAL 

PHASE SHIFTER 

Eon 

 'nun 

FIG.2 FULL-WAVE SINGLE-PHASE 

FIG.5 PARALLEL THREE-PHASE (QUADRATURE OPERATION) 

Devices and arrangements shown or described herein may use patents of RCA 
or others. Information contained herein is furnished without responsi-
bility by RCA for its use and without prejudice to RCA's patent rIghtS. 
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GRID- CONTROLLED RECTIFIER CIRCUITS 

4-t.7 PELT IF I ER 
C IRCU I TS 2 
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0A2 

VOLTAGE REGULATOR 
MINIATURE GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Mounting Position  Any 
Mayimum Overall Length   2-5/8" 
Maximum Seated Length  
Length, BaseSeat to Bulh TnplFxcluding tip) 2" t3/32" 
Maximum Diameter   3/4" 
Weight ( Approx.)   0.3 oz 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   580 

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

Connection-
Do Not Use 

Pin 4- Cathode 

Pin 5- Anode 
Pin 6- Internal 

Connection-
Do Not Use 

Pin 7- Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CUR F[ 7,  75 max. ma 

DC CATHODE CURRENT   i30 max. ma 
5 min. ma 

FREQUENCY  0 max. cps 
AMBIENT-TEMPERATURE RANGE  -55 to +90 OC: 

Circuit Values: 

Shunt Capacitor 0  1 max. mgf 
Series Resistor  See °Perating Considerations 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Av. Max. 

DC Anode-Supply Voltage  - volts 
Anode Breakdown Voltage  156 185' volts 
Anode Voltage Drop   1406 151 168' volts 
Regulation (5 to 30 ma)  2 6' volts 

Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by asteady-state operating condition of at least 
20 minutes, or tube performance will be impaired. 

e Not less than indicated supply voltage should be provided to insure 
'starting throughout tube life. 

▪ Maximum individual tube value during useful life. 
e Minimum individual tube value during useful life. 

-4-Indicates a change. 

NOV. 5, 1954 TUIE DIVISION 
10010 CORPORATION 0f AMERICA, HARRISON, HEW ARM 

DATA 1 

-4-
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0A2 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used inseries with 

the 0A2 to limit the current through the tube. The value 

for the series resistor is dependent on the maximum anode-

supply voltage and the ratio of the current through the 
load to the operating current of the 0A2, and should be 

chosen to limit the operating current through the tube to 

30 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 

0A2 is determined by the minimum and maximum values of the 
supply voltage. Afterthe value of series resistor for the 

maximum supply voltage has been calculated as indicated 
above, it is then in order to determine if this value will 

permit adequate starting voltage when the supply voltage 

falls to its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 

be used and the calculations repeated. It will be apparent 

from such calculations that the higher the minimum supply 

voltage and the smallerthe difference between its minimum 

and maximum values, the higher will be the load current 

that can be regulated. 

When equipment utilizing the 0A2 is . turned on", .a 

starting current inexcessofthe average operating current 

is permissible as indicated under Maximum Ratings. When 
the tube is subjected to such high starting currents, the 

regulated voltage may require up to 20 minutes to drop to 

its normal operating value. This performance is charac-

teristic of voltage- regulator tubes of the glow-discharge 

type. Similarly, the regulation is affected by changes in 

current within the operating current range. For example, 

the regulation of a tube operated for a protracted period 

at 5 milliamperes and then changed to 25 milliamperes, may 

be somewhat different fromthevalue that will be obtained 

after a long period of operation at 25 milliamperes. 
Likewise, the regulation may change somewhat after a long 

idle period. 

In order to handle more load current, two or more 0A2's 

may be operated in parallel, but such parallel operation 
requires that a resistance of approximately 100 ohms be 

used In series with each 0A2 in order to equalize division 

ofthecurrent betweenthe paralleledtubes. The disadvantage 

of this method, of course, is that the use of resistors 

impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 

the 0A2, thecapacitor should be limited invalue to 0.1 µf. 

A larger value may cause the 0A2 to oscillate and thus give 
unstable regulation performance. 

NOV. 5, 1954 nee onnsex4 
Rm.° CORPOIATION Of AMERICA, MARRISOM, NEW MU, 
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0A2 

VOLTAGE REGULATOR 

SERIES 
RESISTOR 

TO 
FILTER 

'egg 
-  1  

T OPE 
0A2 OR 082 

 O 
tEl REGULATED 

SUPPLY VOLTAGE 
TO LOAD 

6ri 151) 
OB2 10B 

sac - es lu 

Typical circuit to provide regulated supply volt-
age of approximately ojo or 1o8 volts to load. Re-
moval of tube from socket removes voltage from load. 

SERIES 
RESISTOR 

TO 
FILTER 
(DC 

VOLTAGE 
SUPPLY) 

PTC3-•51210 

TYPE 
0A2OROB2 

• BI 

VOL 15 
TYPE APPROX. 
0A2 300 
OB2 216 

REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

Typical circuit using two 0A2's or two OB2's to pro-

vide regulated supply voltages of approximately 300 
or 216 volts and ojo or 108 volts to load. Socket con-

nections are so made that voltage on load is removed 
when either tube is taken from its socket. 

CIRCUIT FOR BIAS— SUPPLY REGULATION 
IS SHOWN ON NEXT PAGE. 

Many of the devices and arrangements shown or described herein use 
inventions of patents owned by RCA or others. information contained 
herein is furni shed without assuming any responsibility for its use. 

DEC. 30, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, DAIMON, NEW JERSEY 
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0A2 
VOLTAGE REGULATOR 

SERIES 
RESISTOR 

-C 

DC 
BIAS 

SUPPLY 

C 
-e  

TYPE 
0A2 OR 062 TO CATHODE 

OF TUBE 

REGULATED 
BIAS 

VOLTAGE 

TYPE VOLTS(APPROXJ 
0A2 150 
082 106 

92CS-•513111 TO GRID 
OF TUBE 

Typical circuit for bias- supply regulation. Removal 
qf tube from socket opens 8- supply circuit of regu-

lated tubes. 

DEC. 30, 1947 TUBE DEPARTMENT 
JADIO CORPORATION OF AFAFRICA, HARRISON, NEW JERSEY 

DATA 2 



0A3 

VOLTAGE REGULATOR 
GICW—DISCHARGE TYPE 

Cold 

GENERAL DATA 

Electrical: 

Cathode   

Mechanical: 
Mounting Position   Any 
Maximum Overall Length  4-1/8" 
SE.ated Length   3-3/8" ± 3/16" 
Maximum Diameter  1-9/16" 
Dlmensionul Outline 
Weight ( Approx  1 
Bulb 

 See Genet-el Section 
1  3 oz 
ST- 12 

Base  Small-Shell Octal 6- Pin (JETEC No.86-3) 
Basing Designation for BOTTOM VIEW  4AJ 

Pin 1- No Connec- JUMPER Pin 5- Anode 

tion Pin 7 - Jumperà 

Pin 2- Cathode Pin 8- No Connec-

Pin 3- Jumper• tion 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT. 100 max. ma 

DC CATHODE CURRENT  140 max. ma 
1 5 min. ma 

FREQUENCY   0 max. cps 
AMBIENT-TEMPERATURE RANGE   -55 to +90 oc 

Circuit Values: 
Shunt Capacitor   0.1 max. uf 
Series Resistor  See Oteratinff Considerations 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 

DC Anode-Supply Voltage . . . . 105 - volts 
Anode Breakdown Voltage. . .   10- 0 105' volts 
Anode Voltage Drop   CC 75 85' volts 
Regulation(5 to 40 ma) . . .   5 6.5' volts 

• With suitable socket connections, jumper within base acts as a switch 
to open power—supply circuitwhenvoltage regulator tube is removed from 
socket. 

• Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady—stale operating condition of at 
least 20 minutes, or tube performance will be impaired. 

▪ Not less than indicated supply voltage should be provided to insure 
'starting throughout tube life. 

• Maximum individual tube value during useful life. 

e Minimum individual tube value during useful life. 

Indicates a change. 

4-56 TU IE DIVISION 
emeci coseemscei 01 AMERICA. HAMM, Hew JERSEY 
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0A3 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 

the 0A3 to limit the current through the tube. The value 

fortheseries resistor is dependent on the maximum anode-

supply voltage and the ratio of the current through the 

load to the operating current of the 0A3, and should be 

chosen to limit the operating current through the tube to 

40 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 

0A3 isdetermined by the minimum and maximum values of the 
supply voltage. Afterthe value ofseries resistor for the 

maximum supply voltage has been calculated as indicated 

above, it is then in order to determine if this value will 

permit adequate starting voltage when the supply voltage 

falls to its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 

be used and the calculations repeated. It will be apparent 

from such calculations that the higher the minimum supply 

voltage and the smaller the difference between its minimum 

and maximum values, the higher will be the load current 

that can be regulated. 

When equipment util izing the 0A3 is " turned on", a 

starting current inexcessofthe average operating current 

is permissible as indicated under Maximum Ratings. When 

the tube is subjected to such high starting currents, the 

regulated voltage may require up to 20 minutes to drop to 

its normal operating value. This performance is charac-

teristic of voltage- regulator tubes of the glow-discharge 

type. Similarly, the regulation is affected by changes in 

current within the operating-current range. For example, 

the regulation of a tube operated for a protracted period 

at 5 milliamperes and then changed to 35 milliamperes, may 

be somewhat different fromthevalUe that will be obtained 

after a long period of operation at 35 milliamperes. 

Likewise, the regulation may change somewhat after a long 

idle period. 

In order to handle more load current, two or more 0A3's 

may be operated in parallel, but such parallel operation 

requires that a resistance of approximately 100 ohms be 

used in series with each 0A3 in order to equalize division 

ofthecurrent between the paralleled tubes. Inedisadvantage 

of this method, of course, is that the use of resistors 

impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 

the 0A3, the capacitor should be limited in value to 0. I pf. 

A larger valuemaycause the 0A3 to oscillate and thus give 

unstable regulation performance. 

-. Indicates a change. 

4-56 DATA 
TUBE DIVISION 
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0A3 

VOLTAGE REGULATOR 

SERIES 
RESISTOR 

 ,i\AP  
+ t TYPE. 0A3, 

To 0C3, OR 003 

FILTER 
(DC 

VOLTAGE 
SUPPLY) 

4  

TO 
RECTIFIER 
AND FILTER 
OF 8-SUPPLY 

4 
REGULATED *8 

SUPPLY VOLTAGE 
TO LOAD 

TYPE VOLTS (APPROX.) 
0A3 75 

„ 0C3 105 
003 150 

O 

Typical circuit to provide regulated supply volt-
age of approximately 75, 105, or 15o volts to 
load. Removal of tube from socket removes volt-

age from load. 

TO 
FILTER 
(DC 

VOLTAGE 
SUPPLY) 

SERIES 
RESISTOR 

*82 

TYPE 0A3, 
0C3,OR 003 

92CM-8963 

o 

VOLTS 
TYPE (APPROX.) 
0A3 150" 

+131 0C3 210" 
VOLTS 003 300« 

TYPE (APPROX.) 
bit.73 
0C3 105" 
003 150« 

«REGULATED 
SUPPLY VOLTAGE 

TO LOAD 

Typical circuit using two 0A3's, two 0C3's, or two 

003's to provide regulated supply voltages of ap-
proximately 150, 210, or 3oo volts and 75, 105, or 150 
volts to load. Socket connections are so made that 

voltage on load is removed when either tube is taken 
from its socket. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to ecos patent rights. 

4-56 
TUBE DIVISION 
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0A3A 

Voltage-Regulator 
GLOW-DISCHARGE TYPE 75 VOLTS 

For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

Mechanical: 

• 

• 
Gen., A 

NC NC 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings. 

Circuit Values: 

!, r, ttnk, C" 

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

DAT , 
lu- 6' 

“1 
derallon, 



0A3A 

CHARACTERISTICS RANGE VALUES 

OPERAT I NG CONS I DERAT IONS 

RADIO CORPORATION OF AMERICA ;le 
Electronic Components and Devices Harrison N 1 ire 



0A3A 

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

DATA 2 
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0A3A 

TYPICAL CIRCUIT 1 

Rs 

+0 
250 ± 10% V 

(UNREGULATED) 

5 TYPE 
OD3A 

3 7 

X 2 Y 

3 

225 V 
(REGULATED) 

TYPE 
0A3A 

7 75 V 
(REGULATED) 

2 X 

— C 

VOLTAGE 
FROM 

UNREGULATED, 
Fl LTERED 

BIAS SUPPLY 

+ C 
- 

92CS-12056 

TYPICAL CIRCUIT 2 

TYPE 
0A3A 

92CS- 12055 

—C 

75 V 
REGULATED 

BIAS 
VOLTAGE 

+C 

Information furnished by RCA is believed to be accurate and re-
liable. However. no responsibility is assumed by RCA for its use: 
nor for any infringements of patents or other rights of third 
parties which may result fmrn its use. No license is granted by 
,nplIcalloe. othro,o.g. pale,' or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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0A4—G 

GAS-TRIODE 
- ATHInE TART R-AN E TYP 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Base 

Pin 1 - No Connection 
Pin 2- Cathode 
Pin 3 - No Connect ion 

BOTTOM VIEW 

CHANAOERISTICS 

Peak Anode Breakdown Voltage [Starter 
anode tied to cathode) 225 min. volts 

Peak Positive Starter-Anode Break- 570 min. volts 
down Voltage 190 max. volts 

Starter-Anode Current (For transition of 
discharge to anode at 140 volts peak) 100 max. pamp. 

Starter-Anode Drop 60 aeOrox.volts 
Anode Drop 70 approx.volts 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Relay Service 

Peak Cathode Current 
D-C Cathode Current 
Typical Operation with A-C Supply: 

Anode-Supply Voltage ( RS) 
A-C Starter-Anode Voltage ( peak) 
R-f Starter-Anode Voltage ( peak) 
Sum of A-C and R-F Starter-

Anode Voltages ( peak) 

4-118N 

1-9/16* 
ST-12 

Small Shell Octal 6-Pin 
Pin 6- Anode 
Pin 7- Starter-Anode 
Pin 8- No Connection 

100 max. ma. 
25 max. ma. 

L05-130 volts 
70 max. volts 
55 min. volts 

110 min. volts 

SCHEMATIC RELAY CIRCUIT USING TYPE 0A4-G 
A-C OPERATION 

'85 V. 
A-C LINE 

tie HIGH-Q TUNED CIRCUIT FOR R-F SIGNAL 

R , e15000 01045 ( 1. WATT) 

Rae 10000 OHMS ( I/2 WATT) 

S.RELAv — CHOSEN FOR DESIGN REQUIREMENTS 

the license extended to the purchaser of tubes appears in the License 
Not iCe accompanying them. Informat ion contained herein is furnished 
without assomin an obli talons. 

APRIL 20, 1938 TENTATIVE DATA 
RCA RADIOTRON DIVISION 

conmancim 
CIRCUIT 

RCA mANMACTURING COMPANY MC 
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()ALI- G 
GAS-TRIODE 

TYPICAL BREAKDOWN CHARACTERISTICS 
YoR oorEntwr CLicnexo 1101.1kOITHS 

net OA 4 -G csTegOIX ICI 
s$0902 

— 

•-e. leyrorf .00( Is 
0... 

...„,.....1„. 

rie Ir! 

110 

loo 

so 

so— -410--00 —0-20 —40 —00 —40—. 

el 

... 

SO 

100 
li 

..0 

mode 
CaT1.002 

ro 

• =..• 
— - STARTER 

- Eiedit re 
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0B2 
VOLTAGE REGULATOR 
MINIATURE GLOW-DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathod-  Cold 

Mechanical: 

  Any 
  2-5/8" 
  2-3/Er 
S Ton (Excluding tip). . . 2" ± 3/32" 

maximum Diameter   3/4" 
weight ( Approx.)   0.3 oz 
Bulb  T-5-1/2 
Base Small -Button Miniature 7-Pin ( JFTEO No.E7-1) 

Basing Designation for BOTTOM VIEW   5B0 

Pin 1 - Anode 
Pin 2 - Cathode 
Pin 3 - Intern1 

Connection-
Do Not Use 

Pin - Oethode 

Fin 5 - Anode 
Fin - Internai 

Up Not Use 
Fi, I - 

Maximum and Minimum Ratings, Absolute Values: 

• é 
ma 

5 min. ma 
FREQUENCY  G max. cos 
AMBIENT-TEMPER.7   -55 to +90 cC 

Circuit Values: 

Shunt Capacitor 0  1 max. µµf 
Series Resistor  See note below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

DT. Anode-Supply 
Anode Breakdown , 
Anode Voltage Drsp   
Reoulation ( 5 to 30 ma.) . .   

Av. Mar. 

- volts 

133 volts 
• Dud 114 volts 

1 4' volts 

• Averaged over starting period not eiiceeding 10 seconds. This starting 
period must be followed ny a steady—state operating condition of at 
least 20 minutes, or tune performance will he impaired. 

• Not less than indicated supply voltai' hould he provided to insure 
-st,rtinl. throuohout tune life. 

. maximum individual tube value during useful life. 

e minimum el iv ilual tutie value dur na useful life. 

The oteratine considerations and circuit information shown 

under Type 0A2 also apply to TYP4 082 

...,InlicateS a change. 

JAN. 3, 1955 TUBE DIVISION 
jADIO CORPORATION OF APAERICA, HARRISON, NEW RIMY 

DATA 





0C2 
VOLTAGE REGULATOR 

7—PIN MINIATURE, 75—VOLT, GLOW—DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode  Cold 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 2  63" 
Maximum SeiSted Length  
Length. Base Seat to Bulb Top ( Excluding tip). 2.00" ± 0.09" 
Maximum Diameter U  75' 
Dimensional Outline See General Section 
Bulb   T5-1/2 
Base   Small—Button Miniature 7—Pin ( JFTEC No.E7-1) 
Basing Designation for BOTTOM VIEW  560 

Pin 1— Anode 
Pin 2— Cathode 
Pin 3—Internal 

Connection--
Do Not Use 

Pin 4— Cathode 

Pin 5— Anode 
Pin 6— Internal 

Connection--
Do Not Use 

Pin 7— Cathode 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT'  

DC CATHODE CURRENT   

FREQUENCY  
AMBIENT—TEMPERATURE RANGE  

Maximum Circuit Values: 

Shunt Capacitance  

75 max. ma 
130 max. ma 
1 5 min. ma 
0 max. cps 

—55 to +90 PC 

0.1 max. mf 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

MIn. Av. Max. 

Pc Anode—Supply Voltage  
Anode Breakdown Voltage: 

Under total darkness   
Under normal ambient light 

conditions   
Anode Voltage Drop   
Regulation ( 5 to 30 ma.) .   

volts 

- 145" volts 

- 105 115" volts 
686 75 83 volts 
- 3 4.5 volt= 

Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady—state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

The minimum value to insure ' starting' throughout tube life must be 
equal to the anode breakdown voltage plus the voltage drop across the 
series resistor at the maximum value of the load current. 

Maximum individual tube value during useful life. 

Minimum individual tube value during useful life. 

7-58 TENTATIVE DATA 
ELECTRON TUBE DIVISION 

RADIO CORPORATION CO MEDICO, MADISON. NEW JERSEY 



0C2 

VOLTAGE REGULATOR 

OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in sertes with 

the 0C2 to limit the current through the tube. 

The value for the series resistor is dependent on the 

dc supply voltage, anode voltage drop, load current, and 

cathode current and should be chosen to limit the operating 

current through the tube to 30 milliamperes at all times 

after the starting period. 

7-58 TENTATIVE DATA 
ELECTRON TUBE DIVISION 

RADIO COR/ORAIION OF AMERICA. MARMON, NEW JERSEY 



0C3 
VOLTAGE REGULATOR 

TYrt: 

Cold 
Electrical: 

Cathode   

Mechanical: 

Mounting Position   
Maximum Overall Length 
4ated Length   
Maximum Diameter  1-9/16" 

re General Stetson 
1  3 oz 

GENERAL DATA 

Dinen5ionol Outline 
Weight ( Approx  )  
Bulb  ST-12 
Base  Small-Shell Octal 6-Pin (JETEC No.86-3) 

Basing Designation for BOTTOM VIEW  4AJ 

Pin 1- No Connec- JUMPER s Pin 5- Anode 

tion Pin 7- Jumper' 

Pin 2- Cathode • Pin 8- No Connec-

Pi n 3 - Jumper& tion 

Any 
  4-1/8" 
3-3/8" t 3/16" 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT.   100 max. ma 

pc CATHODE CURRENT  540 max. ma 
1 5 min. ma 

FREQUENCY   0 max. cps 
-55 to +90 °C IAMBIENT-TEMPERATURE RANGE 

Circuit Values: 

Shunt Capacitor   
Series Resistor   

0.1 max. M I? 
See note below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 

DC Anode-Supply Voltage . . . . 133° - - volts 
Anode Breakdown Voltage . . .   115 133 volts 
Anode Voltage Drop  103- . 108 116' volts 
Regulation (5 to 40 ma) . . .   - 2 4' volts 

• with suitable socket connections, jumper within base acts as a switch 
to open power-supply circuit when voltage regulator tube is removed from 
socket. 

4 Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady-state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

2 Not less than indicated supply voltage should be provided to insure 
'starting ° throughout tube life. 

▪ Maximum individual tube value during useful life. 

• Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type 0.43 also apply to Type OC? 

«Indicates a change. 

••• 

4-56 TUBE DIVISION 
IUDIO CORPOEATION OF .0ICA, HAEEISON. NEW /UM 

DATA 



AMBIENT-TEMPERATURE RANGE 

Circuit Values: 

Shunt Capacitor 
Series Resistor 

0D3 
VOLTAGE REGULATOR 

GLOW— DISCHARGE TYPE 

GENERAL DATA 

Electrical: 

Cathode   Cold 

Mechanical: 

Mounting Position   Any 

  4-1/8" 
3-3/8" ± 3/16" 
  1-9/16" 

Dimensional Outline   See General Section 
Weight ( Approx  ) 1  3 oz 
Bulb   ST- 12 
Base   Small-Shell Octal 6- Pin ( JETEC No.B6-3) 

Basing Designation for BOTTOM VIEW  4AJ 

Maximum Overall Length 
Seated Length   
Maximum Diameter 

Pin 1- No Connec-

tion 

Pin 2 - Cat hode 

Pin 3- Jumper' 

JukiPER 
Pin 5- Anode 

Pin, 7- Jumper" 

Pin 8- No Connec-

tion 

Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENTI   100 max. ma 

DC CATHODE CURRENT  f40 max. ma 
1 5 min. ma 

FREQUENCY   0 max. CPS 

-55 to +90 °C 

0.1 max. uf 
See note below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 

DC Anode-Supply Voltage   185 - - volts 
Anode Breakdown Voltage   _ 160 185' volts 
Anode Voltage Drop  142' 153 165' volts 
Regulation ( 5 to 40 ma)   _ 4 5.5' volts 

' With suitable socket connections. jumper within base acts as a switch 
to open power— supply circuit whenvoltage regulator tube is removed from 
socket. 

, Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady state operating condition of at 
least 20 minutes. or tube performance will be impaired. 

e Not less than indicated supply voltage should be provided to insure 
'starting' throughout tube life. 

• 
Maximum individual tube value during useful life. 

Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type 0A3 also apply to Type 003 

Indicates a change. 

4-56 
TUBE DIVISION 

RADIO CO.PORATION OF 40111CA, ioaRISON. pow MU,' 

DATA 



Circuit Values: 

0C3A 

Voltage-Regulator 
S GLOW-DISCHARGE TYPE 

For Applications Requiring a Relatively 
Constant DC Output Voltage, Independent 
of Load and Supply-Voltage Variations 

Mechanical: 

105 VOLTS 

• 
Ht•-r, 

r..ofrr 

NC NC 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings. 

II I 

um l'a!ues: 

• deratlOns 

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

LIAI A 



0C3A 

cHpucTufsTICS RANGE VALUES 

OPERATING CONSIDERATIONS 

shown under Type 0A3A also apply to the 0C3A 

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



OD3A 

Voltage-Regulator 

GLOW-DISCHARGE TYPE 

For Applirations Requiring a Relatively 
Constant DC Output Voltage. Independent 
of Load and Supply- Voltage Variations 

Mechanical: 

150 VOLTS 

NC NC 

VOLTAGE REGULATOR 

Maximum and Minimum Ratings, Ab , 

Circuit Values: 

b  

— 

• 

r 

Jit .! 1 C 

• 

,11 y , 

r1.1 

-• Cperattne CunsideratIons 

rir it• ( 
• ..,• .[[ y 
11;It 

1. _ ürlfitt•,, t, .ur , 

t; 

(111#11, 1 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1 

DATA 

1,-63 



OD3A 

CHARACTERISTICS RANGE VALUES 

OPERATING CONSIDERATIONS 

shown under Type 0A3A also apply to the OD3A 

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



1 C 2 1 

GAS-TRIODE 
COLO-CATHODE ( LOW- DISCHARGE TYPE 

Maximum Overall length 2-5/8" 
Maximum Seated Height 2-1/16" 
Maximum Diameter 1-5/16" 
Bulb T-8 
Base Intermed.Sh.Octal 

Pin 1- No Connection Pin 7- Grid 
Pin 2- Cathode Pin 8- No Connection 
Pin 3- Nn Connection • - Gas Tube Type 
Pin 5- Anode 

Mounting Position BOTTOM VIEW VS:-4V) Any 

CHARACTERISTICS 

Peak Anode Breakdown Voltage (Grid tied 
to cathode) 

Peak Positive Grid Breakdown Voltage 

D-C Anode Extinction Voltage 
Grid Current (For transition of dis-

charge to anode at ( 00 volts peak) 

Anode Voltage-Drop 
Grid Voltage-Drop 

180 min. .ecilts 
f 66 min. volts 
1 80 max. volts 
73 approx. volts 

f 25 ay. vamp. 
L50 max. ¡Lamp. 
73 approx. volts 
55 approx. volts 

Maxlmum Rattngs Are Destgn-Center Values 

MAXIMUM RATINGS 

Peak Cathode Current 100 max. ma. 
D-C Cathode Current 25 max. ma. 
Typical Operation as Relay Tube: 

D-C Anode-Supply Voltage 125 - 145 volts 
Peak Positive Grid-Bias Voltage 66 max. volts 
Peak Grid-Signal Voltage 40 min. volts 

Sum of Grid-Bias and Grid-Signal 
Voltages ( Peak) 100 min. volts 

D-C Grid Current 100 uamp. 

Ima3/Î. 

BULB 

INTERMEDIATE 
SHELL OCTAL 
8- PIN BASE 

2 %.; 

MAX. 

92C - 8398 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 

mANIAACTURMG COW,. NC 

TENTATIVE DATA 



1,41,1,1 11'1 

IC21 

GAS-TRIODE 

AVERAGE TRANSITION CHARACTERISTIC 

TYPE IC21 
-t 

250 

50 

0 40 60 BO 100 
GRID MICROAMPERES(D-C) 

92C- 6419R1 

AVERAGE ANODE CHARACTERISTIC 

TYPE IC21 
I 

• •1000:1-40000 OMYS 

+100 

o 
20 

+zo +40 +60 +80 

ANODE MILLIAMPERES( NSTANTANEOUS) 

92C-6420 

Dec. 1, 1942 
RCA RAD1OTRON DIVISION 
RCA MANUiAC ,URING COMPA.P.M. IC 

92C-6419R1 
92C-6420 



2D21 

THYRATRON 
GAS TETRODE, MINIATURE TYPE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode. N:n. Av. Nax. 

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 tu Anude 0  026 µµf 
Input   2.4 
Output  1.6 if 

Ionization Time ( Approx.): 
For conditions: dc anode volts = 100; grid- No. 1 

soua.re-pul se volts = 50; peak anode amp. 

during conduction = 0.5   0.5 ,. sec 
Deionization Time ( Approx.): 

For conditions: dc anode volts = 125; grid- No. 1 

volts = - 100, grid- No. I resistor ( ohms) = 

1000; dc anode amp. = 0.1   35 µsec 
For conditions: dc anode volts = 125; grid- No. I 

volts = - 10; grid- No. 1 resistor ( ohms) = 

1000; dc anode amp. = O. 1   75 µsec 
Maximum Critical Grid Current, with ac anode-

supply volts Inns) = 460, and average anode 

amp. . 0.1 0.5 µamp 
Anode Voltage Drop ( Approx  )   8 volts 
Grid-No.1 Control Ratio ( Approx.) with grid- No. I 

resistor ( megohms) = 0; grid-No.2 volts = 0 250 
Grid-No.2 Control Ratio ( Approx.) with grid-No. I 

resistor Imegohms) = 0; grid-No.2 resistor 

imegohms)= 0; grid- No. 1 volts = 0 . . . 1000 

° Without external shield. 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top ( excluding tip). . 1-1/2" t 3/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW  7BN 

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

4- Indicates a change. 

Pin 5- Grid No.2 
Pin 6- Anode 
Pin 7- Grid No.2 

JUNE 15, 1948 TUBE DEPARTMENT 
11/4)10 COIKWATIPIE Of AMMO, NAIIIISON. NEW lEISE1 

DATA 



2D21 

THYRATRON 

-IR 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  
Inverse  

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  
Average, during anode conduction» 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  
Average, during anooe conduction» 

CATHODE CURRENT: 
Peak   
Ave rage   
Surge, for duration 

GRID-No.2 CURRENT: 
Ave rage»   

GRID-No.1 CURRENT: 
Ave rage   

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 
Heater positive with respect to cathode . 

AMBIENT TEMPERATURE RANGE  -75 

650 max. volts 
1300 max. volts 

-100 max. volts 
-10 max. volts 

-100 max. volts 
-10 max. volts 

0.5 max. amp 
0.1 max. amp 

of 0.1 sec. max. 10 max. amp 

+0.01 max. amp 

+0.01 max. amp 

100 max. volts 
25 max. volts 

to +90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 400 . . volts 
Grid-No.2 Voltage  0 0 . . volts 
RMS Grid-No.1 Bias Voltage° . e , - volts 
DC Grid-No.1 Bias Voltage   -6 . . volts 
Peak Grid-No..1 Signal Voltage. . .   5 6 • . volts 
Grid-No.1 -Circuit Resistance . 1.0 1.0 • . megohm 
Anode-Circuit Resistance*  1200 2000 • . ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max. megohms 

e Averaged over any interval of 30 sec. max. 

o Approximately 180 ° out of phase with the anode voltage. 

* Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

-0 Indicates a change. 

JUNE 15, 1948 TUBE DEPARTMENT 

RADIO CORPORATION 01 AMERICA, MARRI$ON, Min JERSEY 

DATA 



2D2I 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2D2I SHIELD-GRID VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR - 0.1 MEG. AND 10 
MEG. -AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES & SUBSEUULNI vir FERrren; 
DURING TUBE LIFE, FOR A HEATER - 
VOLTAGE RANGE OF 5.? 10 b.9 VOLTS 

Range for ,Rance for 
_10 Meqohms\ .  fr'0.1 Meqohm _ 
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DC GRID-NI SUPPLY VOLTS 

92CM-653412 

JUNE 15, 1948 TUBE DEPARTMENT 
WM, COINDIANON OF AMERICA, MAREISON, NEW JERSEY 

CE-65341-2 





• 
2D2I 

AVERAGE CONTROL CHARACTERISTICS 
•-• I - • : 1• • 1.  H 
E.F = 6.3 VOLTS 

SHIELD-GRID RESISTOR = 0 OHMS 

-- CONTROL- GRID RESISTOR = 0 OHMS - 

o 

D-C ANODE MOLTS 

RCA VICTOR DIVISION 
MHO COINNORATION Of .fér. 

O 
O 
co 

MAY 2,1944 

8 0 
O 

- — c 

92CM — 653 I RI 



efei 

2D21 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 
. 

TYPE 
-E 4- 

SHIELD 
- 4, CONDUCTION 

T 

2D21 
=6.3 VOLTS 

-GRID VOLTS.° 
STARTS 

--. 4- — 

- - --

— 

ANODE VOLTS - 25 —D-C 

, 200 

00 

600 

P 

0.06 

0.04 

O 

0.02 

IT 

O 

O 
0.02 

o 

o 

0.04 

- 6 - 2 -6 -4 
D-C CONTROL- GRID VOLTS 

92CM - 653271 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 2D21 
E = 6.3 VOLTS 

SHIELD- GRID VOLTS = 0 

D-C ANODE MA,25 

— • • 50 

fflO 

-8 -6 -4 -2 0 

D-C CONTROL- GRID VOLTS 

92CM- 6533T 

APPI L 1, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

9 2CM-6 532T I 
9 2CM-6533T 



3C23 
GAS-AND -MERCURY-VAPOR THYRATRON 

NEGATIVE- CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage 2  5 t 5% . . . . ac or dc volts 

Current at 2.5 volts. . . 7 
Minimum heating time prior to 

tube conduction   15 sec 
Direct InterelPrtrode Capacitance ( Approx.) :0 

Grid to anode   1.0 µpf 

loniZatIon Time ( Approx.): 
For conditions: dc anode volts . 100, 
peak grid volts = + 30, and peak 
anode amperes . 6   3 µsec 

Deionization Time (Approx.): 
For conditions: dc anode volts = 120, 

dc grid-supply volts = -20, grid re-

sistor ( ohms) = 10000, and dc 

anode amperes = 1.5   360 µSeC 

For conditions: dc anode volts = 120, 

dc grid-supply volts = -500, grid re-

sistor lohms) = 100000, and dc 

anode amperes = 1.5   60 µsec 
Anode Voltage Drop ( Approx  )   15 volts 

Mechanical: 
Mounting Position   Vertical, base down 
Maximum Overall Length  6-1/8" 
Seated Length   5-1/4" t 1/4" 
Maximum Diameter   2-1/16" 
Cooling  Natural circulation of air around tube' 

Weight ( Approx.)   3 oz 
Bulb  ST- 16 
Cap   Medium ( JETEC No.C1-5) 
Base  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 

amp 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: For ,upply frequency up to doo ces 

Operating Condensed-Mercury 
Temperature Range 

-40° to . 100°C -40° to .80°0 

PEAK ANODE VOLTAGE: 
Forward   200 max. 1250 max. volts 
Inverse   200 max. 1250 max. volts 

° without external shield. ..,- Indicates a change. 

4-56 TUBE DIN/MON 
RADIO CORPCNASION OF AMERICA, HARRISON, NEW JERSEY 

DATA 

•••• 



3C23 

GAS - AND - MERCURY -VAPOR THYRATRON 

GRID VOLTAGE: 
Peak or DC, before 

tube conduct ion   -500 max. -500 max. vol ts 
Average*, during 

tube conduction   -10 max. -10 max. vol ts 
ANODE CURRENT: 

Peak  6 max. 6 max. amp 
Average*  1.5 max. 1.5 max. amp 
Faul t, for durat ion of 

0.1 second max  120 max. 120 max. amp 
GRID CURRENT: 

Average* +0  01 max. +0.01 max. amo 

a Averaged over one conducting period. 
e Averaged over any interval of 5 seconds maximum. 

à Averaged over period of grid conduct ion. 

Operating Condensed-Mercury 
Temperature Range 

-40° to . 100°C -40° to .80°C 

2kb MAX. 

6 Ve" 
MAX. 

MEDIUM CAP 
JETEC NRCI-5 

ST16 BULB 

ZONE WHERE 
CONDENSED -MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC NaA4-10 

92CS-6745R2 

4-56 
TUBE DIVISION 

11A010 CO...ORATION Of AMEttCA. NARRISON, NEW JERSEY 

DATA 



3C23 

GAS - AND - MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE IS FOR CONDITIONS 
Ef . 2.5 VOLTS AC 15.70; 
TURNS TO CENTER TAP 
TRANSFORMER. THE RANGE 
INITIAL AND LIFE VARIATIONS 
Divinuat. -nlRFS. GRIP 
TO 100000 OHMS. CONDENSED 
TFMPERATURE. -40*C 

CIRCUIT 
OF 

RESISTOR 

TO +80.C. 

.r O 

WHERE: 
RE-

FILAMENT 
INCLUDES 

OF IN-
-0 

-MERCURY 

1 T- I COU T- 
ING 

/ 

1040001 
- 

• 

CONNON-DUCT I NG 44 

1 I I 

-10 

200 

000 

00 ,112 

0 

600 

O 

4000 

200 

-8 -6 -4 -2 0 
DC GRID-SUPPLY VOLTS 

92C5-6703T2 

4-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. KARRISON. NEW JERSEY 

CE-C / 0372 





3D22-A 
GAS THYRATRON 

NEGATivF-CONTROL TFTRODE TYPE 

Supersedvs Type 3022 

GENERAL DATA 

Electrical: 

Heater, for Uniootenlial Cathode: 

Men. Av. Max. 
Voltage   5.7 6.,3 6.9 ac or dc volts 

Current , t 2.G i:.S5 amp 
thodri: 
Miriirru hart i.  r 

tut. e conduction 30 sec 
Maximur out-inc tire without reheating. 3 sec 

Direct tritorelectrode Capacitances 

(Anor ,,x.). ° 
Grid No.1 to anode'  0.1 pef 
Grid No.1 to cathode, grid No.2, 

base shell, and heater   8.5 mmf 
Anode to cathode, grid No.2, 

base shell, and heater   4.6 pef 
Ionization Time ( Approx.): 
For conditions: dc anode volts = 100, 
grid-No.1 square-pulse volts , + 10o, 
and peak anode amperes during con-

duction = 8   0.5 µsec 
Deionization Time ( Aperox.): 

For conditions: dc anode volts = 125, 
dc grid-No.I volts= -200, grid-No.I 
resistor ( ohms) - 1000, and dc anode 

amperes - 0  8   150 psec 
For conditions: dc anode volts = 125, 

dc grid-No.lvolts .- 14.8, grid-No.I 
resistor lohmsI = 1000, and dc anode 

amperes - 0  8   400 µsec 
Maximum Critical Grid-No.1 Current: 

For conditions: ac anode- supply volts 
. 460 IrmsI, and average anode amperes 
- 0  8   0.8 µamp 

Anode Voltage Drop ( AoPrOx.)   10 volts 
Grid-No.1 Control Patio IA0nrox.): 

For conditions: grid-No.1 resistor 
ImegohmsI = 0 to 0.1, grid-No.2 re-

sistor Imegohms1 . 0, and grid-No.2 
volts - 0   150 

Grid-No.2 Control Ratio ( Aporox.): 

For conditions: grid-No.1 resistor 
ImegohmsI . 0, grid-No.2 resistor 

Imegohms/ . 0 to 0.1, and grid-No.1 
volts - -3   650 

o itnout e.ternal shield. 

• With all other electrodes and base shell conne,teo to ground. 

JULY 1, 1955 TUBE DIV6ION 
IMPIO C0f1.00.710H Of AMMO& MAMSC., 111w JERSEY 

DATA]. 
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3D22-A 

GAS THY RATRON 

Mechanical: 

n, 
MH 

t 

E y y 

t  

AA'.. PLANE OF ELECTRODES 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Value,: 

I n, 

'71\7Y'r 
p, , 

Maximum Circuit Values: 

DATA 1 JULY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION Or AMERICA. MARRISON. NEW 15155T 



3D22-A 

GAS THYRATRON 

SPECIAL PERFORMANCE TESTS 

Made in conformance with indicated sections of 
SPeczficattons dated 2 Na) lq52 

4.9.19.2 ( F-66) High- Frequency Vibration: 

The tube is rigidly mounted on a table vibrating ai Ut , impl 

harmonic mot ion at . r of ai th u fi xed 
ampi j ude f C.04;,'" . . ' -  ¡risa hie 
the arrcl i tude). :Dg. No vol tage 

is appl ied during vioratlon. luL, 1. -ited for Li 
minut,s JO-, wanner that table ic slrog ' lrtest 

ris „, 

4. 10.19 ( F-64) Thyratron High- Voltage Operation: 

thi • •_ :r 
, , • • ! ; ,ts) in di rock. ion from 

cathode to -clr,r):1 ,. or II, the 101 I oA ing tondit ion,: heater 

vol tage of 0.3 volte rie , : role nt-ply •:;:1•C' vol ts 
rms, gri No.2 t tz- '0 id r,',Ht 20C•0 

:-No.i L r: re;i of 2 T.Jhe 

t ,n o0cillo.cooe conne, ted between 
•,,node and cathode and ceises h ,en th' cri -', s.i ' Sly 

voltage in in,nnaSJ negatively rdo_he. 

Gr,d-No. n Suptly Vol taje (2) 

rhi s test rra,e is for' ..,-

cept that the tat-,- " • to 

cathode. 

Voltage Difference   

The difference between the valu€ of gr 1 -,•,, roly voltige 

in the first and second grid-No.1 oupolv ,' 11•")t tels cri1 

not exceed the specif ied value. 

.rn 1 ts 

1 volt 

OPERATING CONSIDERATIONS 

Sufficient anode- circuit resistance, innUding th, tdbe 
load, must be used under any condition:, ,. f to 
prevent exceeding the current rating', te 

JULY 1, 1955 TUBE DIVISION 
RADIO CORPORATION Of AMERiCA, ITARRISON, NEW JERSEY 

DATA 2 



3D22-A 

GRID-CONTROLLED RECT IF IER CIRCUITS 

DC Voltag• Control 
PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. I HALF-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG. 2 FULL-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 

FIG.3 SERIES SINGLE-PHASE 

AC Voltage Control 
PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.4 FULL - WAVE SINGLE - PHASE 

NOTES 92CL-8596 

I .PEAKING TRANSFORMER 
IN FIG 3. THE RECTIFIER TUBES MAY BE 
3022-A's USED AS DIODES. THE 3D22-A 
IS USED AS A DIODE BY CONNECTING 
GRIDS Nt2 AND Nel TO CATHODE (PIN 3) 

ev ices and arrangements snown or Oescr iced nt-rei n may 
use patents of RCA or otners. Information contained 
herein is Tarnished witnout responsIOI1 it, by RCA far 
ta use ano wi tnout pre jud ice to OCAS patent rigntS. 

JULY 1. 195.5 DATA 2 
TUIIE DIVIDON 

InDIO comwrAwriow or AMERICA, $AAfltO4. w AMY 



3D22-A 
GRID - CONTROLLED RECTIFIER CIRCUITS 
Numerical Relationships Among Electrical Quantities 

F . Trans. Sec. Voltage ( Res) lav = Average DC Output Current 

Ea, . Average DC Output Voltage lb . Average Anode Current 

Ewe = Peak Forward Anode Voltage 1p = Anode Current ( RMS) 

= Peak Inverse Anode Voltage ' pm = Peak Anode Current 

E, = Peak DC Output Voltage Par = Load volt-Amperes 

Er = Major Ripple Voltage ( OMS) Pal . Line Volt-Amperes 

f . Supply Frequency Pap = Trans. Pri. volt-Amperes 

fr = Major Ripple Frequency Pa, . Trans. Sec. Volt-Amperes 

Pao = e Power ( Eau A 40 

Note: Conditions assumed involve sine-wave supply; zero 

voltage drop in tubes; no losses in transformer and cir-

cuit; no back emfin the load circuit; and no phase- back. 

RATIO Fig.1 Fig.2 Fig.3 Fig.4 

Voltage Ratios 

Ele a,' 2.22 1.11 1.11 - 

EOmi/E 1.41 2.83 1.41 1.41 

ElDmi/Eav 3.14 3.14 1.57 _ 

Ern /E a, 3.14 1.57 1.57 _ 

Enn a, 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 

fr/f 1 2 2 j - 
Current Ratios 

Ignav 1.57 0.785 0./65 _ 

16/Iav 1 5.5 /. 5 _ 

Resistive Load 

'pm/lay 3.14 I.5 7 1.57 _ 

Ipm/lb 3.14 3.14 3.14 3.14 

Inductive Load. 

loninav - 1 I 

Power Ratios 

Pac n bEbmf 
__ _ 1.57 

Resistive Load 

Pas/Pdc 3.49 1.74 1.24 - 

Pap/'dc 2.69 1.23 1.24 - 

Pal /Pdc 2.69 1.23 1.24 - 

m: See next page. 

JULY 1, 1955 TUBE DIVISION 
RADIO CORAIDÉATION OF ... ERICA, HARRISON. NEW 
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3D22-A 

GAS THYRATRON 

RATIO Fig. I F i g. 2 F i g . 3 F i g. 4 

Power Rat ios (Cent , d) 

In.fidc t 2 ve Load . 

__ 

-- 

-- 

1.57 

I . 11 

1.11 

1.11 

j. I 

1.11 

- 

- 

° '. i. 1 '• ,' , ',' ,' I.,. ,-,,,Jt ,- hoke iS 1,,um,.1 - p' ',D, ,_. e. ci,,,,it 

CIRCUIT 
Single- Phase 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 
E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav 

MAX. 
DC 

OUTPUT 
AMPERES 

ia, 

MAX. 
DC 

OUTPUT 
WATTS 

TO FILTER 

Pic 

MAX. 
AC 

OUTPUT 
VOLT-

AMPERES 

PM. 

Fig.I 
Half-Wave 460 226 155 - 

Fi q.2 
Full-Wave: 

Resistive Load 

Inductive Load 

45 

230 

4E' 

205 

1.5 

1.5 

550 

330 

_ 

- 

Fig.3 
Series 450 41 / 1.5 560 

Fig. '4 

Full-Wave - 

-..-- 2 lim: MAX.--1 

T I6 BULB 

2 3/8'. MAX.-1 

MEDIUM- METAL- 

4" 

MAX. 

4 

MAX. 

/8" 

SHELL GIANT 
7- PIN BAYONET 

BASE 
JETEC No A7- 17 

92CM-6569R 2 .1111V 11111 
JULY 1, 1955 

TUBE DIVISION 
10,010 CO.PORATION 01 AmflitCA. HARRISON. NEW lEISEY 
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3D22-A 

GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-N2 I VOLTAGE 

GRID N.2 (SHIELD)CONNECTED TO CATHODE. 
RANGES SHOWN ARE FOR TWO vALuES OF 
GRID-N., RESISTOR, 01 MEG AND 2 MEG ,AND 
TAKE INTO ACCOUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES AND SUBSE -

i'CifFri E reÉrr,%1.:,..2eCi-,7 e  LIFE, 
6.9 ', OLTS.ANu FOR AN AMBIENT TEMPER-
ATURE RANGE OF-4070.90 *C. 

Range for, ,,Ronqe fo, 
2 Meqohms  , 01 Meqohm , 
..... .. ,- ... , . ..... . 

_ 
C 
0 . 
N 

[L.)) 

/ C 

/ N 

CRITICAL 
" 

/ , 

NON 
-SU 

WA A 
CONDUCTING 

- -8 -6 
DC GRID-N21 

00 

0 

o 

00 4 
U 
4 

-4 - 2 0 
SUPPLY VOLTS 

92CM- 648373 

JULY 1, 1955 
TUBE DIVISION 

1.0 ,0 COIFORATIO, /MERIC•, 11/.111,0.4, N,It 11,, 





3D22-A 

CHARACTERISTIC CURVES 

AVERAGE GR1D -Nel 
CHARACTERISTICS 
FORE TUBE CONDUCTION 

E f =6.3 VOLTS 
- GRID Ne2 (SHIELD)CON -

NECTED TO CATHODE 
. GRD-NeIRESISTOKOHMS)=0 
0=CONDUCTION STARTS 

--

1 .— ..-

400 

1\1 

- DC ANODE VOLTS*600 

012 

- -12 -e -4 o 
DC GRID- Nil SUPPLY VOLTS 

92C5-6176511 

AVERAGE GRID- Nil 
CHARACTERIST ICS 

DURING TUBE CONDUCTION 

4.6.3 
- GRID 
NECTED 
GRID-Ne2 

' GRID-N*1 

Ne2(,5HIELD) 
VOLTS 

T 
RESISTOKOHUS)=0  
RESISTOR 

CATHODE 
CON-

(011645)=0 

DC ANODE MA• - 2' 

,_ .,_........¡Ae_ 

50 

60 ) 

..._...00 

75 r. 

— 

-10 -6 -6 -4 -2 0 .2 
DC GRID- N•1 SUPPLY VOLTS 

92CS - 68307 

50 

•40,Z, 

.30:j 

20t: 

30 

40 

JULY 1, 1955 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. ..1150N. NEW JERSEY 

CE-6865T1 
-6830T 





1111h 

105 

THYRATRON 
MERCURY-VAPOR TETRODE 

Electrical: 
DATA 

Continuous Intermittent 
Service Service 

Heater, for Unipotential Cathode: 
Voltage*   5.0 5.0 5.5 5.0 volts 
Current  10.0 10.0 11.0 10.0 amp 

Direct Interelectrode Capacitanó4: 
Grid-No.1 to Anode ( Approx.) 0.3 0.3 0.3 0 .3 if 

Peak Voltage Drop (Approx.). . 16 16 16 16 culta 
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 

Ionization Time (Approx.). . 10 10 10 10 psec. 
Deionization Time (Approx.). 1000 1000 1000 1000 psec. 

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 
GRID-No.1 ( CONT.GR1D) VOLT.: 

Before Conduction. . . -1000 -1000 -1000 max.volts 
During Conduction. . . -10 -10 -10 max.volts 

GRID-No.2 (SR,LD GRID) VOLT.: 
Before Conduction. . . -500 -500 -500 max.volts 
During Conduction. . . -10 -10 -10 max.volts 

INSTANTANEOUS ANODE CUR.: 
Below 25 Cycles. . . . 12.8 5.0 8.0 max.amp 
25 Cycles and Higher . 40 77 16 max.amp 

AVERAGE ANODE CURRENT. . 6.4 2.5 4.0 max.amp 
SURGE ANODE CUR., for 

0.1 sec., max. 400 400 160 nex.Eue 
INSTANTANEOUS GRID-No.1 CUR. 1.0 1.0 1.0 max.amp 
AVERAGE GRID-No.) CUR. . 0.25 0.25 0.25 max.amp 
INSTANTANEOUS GRID-No.2 CUR. 2.0 2.0 2.0 max.amp 
AVERAGE GRIDLNo.2 CUR. . 0.5 0.5 0.5 max.emp 
TIME OF AVERAGING CURRENT 15 5 15 max.eec 
COND.-MERCURY TEMP. RANGE! 40-80 30-95 25-50 °C 

* Must be applied 5 minutes before anode voltage is applied. 
4 Recommended condensed-mercury temperature = 40°C. 

MAY 1, 1946 TUSE DIVISION TENTATIVE DATA 
emo COEPORATION 01 AMERICA, INIIIISON, NEW JERSEY 
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1 05 

THYRATRON 

CONTROLLING 
MERCURY 
TEMPERATURE 

HEATER 
TERMINAL 

CATHODE - 
& HEATER 
TERMINAL 

CATHODE. GRIDS 
SHIELD-GRID & ANODE RETURN 
TERMINAL TERMINAL 92CS-6699 

Lâ” DIA 
16 MAX , 

TERMINAL 
CAP NS 3917 

CONTROL-
GRID 
TERMINAL 

1.3"k4Ax 1 II 4 

7 e±r 
4 4 

LARGE METAL-
SHELL SUPER-
JUMBO 4- PIN 
BASE 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

CONDENSED HG TEMPERATIld 
SHIELD-GRID VOLTAGE ZERO 

1000  

800  

600  

40  o 

D-
C
 A
N
O
D
E
 
V
O
L
T
A
G
E
 
IN
 
V
O
L
T
S
 

-18 - 16 - 14 - 12-10 - 8 - 6 - 4 - 2 0 +2 +4 +6 +8 

D-C GRID VOLTAGE AT START OF DISCHARGE IN VOLTS g2CS-C702 

'.'AY 1, 1946 TUSE DIVISION 
RAM CORPOIATION OF AM IICA. 11.41115014. rut, 1111StY 

CE-6699-6702 



lI 

627 

THYRATRON 
uFPrIRY-'POP TRIOL1 

DATA 
Electrical: 

Filament: 
Voltage*   2.5 
Current  6.0 

Direct pnterelectrodu Capacitance: 
Anode to Grid ( Approx.) 2.5 

Peak Voltage Drop. . . . 12 
Control Characteristic . Negative 
Ionization Time ( Approx.) 10 
Deionization Time (Approx.) 1000 

Mechanical: 

volts 
  amp 

led 
  volte 

µseconds 
µseconds 

Mounting Position  Vertical, Base Down 
Overall Length   6-3/6" 1 1/4" 
Seated Length  6" ± 1/4" 
Maximum Diameter   2-1/16" 
Bulb   S-19 
Cap  Medium Metal 
Base   Small Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 
For frequencies up to 150 cycles 

PEAK FORWARD ANODE VOLTAGE   1250 max. volts 
PEAK INVERSE ANODE VOLTAGE   2500 max. volts 
PEAK GRID VOLT. ( Before Conduction). -500 max. volts 
PEAK ANODE CURRENT   2.5 max. amp 
AVERAGE ANODE CURRENT**   0.64 max. amp 
SURGE ANODE CURRENT for 0.1 sec. max. 25 max. amp 
GRID CURRENT, Before Conduction(Grid Neg.) 4 max. damp 
PEAK GRID CURRENT  0.25 max. amp 
AVERAGE GRID CURRENT**   0.06 max. amp 
COND.-MERCURY TEMPERATURE RANGE 4 . .   25-70 oc 

* Filament voltage must be applied at least 10 seconds 
before start of tube conduction. 

** Averaged over any 30-second interval. 

4 Recommended Condensed-Mercury Temperature 40 to 45°C. 

MAY 1, 1946 
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627 

THYRATRON 

I I I 

TYPE 627 
- E .F. 2.5 VOLTS 

.--

i 
0 
Z 

''.- E.•-•-.C2 

< . 
u. 

u 
7 

...," 

NON -CONDUCTING 

TUBE DIVISION 
RADIO CORPORATION OF AMERICA, MARRISON. NEW JERSEY 



632-B 
MERCURY-VAPOR THYRATRON 

NEGATIVE—CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   5  ac or dc volts 
Current   5 

Cathode: 
Minimum heating time prior to 

tube conduct inn   5 minutes 
Direct Interelectrode Capacitances ( Approx.): 

43 Pi.if Grid No.1 to anode  . . 0.0 
Grid No.2 to anode  i f 

Ionization Time ( Approx.)   10 µsec 
Deionization Time ( Approx.)   1000 psec 

Maximum Critical Grid-No.1 Current  2 µamp 
Anode Voltage Drop ( Approx  )   12 volts 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length 
Seated Length 
Maximum Radius ( Including side cap) 
Weight ( Approx  )  
Bulb  
Top Cap   Skirted Medium ( JETEC No.C1-29) 
Side Cap  Saddle Medium 
Base Skirted-Medium-Shell Small 4-Pin 

with Bayonet ( JETEC No.A4-71) 
Basing Designation for BOTTOM VIEW  4CD 

Pin 1- Heater 3 Pin 4- Heater, 
Pin 2- Cathode, Cathode 

Circuit Top Cap- Anode 
Returns Side Cap- Grid No.1 

Pin 3- Grid No.2 

amp 

  8-5/16" 
  7-1/2" t 1/4" 

1-3/4" 
9 oz 
T-18 

Temperature Control: 

Heating-- When the ambient temperature is so low that the 

normal rise of condensed—mercury temperature above 

the ambient temperature will not bring the con— 

densed—mercury temperature up to theminimum value 

of the operating range specified under Maximum 

Ratings. some form of heat—conserving enclosure 

or auxiliary heater will be required. 

Coo/Ing--When the operating conditions are such that the 
maximum value of the operating condensed—mercury 

temperature is exceeded, provision should be made 

for forced—air cooling sufficient to prevent ex— 

ceeding the maximum value. 

e Under operating conditions where the average anode current does not 
exceed 0.5 ampere, the heater voltage may be increased to 5.5 volts. 

8-56 
TUBE DIVISION 

e.10 (0t.O.TiON OF AMUICA Mx,, SON NEVI /ME,' 

TENTATIVE DATA 



632 - B 

MERCURY-VAPOR THYRATRON 

IGNITOR-FIRING AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Rafings, Absolute Values. 

For anode-suPPly frequency of 5o cps 

Operating Condensed-Mercury 

Temperature Range 

PEAK ANODE VOLTAGE: 
Forward  
inverse. . . . . . . .   

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   

GRID-No.1 ( CONTROL-GRID1 VOLTAGE: 
Peak, before tube condw7tion   

CATHODE CURRENT: 
Peak   
Average*   
Fault, for duration of 0.1 

second max.   
AVERAGE GRID-No,? CURRENTe   
AVERAGE CRID-No.1 CURRENTe   

40^ to 800cs 

1500 max. volts 
1500 M3X. volt 

-300 max. volt 

-1000 max. volts 

30 max. am 
2.5 max. am 

150 max. am 
+0.25 max. am 
+0.25 max. am 

a Recommended temperature range of condensed mercur, is .5° to 50°C. 
e Averaged over any interval of an seconds maximum. 

SKIRTED MEDIUM CAP 
JETEC NRCI-29 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED----, 

SmIRTED-MEDIUM-SHELL 
SMALL 4- PIN BASE 

WITH BAYONET 
JETEC NoA4-7' 

r- 2 516" MA X em• 

7 /i 

134" /47 
MAX. 

MAX. 
SADDLE 1MEDIUM 
CAP 

I .8 

8-56 TENTATIVE DATA 
TUBE DIVISION 
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632-B 

MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGES 
OF CRITICAL GRID—N21 VOLTAGE 

Ef ., 5 VOLTS 
GRID-N*2 (SHIELD) VOLTS. 0 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
ANC SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GAO RESISTOR. O OHM! 
CONDENSED- MERCURY TEMP-
ERATURE. 40° TOSIr G 

CRiT - 

CAL CON-
DUCTING 

NON -CONDUCTING 

SU 

600 

400 

zooe 

400 w 

200 

-50 -40 -30 -20 - O 0 • 0 .20 
DC GRID-Nal SUPPLY VOLTS 

92CS -9008T 

E f .5 VOLTS 
GRID-Na 2 (SHIELD) VOLTS. 10 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING 7UBE LIFE. 
GRID RESISTOR . 0 OHMS 

CONDENSED-MERCURY TEMPER-
ATURE RANGE. 40.TO 80.0 

UULCRITICAL 'NG 

NON-
, 

CONDUCTING 

600 

400 

200e 

0.0 

800 Ó 
2 

boo 

400 :5 

200 

o 
-50 -40 -30 -20 - O 0 .I0 .20 
DC GRID-Nal SUPPLY VOLTS 

92C5-90077 

TUBE DIVISION 
0 C.01•011),Ch 0, Av.', 1,1,4 IFf,t 

CE-9008T 
—90C'JiT 



e • • • • • 



• 

• 

6 72 -A 
THYRATRON 

MERCURY—VAPOR TETRODE 

Supersedes type 072 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5   ac or dc volts 
Current  5   amp 

Cathode: 
Min. Heating Time, prior to tube conduction. 5 gliDutra 

Direct Intorelectrode Caparitanres: 
Grid No.1 to Anode   0.04 µmt 
Grid No.2 to Anode   3 gµf 

Ionization Time ( Approx  )   10 µsec 
Deionization Time ( Approx  )   1000 µsec 
Maximum Critical Grid Current  2 µamp 
Anode Voltage Drop ( Approx.)   12 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-7/8" t 1/4" 
Seated Length  7-1/8" t 1/4" 
Maximum Diameter   2-5/16" 
Bulb   T-18 
Cap  Skirted Medium 
Base   Large-Shell Super-Jumbo 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CE 

Pin 1- Grid No.1 
Pin 2- Heater, 

Cathode 

Pin 3- Heater 
Pin 4- Grid No.2 
Cap - Anode 

GRID-CONTROLLED RECTIFIER SERVICE  

Por frequencies uP to 150 cycle., 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  2500 max. volts 
Inverse  2500 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode conduction  -300 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -1000 max. volts 

CATHODE CURRENT: 
Peak   40 max. amp 
Average.   3.2 max. amp 
Surge, for duration of 0.1 sec. max. 150 max. amp 

See next page. 

(continued on next page) 

JUNE 1, 1948 TUBECŒPARTMENT TENTATIVE DATA 
RADIO CO”ORATION OF AMERICA HARRISON. NEW Ina? 



6 72 -A 
THYRATRON 

GRID-No.2 CURRENT: 
Peak   
Average'   

GRID-No.1 CURRENT: 
Peak   1 max. amp 
Average 0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE'   40 to 80 °C 

1 max. amp 
0.25 max. amp 

▪ averaged over any interval of 15 sec. man. 

• Recommended condensed-mercury temperature is between .50 and 50 °C. 

SKIRTED 
MEDIUM CAP 
N2 39002 — 

ANODE "."--
TERMINAL 

TIC BULB 

LARGE-SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 

2 54 
MAX. 

BOTTOM VIEW Or BASE  

92C5- 6735R1 

SEPT. 30, 1948 TUT( DEPARTMENT 
RADIO CORPORATION OF »AFRICA. ITANDIDD4 Fif JERSEY 

CE-6735R1 



672 -A 

THYRATRON 

OPERAT IONAL RANGES 

OF CRITICAL GRID-N91 VOLTAGE 

TYPE 872-A 
_Ef . 5.0 VOLTS 
GRID-NA 2 ( SHIELD) VOLTS.° 

ÇRI T 'CAL 
CONDUCTING 

NON-
CONDUCTING 

I I I 

2500 

2000 
•-• 

-1 

1500 

O 
O 

1000 4,) 

500 

-40 -20 0 +20 
DC GRID-N9 I VOLTS 

92CM-673471 

TYPE 672-A 
4..5.0 VOLTS 
GRID-Na 2 (SHIELD) VOLTS = 10 

CRITI AL 

CONDUCTING 

NON-
- CONDUCTING 

2500 

2000 

500 

6.1 

O o 

1000 

500 

-40 -20 0 .20 
DC GRIO-N2 I VOLTS 

92CM -69291 

SEPT. 30, 1948 TUBE DEPARTMENT CE-6734T1-69291 
RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 
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676 

THYRATRON 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  5 
Current   10 

Direct Interelectrode Capacitance: 
,Irid to Aide ( Approx.) 5 

Peak Voltage Drop . . . . 12 
Coutrol Characteristic. . Negative 
Ionization Time ( Approx.) 10 
Deionization Time (Approx.) 1000 

Mechanical: 

volts 
amp 

  :ate 

µseconds 
µseconds 

Mounting Position   Vertical, Base Down 
Overall Length  11-1/4" ± 1/2" 
Maximum Diameter  3-Z3/16" 
Bulb  ST-30 
Cap  No.3985 
Base  Large Shell Super-Jumbo 4-pin 

Maximum Eating., Absolute Values: 

For frequencies up to 150 cycles 
Welder-

Continuous Control 
Service Service 

PEAK FORWARD ANODE VOLTAGE 2500 max. 750 max. volts 
PEAK INVERSE ANODE VOLTAGE 2500 max. 750 max. volts 
PEAK GRID VOLTAGE: 

Before Conduction . . . . -500 max. -500 max. volts 
PEAK ANODE CURRENT  40 max. 77 max. amp 
AVERAGE ANODE CURRENT • • • 6.4 max. 2.5 max. amp 
SURGE ANODE CURRENT for 

0.1 sec. max. 200 max. 200 max. amp 
GRID CURRENT: Before con-

duction (Grid Negative) 5 max. 5 max. vamp 
PEAK GRID CURRENT   1 max. 1 max. amp 
AVERAGE GRID CURRENT. . .   0.25 max. 0.25 max. amp 
TIME OF AVERAGING CURRENTS  15 max. 5 max. sec 
COND.-MERCURY TEMP. RANGE• 40 - SO 40 - 90 °C 

* Heater voltage must be applied for at least 5 minutesbe_ 
fore anode voltage is applied. 

• Recommended condensed-mercury temperature range, 45 - 550C. 

MAY 1, 194e, WOE DIVISION TENTATIVE DATA 
R.010 COIFOUTION d AMERICA. RAMON. NM JEW, 



:AY 1, 1946 TUBE DIVISION 
EADIO COMMTION Of AMHICA, MAMMON, NEW lEISEV 

676 
THYRATRON 

TYPE 676 
E.F: 5.0 VOLTS 

CRITICA 

I
 

I
 

C
O
N
D
U
C
1
 

NON-
CONDUCTING 

I 



677 
THYRATRON 
MPRÇURY-VAPOR TRIODE 

• 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  5 
Current   10 

Direct Interelectrode Capacitance: 
Grid to Anode ( Approx.) 5 

Peak Voltage Drop   12 
Control Characteristic. Negative 
Ionization Time ( Approx.) . 10 
Deionization Time (Approx.) 1000 

Mechanical: 

volts 
amp 

uuf 
  volts 

paeconde 
µseconds 

Mounting Position   Vertical, Base Down 
Overall Length  11-1/in I' 1/2* 
Maximum Diameter  3-13/16* 
Bulb  ST-30 
Cap  N0.3985 
Base Large Shell Super-Jumbo 4-Fin 

Maximum Ratings, Absolute Values: 

For frequencies upto150 cycles 

PEAK FORWARD ANODE VOLTAGE  
PEAK INVERSE ANODE VOLTAGE  
PEAK GRID VOLTAGE: 

Before Conduction   
Anode Negative  

PEAK ANODE CURRENT  
AVERAGE ANODE CURRENT**  . 
SURGE ANODE CURRENT for 0.1 sec., max. 
GRID CURRENT: Before Conduction (Grid Neg.) 
PEAK GRID CURRENT   
AVERAGE GRID CURRENT**   
COND.-MERCURY TEMPERATURE RANGEA • • 

10000 max. volts 
10000 max. volts 

500 max. volts 
10 max. volts 
15 max. amp 
a max. amp 

16 max. amp 
5 max. µamp 
1 max. amp 

0.25 max. amp 
30 - 50 °C 

* Heater voltage must be applied for at least 5 minutes be-
fore anode voltage is applied. 

** Averaged over any 15-second interval. 

• Recommended condensed-mercury temp. range, 35 - 45°C. 

vey 1, 1946 WOE DIVISION TENTATIVE DATA 
umomerounfflormamuogunobtravigun 
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THYRATRON 
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710/6011 

Gas and Mercury-Vapor Thyratron 

e 

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 ,tr 2 amp 
Minimm heating time prior to 

tube conduction  LU SPC 
Direct Inteielectrodc Capacitances ( Approx.I:a 
Grid to anode  2 µµt 
Grid to cathode  12 µµf 

Ionization Time ( APProx  )   10 µsec 
Deionization Time ( APprox  )   1000 µsec 
Peak Tube Voltage Drop at anode 
amperes - 8  

Mechanical: 

Operating Position  Vertical, base down 

Maximum Diameter   61T/8": 
Maximum Overall Length   

Weight ( Approx.)   4 oz 
Bulb   T13 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base   Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW  4CF 

Pin 1- Filament 
Pin 2- Filament 

Tap, Cir-
cuit Returns 

10 volts 

Pin 3, Grid 
Pin 4 - Filament 
Cap- Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise ofCondensed Mercury to Equi-

e 1 br um Above Ambient Temperature ( Approx.): 
No load  25 °C 
Full load  30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For anode- supply frequency of to cPs 

1111 PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

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

DATA 
5-62 



710/6011 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  500 max. vol ts 
During tube conduction  10 max. volts 

CATHODE CURRENT:  e 
Peak  30 max. amp 
Averageb  2.5 max. amp 
Fault . . . . . . . .   250 max. amp 

CONDENSED—MERCURY TEMPERATURE 
RANGE ( Operating) 0  —40 to +RO °C 

Without external shield. 

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 . 40 0 and A800 C which corresponds approxi— 
mately to A.10. to k50 0 C amblent. 

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



714/7021 

Gas and Mercury-Vapor Thyratron 

• NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 4 

Filament, Coated: 
Voltage ( AC or DC)   2.5 volts 
Current at 2.5 Volts s  0 t 0.5 -Imp 

AS Minimum heating time prior to 
tube conduction   5 sec 

11111. Diie,,t Intcr,aIectrodeapc,,,,m( RI I ,1 u I h 
Grid to anode   2 mmf 

Ionization lime ( Approx.)   10 µMC 
Deionization Time ( Approx.)   1000 msec 
Maximum Critical Grid Current   5 ma 

e Peak Tube Voltage Drop at anode amperes - 3   15 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  6-1/8" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  3 oz 
Bulb .)T16 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base 

• 

• 

 Medium-Shell Small 4-Pin 
with Bayonet ( JEDEC No.A4-10) 

Basing Designation for BOTTOM VIEW 3G 

Pin 1- Filament 
Pin 2- No Internal 

Connection 

Pin 3 -", rid 
Pin 4 - Filament 

Cap- . node 

Thermal: 

Type of Cool ing  Lonvect ion 
Temperature Ri se of Condensed Mercury to Equ i - 

i br i um Above Amb ient Temperature 1:wprox.. Oc 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Maxlmum Values: 

For anode-supPly frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward   1250 max. volts 

gllo Inverse   
PEAK NEGATIVE GRID VOLTAGE: 1250 max. volts 

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 



714/7021 

ANODE CURRENT: 
Peak  3 max. amp 
Average  1 max. amp 
Fault . . . . . . . .   50 max. amp grip 

CONDENSED-MERCURY TEMPERATURE 
RANGE ( Operat i ng)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-mdrcury temperature range after", 
warm-up should be kept between +AO° and . 80. C which corresponds approxi-
mately to + 100 to .1.50. C ambient. 

• 

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



716/6855 

Gas and Mercury-Vapor Thyratron 
NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical:' 

Filament, Coated: 
Voltage ( AC or DC) 
Current at 2.5 volts 
Minimum heating time prior to 

tube conduction   
Direct Int:reloctrnde Capacitance IApprz,x.):e 

Grid to anode   3 me 
Ionization Time ( Apprux.)   10 µsec 
Deionization Time ( Approx.)   1000 , sec 
Maximum Critical Grid Current   10 ma 
Peak Tube Voltage Drop at anode 
amperes - 5   8 volts 

2  5 volts 
6  3 0.8 amp 

15 sec 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  4-3/8" 
Diameter 1  438" to 1.562" 
Weight ( Approx  )  3 oz 
Bulb  T12 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

• with Bayonet (JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW 4D 

Pin 1 - Filament 
Pin 2 - Anode 

Pin 3— Grid 
Pin 4 - Filament 

Thermal: 

Type of Cool ing  Convection 
Temperature R i se of Condensed Mercury to Equ - 

i briumAbove Ambient Temperature ( Approx.) . 30 °C 

GRID-CONTROLLED-RECTIFIER SERVICE' 

Maximum and Minimum Ratings, Absolute-Naszmum Values: 

For anode-supply frequency of to 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. 

DATA 
5-62 



716/6855 

CATHODE CURRENT: 
Peak  8 max. amp 
Averaged  1 max. amp 
Fault   80 max. amp 

CONDENSED—MERCURY TEMPERATURE 
RANGE ( Ope rat i ng) d  —40 to +80 °C 

8 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 . 400 and + 800 C which corresponds approxi-
mately to . 100 to + 50c C ambient. 

RADIO CORPORATION OF AMERICA 0 
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) 
Current at 2.5 volts 
Minimum heating time prior to 

tube conduction   60 sec 

2  5 volts 
21 ± 2 imp 

DireLt IntereleLtrudu Capai_itariLe ( APP)ux.): b 
Grid to anode   4 mr.J 

Ionization Time ( Approx.)   10 µsec 
Deionization Time ( Approx.)   µsec 1000 
Maximum Critical Grid Current   10 µa 
Peak Tube Voltage Drop at anode 
amperes - 20  12 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-9/16" 
Weight ( Approx  )  9 oz 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Super-Jumbo 4-Contact 
Base  Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet ( JEDEC No.A4-18) 
Basing Designation for BOTTOM VIEW  4BZ 

Pin 1 - Grid 
Pin 2 - Filament 
Pin 3 -Filament 

Pin 4- No Internal 
Connect ion 

Cap- Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mei-cury to 

Equilibrium Above Ambient 
Temperature ( Approx.)   oc 

GRID-CONTROLLED-RECTIFIER SERVICEa 

Maximum and Minimum Ratings, Absoiutn-Maximum Values: 

For anode- supply frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
Inverse  1500 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction   500 max. volts 
During tube conduction   10 max. volts 

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

DATA 
5-62 



760/6858 

CATHODE CURRENT: 
Peak  77 max. amp 
Averagec  6.4 max. amp 
Fault   770 max. amp 

CONDENSED—MERCURY TEMPERATURE RANG 
(Operat ng) d  —40 to +80 

a With circuit returns to filament-transformer center-tap. 

b Without external shield. 

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 A80 0 C which corresponds approxi-
mately to A100 to A50 0 C ambient. 

oc 

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



Current   
Direct Interelectrode 

Capacitances: 
Grid to Anude . . . 
Grid to Cathode . . 2 
Anode to Cathode. . 0.6 

Tube Voltage Drop . . 16 

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- Anode 
Pin 5- Grid 
Pin 7- Heater 
Pin 8- Cathode BOTTOM VIEWS 

Il ‘emee 

884, 885 
THYRATRONS 

TRIODE TYPE 
For new eelp_lent design, RCA-884 is recommended. 

GENERAL  DATA 
Electrical: Type 884 Type 885  

Heater  Coated Unipotential Cathode 
Voltage 6  3 tio% a-cord-c volts 

0.6 1.5   amp. 

6   PPf 
2 
0.6 . . • • . me 
16 . . approx.volts 

Any 
4-3/16   inches 
3-9/16   inches 
1-9/16   inches 
ST-12 

fSmall 
15-Pin 

5A2 

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 CURRENTA   1 max. ma. 
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. Volts 

D-C HEATER-CATHODE POTENTIAL  -100 to + 25 volts 
AMBIENT TEMPERATURE RANGE   —75 to + 90 Oc 

&Fur uest life results, it is desirable to delay tube conduction for 
about 10 seconds after applying heater voltage in order to allow the 
cathode to reach normal operating temperature. 

• In sweep circuits designed so that the peak cathode current of 300 
milliamperes will nqt be exceeded during condenser discharge, the re-
sultant average cathode current is so small in comparison with the 
average-current capability of the cathode that a maximum rating for 
average cathode current is omitted because it h8S no practical signi-
ficance. 

• The resistance of the grid resistor should be not less than 1000 ohms 
per maximum instantaneous volt applied to the grid. Resistance values 
in excess of 500000 ohms may cause circuit instability. 

.w-Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
RADIO COOFORATION OF NAIIICA..11150N, NM SUM 

DATA 1 

\tge, 

41-



884 , 885 

THYRATRONS 

(Continued from preceding page) 

RELAY A GRID—CONTROLLED RECTIFIER SERVICE ° 
At Frequencles Below 75 Cycles per Second  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE  350 max. volts 
PEAK CATHODE CURRENT  300 max. Md. 

AVERAGE CATHODE CURRENT W . . . . ...   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 °C 

O The neater voltage should be appl ied for 10 seconds before tube con— 

duction occurs. 

id For an averag ing per tod of 30 seconds. 

ind icates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
10010 COME/MON or »AMC& HARRISON, NEW JERSEY 

DATA 1 
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II 

884 
LINEAR SWEEP - CIRCUIT 

OSCILLATOR AND AMPLIFIER 

R4 

RCA-884 

R3 

R. 

0 
SYNCHRO-
NIZING 
VOLTAGE 
INPUT 

• ° 

LI 

+5.0V. 

R11 

* C12 -T 

52 
RCA-
8.J7 

o 

C.0 

IS 

TO 
HORIZONTAL 
DEFLECTING 
PLATES 

EXTERNAL 8- +450 V. 
HORIZONTAL 
DEFLECTING 
VOLTAGE 

C. = 0.25 y.1F OR GREATER 
c2 ,--.3.25ur, 500V. 
C3 = 0.1ufs, 500 V. 
C4 = 0.04 pi', 500 V. 
Cs=0 015 L‘F, 500V. 
Ce, = 0.005yr, 500V. 
C7= 0.002 uF, 500V. 
C8 = 0.0008 o.eF 500V. 
Cg = 0.5 uf, 250V. 
C.0 = 0.5 La', 500V 
C11 r 2 5Ltf-', 15 V. 

C.2=8LiF, 200V. 
R. = 5000 OHM (MAX.)POTENT1OMETER 
R2 = NOT GREATER THAN 50000 OHMS 

R3= 2000-3000 OHMS,0.5WATT 

1 
R4 = 350-500 OHMS,0.5 WATT 
Rs= 0.3-0.5 MEGOHM, 0.5WATT 
R6 .1MEGOHM POTENTIOMETER 
R7r I MEGOHM,0.5 WATT 
R8 = 0.5MEGOHM POTENTIOMETER 
Rg r 850 OHMS, 0.5 WATT 

R.0= 0.IMEGOHM, O. 5 WATT 

R.. = 1500 OHMS, 0.5 WATT 
R.2= 25000 OHMS, 1.0 WATT 

R.3= 80000 OHMS, 1.0 WATT 
R.4= 60000 OHMS, 1.0 WATT 
R.5= 2.0MEGOHMS, 1.0 WATT 
S. = 7-CONTACT S.P. SWITCH 
S2= SPOT. SWITCH 

92CM- 4875RI 

APPROXIMATE FREQUENCY RANGE ( CYCLES/SEC.) 

SWITCH (sil o C2 C3 

40 

c 6 C5 c 6 
670 

2200 

C8 
AT MAX. 110 

340 

1500 

4900 

3600 

60 130 880 11400 

The 1 icense extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION Of »URIC& HARRISON, NEW /IIISRY 

DATA 2 
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AVERAGE CONTROL CHARACTERISTIC 
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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.) 87 min. volts 
Peak Current • 3 max. ma. 
Continuous Current ( D.C.1 '' 2 mix. ma. 

f67 max. volts 
Operating Voltage.' (48 min. volts 

• if the 991 is used with a pulsating or alternating supply voltage, 
.. the peak current should be limited to 3 ma. 

Sufficient resistance must always se used in series with this tube 
to limit its d-c current to 2 ma. 

F:1 For 0-c operating current between 0.4 and 2 ma. 

MAX. DIA. 

T 4'/2 BULB 

MAX. 

BAYONET CANDELABRA, 
DOUBLE CONTACT BASE 

BOTTOM vŒw OF BASE  

92C-4614 

TUBE MOUNTING POSITION 

VERTICAL OR HORIZONTAL 

REGULATION CHARACTERISTIC 
Mo 

75 

j70 
d 

(1,65 
; 

60 
fr 

6W0 55 

50 

45 

--. 

1 1 

STARTING 
"1 VOLTAGE 

1 ! TYPE 991 

I 

1 
I 

I 

a 
a 
a 
i 

: 
a 

._i 
a 
t 
a 

....e......................" 

. 

-\OPERATION 
IN THIS REGION 

RECOMMENDED NOT 

1-
0 0.5 I 0 IS 2.0 
OPERATING MILLIAMPERES D.C. 

92C-4615 

DEC. 1, 1939 
RCA RADIOTRON DIVISION 
RCA 1.....L.Ciu9ING COWAN', .1, 

DATA 





1946 
VACUUM-GAUGE TUBE 

THERMOCOUPLE TYPE 

DATA  

General: 

Heater, for Thermocouple: 
Voltage ( Approx  )  1   ac or dc volts 
Current 0  070   amp 

Resistance of Thermocouple. 5 approx.   ohms 
Maximum Overall Length ( with tubulation)   6-1/4" 
Maximum Diameter   1-11/16" 
Bulb   
Tubulation 

T-12 
3/8" Diameter Hard Glass, 

Corning Code 772 Nonex 
Mounting Position  Any 
Terminal Arrangement   See Outline Drawing 
Terminal Connections: 

H - Heater 

IC 

Calibration: 

See next page. 

HARD GLASS 
CORNING CODE 
772 NONEX 

I MAX. 

TI2 BULB 

4TERMINAL 
LEADS 

.050* DIA. 

THERMOCOUPLE* 

TU - Thermocoupl e 

TC 

3/APPROX. 

6 /4. 

MAX. 

*3 %I" 

APPROX. 

3 /8' 

APP PDX. 

HEATER** 

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

I/2 ID. 

" warm HEATER LEAD SHOULD BE CONNECTED 
TO POSITIVE TERMINAL OF DC HEATER SUPPLY 92CS-6816 

JUNE 20, 1947 TWEDUARTNENT TENTATIVE DATA 
RADIO CORPORATION Of »AFRICA. HARRISON. NEW KRTFT 
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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 vaLuuui bettcr than 
3 x 10-5 mm of mercury 135.8   ohms 

Maximum Overall Length ( Includiiiy tubulation). 7-9/16" 
Maximum Diameter   1-3/16" 
Bulb   T-9 
Tubulation   7/32" Diameter Sort Glass. 

Corning Code 001 Lead 
Mounting Position  Any 
Base   Small-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 Filament--
Calibrating 
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. 

RI; 
112: 

STEP 

STEP 

STEP 

PIRARI GAUGE GRIDGE CIRCUIT 

12 V 

I\ TO PINS Nei 
lina 2 OF 
• TYPE 1947 

92CS-6853 

50 Ohms 83 • METER, 15 Ohms 56; 120.7 Ohms 
25 Ohms 84 175; 10 Ohms each R7; 135.8 Ohms 

I, With switch S in position 2. adjust 82 so that 
meter reads 2.5 milliamperes. 

2: With switch S in position 1. and with dry air 
at atmospheric pressure in the 1947. adjust RI 
so that meter reads 5.0 milliamperes. 

3: With no further adjustments and with switch S 
in position 1, proceed to use gauge. 

JUNE 20, 1947 TUK DEPARTMENT TENTATIVE DATA 
EADIO CORPOIAVION OE MWEICA, HAUNCH. NEW AM 



/ee 
1947 

VACUUM-GAUGE TUBE 

JUNE 20, 1947 TUBE DEPARTMENT CE--€ 81 

MEASURED FROM END OF BASE PINS 
TO BULB- TOP LINE AS DETERMINED 
BY RING GAUGE OF I/2' 1.D. 

92C5-6816 

RADIO CORPORATION OF »AMC& HARRISON, NEW EERTEV 



1947 

CALIBRATION CURVE 
FOR USE WITH CIRCUIT ON DATA PAGE 

Il I 

GAS= DRY AIR 

TO CONVERT MM TO MICRONS, 

MULTIPLY VALUES BY 1000. 

31-

2 

LO 

8 

e 

4 

3 

2 

0.01 
0 2 3 4 

METER DEFLECTION- MILL IAMPERES 

MARCH 10,1947 TUBE DEPARTMENT 
,•D O COflO4AT,ON Of AN•flICA KAIMS0.4. NEW Mel 

5 

92CM-6649 
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1949 
VACUUM-GAUGE TUBE 
HARD—GLASS BULB, IONIZATION TYPE 

DATA 

General: 

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

Maximum Tube Length ( Including tubulation) 11-1/2" 
Maximum Tube Radius   2-3/16" 
Maeimuiii Oulb Length   q. 1/q. 
Maximum Bulb Diameter   2-1/16" 
Bulb   T-16 
Tubulation 

Operating Position 

Terminal Arrangement   
Terminal Lead Connections: 

Lead 1— Common 
Lead to 
Filaments 

Lead 2— Filament 
Lead 3- Filament 

(Spare) 
3 2 

1/2" Diameter Hard Glass, 
Corning Code 772 Nonex 

Vertical with tubulation up or 
down;.Horizontal, with stem 

press in vertical plane 
See Outline Drawing 

Lead 4 — Grid 

TUBULATION 

Top Lead— Plate 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   6.5 max. volts 
DC PLATE VOLTAGE DURING OPERATION .   —100 max. volts 
DC GRID VOLTAGE DURING OPERATION .   +200 max. volfs 
VOLTAGE ON GRID eS PLATE TIED TOGETHER 

DURING DEGASSING ( DC OR PEAK AC) 650 max. volts 
GRID & PLATE DISSIPATION ( TOTAL) 

DURING DEGASSING . . 150 max. watts 
AMBIENT TEMPERATURE DURING OPERATION. 100 max. °C 
GAS PRESSURE 0  001 max. mm of Hg 

Typical Degassing Conditions: 

Grid Connected to Plate 

Filament Voltage ( AC or DC) . .   6 6 volts 
Grid & Plate Voltage   350 rms 500 de volts 
Grid A Plate 

Current ( Average)   100 150 ma 

Typical Operation: 

DC Plate Voltage . . . . —22.5 —22.5 —22.5 volts 

* The 1949 contains two filaments, one of which is a spare. Values shown 
are for either filament operated alone. The filament voltage should be 
kept as low, as possible during degassing because use of a low filament 
voltage materially increases filament life. 

Ind cates a change 

MARCH 1, 1954 VUMEDEPARTINENT 
RACEICI CORPORATION OF .AERICA. HARRISON. NEW ellStY 

DATA 

4— 



s 
1949 

VACUUM-GAUGE TUBE 

DC Grid Voltdge   
Grid Current   
Sensitivity   

Calibration: 

See curve on folloAing sheet. 

a ml, ror = rrm of mercury. 

PLATE 

+80 + 11C + 160 vol ts 
10 10 10 13 

HC 110 140 µa/micron& 

7/8'• 
1 =V 16 APPROX. 

APPROX. 

MAX, 

.05001A. 

MAX. 

APPROX. 

HARD GLASS 
CORNING CODE 
772 NoNEX 

T16 BULB 

MAX. 

GRID 

4 

APPROx. 

FILAMENT 
(SPARE) 

4 TERMINAL 
LEADS 

.050  DIA. 

COMMON LEAD 
TO FILAMENTS 

FILAMENT 

92CS —6817 

MARCH 1, 1954 TUBE DEPARTMENT 
'ODIO COOPOtAtION OE MIErICA, NAMSON, NEW JERSEY 



1949 

CALIBRATION CURVES 

10 
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III, I I I I I I I i I I IT Ili , 

_ TYPE 
1949 

GAS = DRY AIR 
GRID MILLIAMPERESOE)=10 — 

- PLATE VOLTS (E b) = - 22.5 — 

-7.-. 
- EC 

TO CONVERT 
MULTIPLY 

MM 
VALUES 

TO MICRONS, 
BY 1000 
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TUBE DEPARTMENT 
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2050 
THYRATRON 

GAS TETRODE 

GENERAL DATA  

Electrical: Heater, for for Unipotential Cathode. Msn. 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: 
41, Heating Time, prior to 

tube conduction . 10 sec 
Direct Interelectrode Capacitances ( Approx.(: 4 
Grid No.1 to Anode 0 26 umf 
Input  4.2 µµf 
Output   3.0 muf 

Ionization Time ( Approx.): 
For conditions: dC anode volts= 100; grid- No. I 

souare-pul se volts = 50; and peak anode amp. 

during conduction = 1.0 0.5 µsec 
Deionization Time (Approx.): 

For conditions: dc anode volts= 125; grid- No. 1 

volts = - 250; grid- No. I resistor ( ohms) = 

1000; dc anode amp. = 0.1 50 µsec 
For conditions: dc anode volts= 125; grid-No.1 

volts = - 10; grid- No. I resistor lohms1 = 1000; 

dc anode amp. = 0.1 100 µsec 
Maximum Critical Grid Current, with ac anode-

supply volts Inns) = 460, and average anode 

amp. = O. I 0.5 µamp 
Tube Voltage Drop ( Approx.)   8 volts 
Grid-No.1 Control Ratio ( Approx.) with grid-No. 1 

resistor I megohms = 0; grid-No.2 volts = 0 250 
Grid-No.2 Control Ratio ( Approx.) with grid-No. 1 

resistor Imegohms) = 0; grid-No.2 resistor 

lmegohms1 = 0; grid-No. 1 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" IBulb   ST- 12 
Base   Small-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   6BS 

• 

Pin 1- N'o Connection 
Pin 2- Heater 
Pin 3 -Anode 
Pin 4- No Connect ion 

4- Indicates a change. 

Pin 5- Grid No.1 
Pin e — Grid No.2 
Pin 7- Heater 
Pin 8- Cathode 

JUNE 15, 1948 TUBEDEPARTMŒNT DATA 
RADIO COlIfORATION Of AfAtIOCA, .11111SON. NEW MS! 



2050 
THYRATRON 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE  

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 
Inverse  360 max. 1300 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before anode 

conduction  -100 max. -100 max. volts 
Average, during anode 

conduction.   -10 max. - 10 max. volts 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Peak, before anode 
conduction  -250 max. -250 max. volts 

Average, during anode 
conduction.   -10 max. - 10 max. volts 

CATHODE CURRENT: 
Peak   1.0 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-No.2 CURRENT: 

Average. +0  01 max. +0.01 max. amp 
GRID-No.1 CURRENT: 

Average. +0  01 max. +0.01 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . 100 max. 100 max. volts 
Heater positive with 

respect to cathode. . . 25 max. 25 max. volts 
AMBIENT TEMPERATURE RANGE. . - 75 to +90 -75 to +90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage  117 . . 400 
Grid-No.2 Voltage  0 . . 0 
RMS 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 Resistance#. .   1200 . . 2000 

volts 
volts 
volts 
volts 
volts 

megohm 
ohms 

Maximum Circuit Values: 

Grid - No.1 -Circuit Resistance: 
For 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 30 sec. max. 

D Approximately 180 0 out of phase with the anode voltage. 
e sufficient resistance, including the tube load, must be used under any 

conditions of operation to prevent exceeding the current ratings. 

—/Indicates a change. 

JUNE 15, 1948 
TUSECEPARTMŒNIT 

1.mo CO”OIMION OF .Et1CA, .11.1SON. NEW JEEEEE 

DATA 



2050 
THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 2050 GRID-N2 2 VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR - 0.1 MEG. AND 10 
MEC.-AND TAKE INTO ACCOUNT INITIAL 
DIFFLNLNLtS BETWEEN INDIVIDUAL 
TUBES & SUBSEQUENT DIFFERENCES 
DURING FuBE LIFE, FOR A HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 

Range for Range for 
_ 10 Megohms\..  /0.1 Megohm _ 

I .;  

\ 

\ 

‘ 
N 
N I 

N 

\ ç....._ 

N I 
N 
‘ 

% 
I 

‘ 

N% 

I 

It 

N % 
‘ -. 
1 
N 

% ••• - - 

5007 
o 
4:o 

400> 
cc 
•-• 

300 0-1 

200o 

- 8 -6 -4 -2 0 

DC GR1D-N21 SUPPLY VOLTS 
92CM-6540TI 

JUNE 15, 1948 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA. HARRISON, P4W OW1 

CE-654011 



• • • • • • 



2050 

AVERAGE CONTROL CHARACTERISTICS 

. F1• 1 ,„ • .1. . 1 I 
_ E = 6.3 VOLTS 

SHIELD-GRID RESISTOR = 0 OHMS 

- CONTROL-GRID RESISTOR = 0 OHMS 

o 

MAY 3, 194 4 

o 
o o 

D-C ANODE VOLTS 
RCA VICTOR DIVISION 

R•0.0 

92CM- 6274RI 



9 2C1-5 275T 
92CM-,3541T 

1111:'1 

2050 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCT ION 

TYPE 2050 
-E f = 6.3 VOLTS 
SHIELD-GRID VOLT'S = 0 
=CONDUCTION STARTS 

I 

- 

-12 -6 -4 

D-C CONTROL - GRID VOLTS 

92CM-65411 

APRI L 1, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION CIT AMERICA, HARRISON. NEW JERSEY 



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 

Ce.hodo: 
Minimum heating time prior to 
tube conduLtion   10 coc 

Direct Interelectrode Capacitances ( Approx ): 4 
Grid No.1 to anode  0.15 ggf 
Grid No.1 to cathode and grid No  2 2  2 µµf 

Ionization Time ( Approx.): 
For dc anode volts = 100, grid-No.1 
volts ( square-wave pulse) = 50, peak 
anode amperes during conduction = 1 0.5 µsec 

Deionization Time ( Approx.): 
With dc anode volts . 125, grid-No.1 

volts = -250, grid-No.1 resistor ( ohms) 
= 1000, dc anode amperes - 0  1   50 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 ga 

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 79 
Base  Intermediate-Shell Octal 6-Pin, Arrangement 3, 

with External Barriers (JEDEC Group 1, B6-229) 

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

DATA 1 
3-61 



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-Maxzmum Values: 

For anude supply frequency of 6o cps 

PEAK ANODE VOLTAGE: 
Forward  180 max. 650 max. volts 

GRID-No.2 ( SHIELD-GRID) 360 max. 1300 max. volts 
Inverse. . 

VOLTAGE: 
Peak, before tube 
conduction   -100 max. -100 max. volts 

Averageb, during tube 
conduction   -10 max. -10 max. volts 

GRID-No.1 ( CONTROL-GRID) 
VOLTAGE: 
Peak, before tube 
conduction   -250 max. -250 max. volts 

Averageb, during tube 
conduction   -10 max. -10 max. volts 

CATHODE CURRENT: 
Peak   1 max. 1 max. amp 
Averageb   0.2 max. 0.1 max. amp 
Fault, for duration of 0.1 

second maximum   10 max. 10 max. amp 
GRID-No.2 CURRENT: 

Averageb +0  01 max. +0.01 max. amp 
GRID-No.1 CURRENT: 
Averageb . . . .   +0.01 max. +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . 100 max. 100 max. volts 
Heater positive with 

respect to cathode . . 25 max. 25 max. volts 
AMBIENT-TEMPERATURE RANGE. -75 to +90 -75 to +90 °C 

Typical Operation for Relay Service: 

RMS Anode Voltage  117 400 volts 
Grid No  2   Connected to cathode at socket 
RMS.Grid-No.1 Bias Voltaged  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 Resistanced.   1200 2000 ohms 

• 

• 

• 

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



2050-A 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 

For average anode current below 

0.1 ampere  
ror average anode current above 

0.1 ampere  2 max. megohms 

c Without external shield. 

Averaged over any interval of SO seconds maximum. 

C Approximately leo° 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. 

10 max. megohms 

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 destruction of the cathode; high 
heater voltage causes high cathode temperature with resultant 

heating of the grid and consequent grid emission which pro-

duces unpredictable shifts in the critical grid-No.I voltage 

for conduction. 

The cathode should be allowed to reach normal operating 

temperature before anode current is drawn. The delay period 

should not be less than so seconds after application of heater 

voltage. Unless this recommendation is followed, the cathode 

will be damaged. 

The shield grid ( grid No.2) is normally connected to the 

cathode at socket. It may, however, be used as a control 

electrode because the control characteristic of grid No.I may 

be shifted by varying the potential of grid No.2. As grid No.2 

is made negative, the grid-No.I characteristic is shifted in 

the positive direction. The use of grid No.2 as the control 

electrode ( with grid No.) connected to cathode at socket) has 

the advantage of increased sensitivity but consideration must 

be given to the higher preconduction current, higher capacitance 

to anode, and less stability of operation. 

A grid-No.i resistor having a value as high as 10 megohms 

to give circuit sensitivity can be used with the 2050-A because 

its control-grid current is very low. However, when a high 
value of grid resistor is used, care should be taken to keep 

the tube base and socket clean and dry in order to make the 

effect of leakage currents between the control-grid base pin 

and anode base pin very small. 

Sufficient anode-circuit resistance, including the tube 
load, must be used under any conditions of operation to prevent 

exceeding the current ratings of the tube. 

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

DATA 2 

3-61 



2050-A 
AVERAGE GRID-No.1 CHARACTERISTICS 

Before Tube Conduction 
Ef•6.3 VOLTS 

GRID Na2 CONNECTED 
TO CATHODE AT SOCKET 

0.CONDUCTION STARTS 

DC ANODE VOLTS.25 

-14 - 12 

. . 
200 ' 

400 

600 

0 -8 -6 -4 -2 

DC GRID- 4o . 1 VOLTS 

During Tube Conduction 

LEf = 6.3 VOLTS GRID No.2 CONNECTED 
TO CATHODE AT SOCKET 

DC ANODE MA.25 

50 

.... 

' 

100 

150 

.200 

- 0016 

-0.016 

92CS-654IR2 
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DC GRID-No.1 VOLTS 

o 

2 

-3 

D
C
 
G
R
I
D
—
N
a
l
 
M
I
L
L
I
A
M
P
E
R
E
S
 

92CS- 6275R2 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



2050-A 
OPERATIONAL RANGE 

OF CRITICAL GRID-No] VOLTAGE 
Ef 6.3 ± 10% VOLTS 
GRID No.2 CONNECTED TO CATHODE AT SOCKET. 
AMBIENT- TEMPERATURE RANGE f•cl = - 75 TO + 90 
RANGES SHOWN ARE FOR TWO VALUES OF GRID-No.I RESISTOR AND 

TAKE INTO ACCOUNT NIT AL DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES DURING TUBE LIFE. 
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2050-A 

AVERAGE CONTROL. CHARACTERISTICS 
E e = 6.3 VOLTS 
GRID- N22 RESISTOR (OHMS) = 

GRID- N2 I RESISTOR (OHMS) = C 
  )    
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DC ANODE VOLTS 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5550 

Ignitron 

SEALED, CLAMP-COOLED, MERCURY-POOL-CATHODE TYPE 

For Resistance-Welding Control 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Pell, ignitor voltage required to fire   200 volts 
Peak ignitor current required to fire   30 amp 
Starting line at required ,icAtogcorcurrent 100 ;nec 

Tube Voltage Drop: 
At peak anode current of 1697 amperes   30 volts 
At peak anode current of 70.4 amperes   12 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length ( Including 

flexible lead)  17-5/8" 
Maximum Diameter  2-1/2" 
Weight ( Approx  )   1.5 lbs 
Terminal Diagram ( See Dimensional Outline): 

P- Anode I - Ignitor 
Terminal S Terminal 
(Flexible (Adjacent 
lead) to exhaust 

K - Cathode tube) 
Terminal 
(Lower por-
tion of 
shell) 

Cooling: 
Type  Air or water-cooled clamp 
Clamp height ( Approx  )  1-7/8" 
Clamo location  See Dimensional Outline 

RESISTANCE-WELDING-CONTROL SERVICE' 

Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 6o cps 

Ratings I-Aand I-13 Apply toOperation with 
a Clamp-Temperature Range of 10° to 75° C 

RATING I-A 

Column Column 
lb ab 

SUPPLY VOLTAGE ( RMS)  250 max. 250 max. volts 
DEMAND POWER ( During conduction)   50 max. 150 max. kva 

..—Inclicates a change. 

«0» 
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Column Column 
11) 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 

BATING I -B 

SUPPLY VOLTAGE ( RMS)  
DEMAND POWER ( During conduction)   
DUTY° ,*   
ANODE CURRENT ( Per tube): 

Peak  
Demand ( RMS, during 

conduction)*  
Average ( Averaged over any 

interval of 11.6 seconds 
maximum)*   

Fault, for duration of 0.15 
second maximum  

Column Column 
2b le 

600 max. 600 max. volts 
50 max. 150 max. kva 
24 max. 4.32 max. 

118 max. 354 MdY. amp 

83 max. 250 max. amp 

9 max. 4.86 max. amp 

700 max. 700 max. amo 

Ratings II-A and II-B Apply to Operation with 
a clamp-Temperature Range of 10° to 50° C 

BATING II-A 

Column Column 
2b 2b 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During conduction)   100 max. 300 max. kva 
DUTY° ,* 12  4 max. 2.24 max. 
ANODE CURRENT ( Per tube): 

Peak  564 max. 1692 max. amp 
Demand ( RMS, during 
conduction)*  400 max. 1200 max. amo 

Average ( Averaged over any 
interval of 2.2 seconds 
maximum)' 22  4 max. 12.1 max. amo 

Fault, for duration of 0.15 
second maximum  3360 max. 3360 max. amp 

BATING II-B 

Column Column 
11, 2b 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During conduction)   100 max. 300 max. kva 
DUTY* ,4   30 max. 5.4 max. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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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, Absolute-Maximum Values: 

BATING I 

CLAMP TEMPERATURE   70 max. 40 max. °C 
NUMBER OF DISCHARGES 

PER SECOND  60 max. 60 max. 
PEAK ANODE VOLTAGE: 
Forward   3000 max. 3000 max. volts 
Inverse   3000 max. 3000 max. volts 

ANODE CURRENT: 
Peak  500 max. 500 max. amp 
Average f  3 max. 15 max. amp 
Averaging time- intervals.   3.3 max. 0.66 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

BATING 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 
AverageS 2  5 max. 8 max. amp 
Averaging time- intervals. . . . 4 max. 1.25 max. sec 

DURATION OF CATHODE-SPOT 
PER DISCHARGE   0.02 max. 0.02 max. sec 

IGNITOR 

Maximum Ratings, Absolute-Maximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive  900 max. volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 
Average ( Averaged over any 

interval of 5 seconds maximum)  1 max. amp 
RIMS   10 max. amp 

.—Indicates a change. 

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

Cotuan I represents operation at maximum average anode current: Coluaa 
2 represents operation at maximum demand power. 

Defined as ( cycles • 0n)/(cycles on cycles * off . ) during the 
specified averaging time. 

d For supply voltages between 250 volts and 600 volts, duty is propor-
tional to supply voltage. For supply voltages lower than 250 volts. 
the values for 250 volts apply. 

e For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

With the use of log- log paper, straight-line interpolation between 
tabulated points may housed to obtain average-anode-current and maximum-
averaging- time ratings at clamp temperatures between the two tabulated 
values. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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13' 
T2 0 IA. HOLE OR SLOT WIDTH 

AT MFR'S OPTION 

f MIN 

t 
2" 

MAX. 

I" 
9r6 

MAX. 1 
5-I: 2 
± l" 2"±À-

SEE NOTE 

7" I" 
4.8 i TI 

, t 
rmAx -fIrZA,N. 

IGNITOR TERMINAL 
.250±.010" DIA. 

MAX. 

ANODE TERMINAL 

I -2 MAX. DIA. 

„ 

2 I- MAX. DIA. 

I.-FLANGE AT MFR'S 
OPTION 

2.130" 
±.010" 
DIA. 

- 1--
EXHAUST TUBE 

92C5-10843 

NOTE: CATHODE TERMINAL AND CLAMP-COOLED AREA. 
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RATING CHART 1 

Resistance-Welding-Control Service 
TWO TUBES CONNECTED IN INVERSE PARALLEL. 
CLAMP TEMPERATURE ea=io TO 50 

CURVE 
RMS 

ANODE 
SUPPLY 
VOLTS 

MAXIMUM 
AVERAGING 
TIME-
SECONDS 

A 250 
500 
600 
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:12 

R
M
S
 
D
E
M
A
N
D
 
A
M
P
E
R
E
S
 

IN
 
L
O
A
D
 

1000 

A 

6 8 

4 

2 

CONDUCTION TIME (SECONDS)=0.5 

li 

100 
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DUTY- PER CENT 

92CM-10840R1 
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RATING CHART 2 
Resistance-Welding-Control Service 
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TWO TUBES CONNECTED IN INVERSE PARALLEL. 
CLAMP TEMPERATURE ( C)=10 TO SO 
MIS ANODE SUPPLY VOLTS= 250 TO 600 
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5551-A 
IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY- POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For reststance-welatng control 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements fnr Cathode Excitation: 

Peak ignitor voltage required to fire . . . . ¿OU volts 
Peak ignitor current required tn fire . . .   30 amp 
Starting time at required voltage 

or current  100 µsec 
Tube Voltage Drop: 

At peak anode current of 3400 amperes . . . 26 volts 
At peak anode current of 176 amperes  13 volts 

Mechanical: 

Operating Position  
Maximum Overall Length ( Including 

flexible lead)   
Maximum Radius ( Including water connections)   
Weight  
Terminal Connections (See Dimensional Outline): 

P- Anode 
Terminal 
(Flexible 
lead; 

K- Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) 

Vertical, flexible lead up 

23-1/4" 
2-7/8" 

3.6 lbs 

I- Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

Cooling: 
Type  Water 
Minimum inlet water temperature   10 °C 
Maximum outlet water temperature  40 °C 
Mi , mum water flow  1 gpm 

water- temperature rise  4 °C 
• rressure drop   2.5 psi 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero phase- control angle and 
frequencies from to to 6o cps 

RATING I 

PEAK ANODE VOLTAGE: 
Forward  SOO max. volts 

500 max. volts 

4-59 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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IGNITRON 

ANODE CURRENT: 
Peak   700 max. amp 
Average ( Averaged over any interval 
of 6 seconds maximum)  40 max. amp 

Fault, for duration of 0.15 sec-
ond maximum  8750 max. amp 

RATING II 

PEAK ANODE VOLTAGE: 
Forward  
Inverse  

ANODE CURRENT: 
Peak   
Average ( Averaged over any 

interval of 10 sec-
onds maximum)  

Average ( Averaged over any 
interval of 0.2 sec-
ond maximum)   

Fault, for duration of 0.15 
second maximum   

1200 max. 1200 max. volts 
1200 max. 1200 max. volts 

135 max. 600 max. amp 

22.5 max. 5 max. amp 

22.5 max. 100 max. amp 

7500 max. 7500 max. amp 

RATING III 

• 

• 

PEAK ANODE VOLTAGE: 
Forward  1500 max. 1500 max. volts 
Inverse  1500 max. 1500 max. volts 

ANODE CURRENT: 
Peak   108 max. 480 max. amp 
Average ( Averaged over any 

interval of 10 sec-
onds maximum)  18 max. 4 max. amp 

Average ( Averaged over any 
interval of 0.2 sec-
ond maximum)   18 max. 80 max. amp gl, 

Fault, for duration of 0.15 
second maximum   6000 max. 6000 max. amp 

RESISTANCE-WELDING-CONTROL SERVICE. 

Two Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 6o cps 

Ratings I-A and I-B Apply to Operation Either Il With-
out Water- Saving Thermostat, or I2l With Water-
Saving Thermostat Shunted by Auxiliary Contactor 

RATING I-A 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 max. kva 

e : See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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IGNITRON 

DUTYet   15 max. 2.8 max. 
ANODE CURRENT ( Per tube): 

Peak   1130 max. 3400 max. amp 
Demand ( RMS, during con-
duction)*  800 max. 2400 max. amp 

Average ( Averaged over any 
interval of 18 sec-
onds maximum)* 56 max. 30.2 max. amp 

Fault, for duration ot 0.1b 
serrod maximum   6720 max. 6720 max. amp 

BATING I-B 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 Max. kva 
DUTYat   37 max. 6.7 max. 
ANODE CURRENT ( Per tube): 

Peak   466 max. 1410 max. amp 
Demand ( RMS, during con-

duction)*  333 max. 1000 max. amp 
Average ( Averaged over any 

interval of 7.5 sec-
onds maximum)*   56 max. 30.2 max. amp 

Fault, for duration of 0.15 
second maximum   2800 max. 2800 max. amp 

Ratings II—A ano II-8 Apply to Operation with Water— 

Saving Thermostat Not Shunted by Auxiliary Contactor 

RATING II-A 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 max. kva 
DUTYet   9.7 max. 1.9 max. 
ANODE CURRENT ( Per tube): 

Peak   1130 max. 3400 max. amp 
Demand ( RMS, during con-
duction)*  800 max. 2400 max. amp 

Average ( Averaged over any 
interval of 25.6 sec-
onds maximum)î   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   6720 max. 6720 max. amp 

RATING II-B 
SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   200 max. 600 max. kva 
DUTY*f   213 max. 4.7 max. 

See next page. 
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IGNITRON 

ANODE CURRENT ( Per tube): 
Peak   466 max. 1410 max. amp 
Demand (RMS, during con-

duct ion)   333 max. 1000 max. amp 
Average ( Averaged over any 

interval of 10.7 sec-
onds maximum)#   36 max. 21 max. amp 

Fault, for duration of 0.15 
second maximum   925 max. 2800 max. amp 

IGNITOR 

Maximum Ratings, Absolute-ltaximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive   Equal to anode volts 
Negative   5 max. volts 

IGNITOR CURRENT: 
Peak   100 max. amp 
Average ( Averaged over any interval 

of 5 seconds maximum)  1 max. amp 
RIMS  10 max. amp 

e RMS voltage, current, and demand hua are on the basis of full—cycle 
conduction ( no phase delay) regardless of whether or not phase control 
is used. 

à Defined as (cycles on")/(cycles on o cycles off.) during the 
4 specified averaging time. 

For supply voltages between 250 volts and 600 volts, duty is propor— 
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

OPERATING CONSIDERATIONS 

The 5551 -Ais equipped for mounting a thermostatic control 

with a mounting plate calibrated either for controlling the 

flow of cooling water through the water jacket, or for pro-
JeCtiOn of the ignitron against overheating. 

When the cooling water is circulated successively through 
the water jackets of two or more ignitrons, the water- saving 

thermostat, if used should be mounted on the ignitron connect-

ed directly to the water supply. 

The water- saving thermostat, which has normally open 

contacts, is calibrated to close a circuit energizing a 

solenoid valve in the water-supply tine and thus permit 

water flow to start when the temperature of the thermostat 

mounting plate exceeds approximately 35 0 C. Because of the 

lag between the heating of the ignitron envelope and the 

functioning of the water- saving thermostat to start water 

flow through the water jackets, the ignitron may overheat 

before the flow of cooling water starts. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
11,4010 CORPORMION OF ANEEKA, HAREISON, NEw 'Etter 



5551-A 

IGNITRON 

••• 

Such overheating can be prevented by the use of an 

auxiliary contactor shunted across the contacts of the 

water—saving thermostat and actuated by the welding—control 

switch. The contactor causes the solenoid valve in the 

water—supply line to open as soon as welding current flows. 

If the water—saving thermostat is not shunted by an 

auxiliary contactor, it will be necessary to use a lower 

value of maximum average current than tnat which is specified 

when the auxiliary contactor is employed. The lower aver— 

age current value is achieved by increasing the maximum 

averaging time and decreasing the maximum duty. Although 

the same maximum conduction time is permitted for both of 

these operating conditions, the use of the water—saving 

thermostat alone, without the auxiliary contactor requires 

a longer interval between successive welds than when the 
thermostat is shunted by the contactor. 

When a protective thermostat is used, it should be mount— 

ed on an ignitron from which the cooling water discharges 

into the drain. The protective thermostat is calibrated to 

opena set of normally closed contacts at a jacket temperature 

of approximately 52 0 C. The opening of these contacts causes 

a protective device to function. This device may be a relay 

opening the ignitor firing controls, or preferably, a circuit 
breaker which removes power from the ignitrons. 

Care must be taken to insure that thewaterjacket of each 

ignitron is completely filled before power is applied. 

Tube operation with a partially filled water jacket may 

cause abnormal heating of the tube envelope, with resultant 

arc—back which impairs tube life. It is also necessary to 
arrange the cooling system so as to prevent any draining of 

the water jackets when the flow of water ceases. 

TENTATIVE DATA 3 
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IGNITRON 
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RATING CHARTS 

FREQUENCY-CHANGER -WELDER SERVICE 
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RESISTANCE-WELDING-CONTROL SERVICE 
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RATING CHART 

RESISTANCE—WELDING— CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
NO WATER— SAVING THERMOSTAT. OR WATER 

SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR. 

PROTECTIVE THERMOSTAT OPTIONAL. 
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RATING CHART 
RESISTANCE—WELDING—CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL 
WATER— SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 
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5552-A 
IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

Por reststance-weldtnt control 

GENERAL DATA 

Electrical: 

Cathode Excitation   Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirenientn for Cathode Excitation: 

Peak ignitor voltage required to tire. . . 200 volts 
Peak ignitor current required to fire. • • 30 amp 
Starting time at required voltage 

or current   100 µsec 
Tube Voltage Drop: 

At peak anode current of 6800 amperes. . . 28 volts 
At peak anode current of 440 amperes . . . 14 volts 

Mechanical: 

Operating Position   Vertical, flexible lead up 
Maximum Overall Length ( Including 

flexible lead) 27-1/4" 
Maximum Radius ( Including water connections)   3-5/8" 
Weight   8 lbs 
Terminal Connections (See Dtmenssonal Outttne): 

P- Anode I- Ignitor 
Terminal Terminal 
(Flexible (Within 
lead) jacket 

K - Cathode skirt at 
Terminal • cathode 
(Bar oppo- end) 
site anode 
terminal) 

Cooling: 
Type  Water 
Minimum inlet water temperature  10 oc 
Maximum outlet water temperature   40 oc 
Minimum water flow   1.5 gPm 

Maximum water-temperature ri;  6 oc 
Maximum pressure drop  6 psi 

INTERMITTENT RECTIFIER SERVICE 

Maximum Ratings, Absolute-Ma nun Values: 

For zero phase-control angle and 
frequencies from 25 to 6o cps 

PEAK ANODE VOLTAGE: 
Forward  500 max. volts 
Inverse  500 max. volts 

4-59  ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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IGNITRON 

ANODE CURRENT: 
Peak   1600 max. amp 

Average ( Averaged over any interval of 
6 seconds maximum) 100 max. amp 

Fault, for duration of 0.15 sec-
ond man sum  6000 max. amp 

RESISTANCE-WELDING-CONTROL SERVICE. 

Twc Tubes in Inverse- Parallel Circuit 

Maximum Ratings, Absolute-Maximum Values: 

For frequencies from of to 6o cps 

Ratings I-A and I- El Apply to Operation Either I) With-

out Water- Saving Thermostat, or ( 2) With Water-

Saving Thermostat Shunted by Auxi liary Contactor 

RATING I-A 
Column Column 

2. 

SUPPLY VOLTAGE ( RMS)   250 max. 250 max. volts 
DEMAND POWER ( During con-
duction)   400 max. 1200 max. kva 

DUTYet   19 max. 3.5 max. 
ANODE CURRENT ( Per tube): 

Peak   2260 max. 6800 max. amp 
Demand ( RMS, during con-
duction) 1600 max. 4800 max. amp 

Average ( Averaged over any 
interval of 14 sec-
onds maximum)g   140 max. 75.6 max. amp 

Fault, for duration of 
0.15 second maximum. . . 13450 max. 13450 max. amp 

RATING I-B 
Column Column 

2. 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   400 max. 1200 max. kva 
DUTYet   47 max. 8.5 max. 
INGOt CJRRENT ( Per tubei: 

Peak   94'.; max. 2830 max. amp 
Demand ( RM5,during con-

duct on)   666 max. 2000 max. amp 
Average ( Averaged over any 

interval of 5.8 reic.-
ands maximor)#   140 max. 75.6 max. amp 

Fault, for duration of 
cecond maximJm, 5600 max. 5600 max. amp 

e.a .t. * ,.: See next Page. 

4-59 
ELECTRON TUBE DIVISION TENTATIVE DATA 1 

RADIO CORFORMION OF ...MCA. mARIIISON. NEW .1(ÉSE• 



5552-A 

IGNITRON 

Ratings II—A and II-6 Apply to Operation with water— 

Saving Thermostat Not Shunted by Auxiliary Contactor 

RATING II-A 

Column Column 

SUPPLY VOLTAGE ( RMS)   25G max. 250 max. volts 
DEMAND POWER ( During con-

100 1200 max. kva 1Julun)   
DUTYet   11 max. 2 max. 
ANODE CURRENT ( Per tube): 

Peak   2260 max. 6800 max. amp 
Demand ( RMS, during 

conduction)W   1600 max. 4800 max. amp 
Average ( Averaged over any 

interval of 23.5 sec-
onds maximum( 4   80 max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. . . 13450 max. 13450 max. amp 

RATING II-B 
Column Column 

1' a' 

SUPPLY VOLTAGE ( RMS)   600 max. 600 max. volts 
DEMAND POWER ( During con-

duction)   400 max. 1200 max. kva 
DUTYet   26 max. 4.8 max. 
ANODE CURRENT ( Per tube): 

Peak   945 max. 2830 max. amp 
Demand ( RMS, during 

conduction) 0   666 max. 2000 max. ame 
Average ( Averaged over any 

interval of 10 sec-
onds maximum) 80 max. 43 max. amp 

Fault, for duration of 
0.15 second maximum. 5600 max. 5600 max. amp 

IGNITOR 

Maximum Ratings, Absolute-Maxlmum Values: 

PEAx IGNITOR VOLTAGE: 
Positive   F4LIal to anode volts 
Negative   5 max. volt-, 

IGNITOR CURRENT: 
Peak   100 max. amp 
Average ( Averaged over any interval 

of 5 seconds maximum)  1 max. amp 
RMS  10 max. amp 

See next page. 

4-59  ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO COIPORATtON OF AMERICA, HARMON, NEW 111SEV 



fr 

5552-A 

IGNITRON 

6 RMS 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. 

A  Defined as ( cycles . on .)/(cycles on k cycles .off.) during the 
. specified averaging time. 

For supply voltages between 250 voltsand600 volts, duty is proportion— 
al to supply voltage. For supply voltages lower than 250 volts, the 
values fur 250 volts apply. 

For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 
250 volts apply. 

• Column 1 represents operation at maximum average anode current; 
Column 2 represents operation at maximum demand current. 

OPERATING CONSIDERATIONS 
for the 5552-A are the same as 
those shown for Type 5551-A 

IV IATA ELECTRON TUBE DIVISION TENTAT E 
«WO CORPORATION OF AMERICA HARRISON. NEW JERSEY 
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2001  

5552 —A 

IGNITRON 

DETAIL 

BOTTOM VIEW 

.20d± .060" 

eMAX. 

EXHAUST-TUBE 
PINCHOFF 

90* 
1-01A, 

16 16 re 
HOLES 

CATHODE TERMINAL 

90° 

78"MIN. 

MOUNTING PLATE 
— FOR THERMOSTAT 

I". I" 
12 AR, 

TE 2 

NOTE I: MAY HE SLO'TEL. 

NOTE 2: DASHED POSITION AT MANOFACTuREN'S OPTION. 

CE-9772P10 

RATING CHART 
RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
RMS ANODE-SUPPLY VOLTS= 

250 TO 600 
CURVE A: NO WATER- SAVING THERMOSTAT, OR 

WATER- SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR. 

CURVE 6: WATER-SAVING THERMOSTAT, 
WITHOUT AUXILIARY CONTACTOR. 

1200  

1000  

8001  

1001 
2 3 4 5b789 2 3 4 5 6 7 a 9 

10 100 
AVERAGE ANODE AMPERES 

ELECTRON TUBE DIVISION 
1/«.0 CO..0., 0,4 OF FIAMSON. NON Ant, 

1000 

92C5- 9712 



5552-A 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES IN INVERSE PARALLEL. CONNECTED 
NO WATER- SAVING Th1ERMOSTAT, OR WATER-

SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR 

PROTECTIVE THERMOSTAT OPTIONAL. 

CURVE 

RMS 
ANODE- 

MAXIMUM 
AVERAGING 

SUPPLY 
VOLTS 

TIME-
SECONDS 
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CONDUCTION TIME = 0.5 SECOND 

/ 
A 

B 

C 
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DUTY - PER CENT 

2 3 • 5 6 7 9 
100 

ELECTRON TUBE DIVISION 
RAM CORPOIAIIONI OF A..., HAMMON Mt 0 ((PIP 
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5552-A 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER - SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

RMS MAXIMUM 

CURVE 
ANODE- 
SUPPLY 

AVERAGING 
TIME— 

VOLTS SECONDS 

A 250 23.5 
B 
C 

500 
600 

11.8 
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5557 

MERCURY-VAPOR THYRATRON 
NEGATIVE-CONTROL TRIODE TYrE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Nix. 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 
Direct Intorelectrode C4Pacitances ( ApProxJ: ° 

Grid to anode  2.5 µµf 
Grid to cathode  7 ;10 

Ionization Time ( Approx  )   10 µsec 
Deionization Time ( Approx  )   1000 µsec 
Anode Voltage Drop ( Approx.)   16 volts 

Mechanical: 

Operating Position V,-rtical, base down 
Maximum Overall Length   6-1/8" 
Seated Length  '.,-1/4" t 1/4" 
Maximum Diameter   -1/16" 
Weight ( Approx.)   3 oz 
Bulb   ST16 
Cap  Medium ( JETEC No.C1-5) 
Base   Medium-Shell Small 4-Pin 

with Bayonet ( JETEC No.A4-10) 
Basing bgi ; on for BOTTOM VIEW   3G 

Pin 1- Filament 
Pin 2- No Connec-

tion 

Pin 3-Grid 
Pin 4- Filament 
Cap- Anode 

Ti-mparature Control: 
HeatIng--When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature above 

the ambient temperature will not bring the con-

densed-mercury temperature up to the minimum value 

of the operating ranges specified under Max:mum 
Ratings, some form of heat-conserving enclosure 

or auxiliary heater will be required. 

Cooling--When the operating conditions are such that the 

maximum value of the operating condensed-mercury 

temperature is exceeded, provision should be made 

for forced-air cooling sufficient to prevent ex-

ceeding the maximum value. 

Temperature Rise of Condensed Mercury to Eouilibrium 
Above Ambient Temperature lAPProx.ii . 
No load  17.5 °C 

° without external shield. 

• With filament volts 2.38 and no heat—conserving enclosure. 

4-58 DATA 
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5557 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

For anode-supply frequency of 6o cps 

Operating Condensed-Mercury-

Temperature Range 

40° to 90° C 40° to 800 C 40° to 60° C 

PEAK ANODE VOLTAGE: 
Forward  1250 max. 2500 max. 5000 max. volts 
Inverse  1250 max. 5000 max. 10000 max. volts 

GRID VOLTAGE: 
Peak or DC, before 

tube conduction. 
Averageè, during 

tube conduction  
ANODE CURRENT: 

Peak   
Ave ragea   
Fault, for duration 

of 0.1 second 
maximum  

GRID CURRENT: 
Averageè, positive 

with anode 
positive . . . . 0.05 max. 0.05 max. 0.05 max. amp 

• Averaged over one conducting period. 

Averaged over any interval of 15 seconds maximum. 

Averaged over period of grid conduction. 

—500 max. —500 max. —500 max. volts 

—10 max. —10 max. —10 max. volts 

3 max. 2 max. 1 max. amp 
1 max. 0.5 max. 0.25 max. amp 

40 max. 40 max. 40 max. amp 

DIMENSIONAL OUTLINE 
for Type 5557 is the same as that shown for Type 3C23 

-.Indicates a change. 
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5557 
RATE OF RISE 

OF CONDENSED —MERCURY TEMPERATURE 
f I 

E f . 2.38 VOLTS 

NO LOAM. 
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5557 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
E.F. = 2.5 VOLTS ACt 5% 

CIRCUIT RETURNS TO FILAMENT TRANSFORMER 
CENTER-TAP. 

FILAMENT VOLTAGE AT PIN I IS C.) WHEN ANODE 
VOLTAGE IS (+). 

THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 
INDIVIDUAL TUBES. 

GRID RESISTOR (OHMS). 000 
CONDENSED-MERCURY-TEMPERATURE RANGE = 40 TO 80 «IC_ 

CRITICAL 

-- NON -CONDUCTING 
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DC GRID- SUPPLY VOLTS 

TUBE DIVISION 92CM-93007 
COVORATION OF A.R., ...ON. HLW IteSe, 



5557 

AVERAGE GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 

11111111111 
E4-=2.5 VOLTS AC 

RETURNS TO FILAMENT -CIRCUIT 
TRANSFORMER CENTER-TAP, 

RESISTOR (OHMS). 0 240 

220 

200 

80 

60 

0 
40 ui 

cc 
id 
a. 
2 
< 

203 
-I 
I 

0 
rt 

0 0 0 
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_GRID 
CONDENSED -MERCURY TEMPERATURE (t). 40 

I 

DC ANODE AN1P.=0 25 

0 50 

1-20 _2 
-io -8 -6 -4 -2 

DC GRID VOLTS 

TUBE DIVISION 
tANIN CO•PCNATIEWE Of AMERICA. MUNSON, NEW NM, 

o 2 
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5559 

THYRATRON 
MERCURY-vApoR TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5.0 
Current  4.5 

Cathode: 
Minimum Heating Time, prior 

to tube conduction . . 9   minutes 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Anode  2.5   µµf 
Grid to Cathode  10   µµf 

Ionization Time ( Approx.). 10 µsec 
Deionization Time ( Approx.) 1000   µsec 
Anode Voltage Drop ( Approx.) 16   volts 
Grid-No.1 Control Ratio ( Approx. )with grial—No.1 

resistor Imegohms) r. 0 . . . . . . . .   220 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7" t 1/4" 
Seated Length  6-3/8" t 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap  Medium 
Base   Medium-Shell Small 4-Pin, Bayonet 

4BL Basing Designation for BOTTOM VIEW   

Pin 1- Heater 

Pin 2- Cathode; 
Circuit 
Returns 

volts 
amp 

Pin 3- Grid 

Pin 4— Heater, 

Cathode 
Cap- Anode 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  1000 max. volts 
Inverse  1000 max. volts 

GRID VOLTAGE: 
Before Conduction  -500 max. volts 
During Conduction  -10 max. volts 

CATHODE CURRENT: 
Peak   15 max. amp 
Average"  2.5 max. amp 
Fault, for 0.1 sec. maximum  200 max. amp 

GRID CURRENT: 
Average". . . . . . .   +0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE&   +40 to +BO °C 
OPERATING FREQUENCY  150 max. cps 

as Averaged over any interval of IS sec. max. 

• Recommended operating temperature is 400 C. 

Indicates a Change. 

MARCH 1, 1951 TUSE DEPARTMENT 
RADIO CORPORATION OF miearcA, HARRISON. NEW JERSEY 
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5559 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 5559 
RANGE IS FOR CONDITIONS WHERE 
E...T S VOLTS AC AS6N. C.IRCUIT RETURNS 
TO RN Na 2 THE RANGE INCLUDES 
INITIAL a LIFE VARATIONS OF INDIVIDUAL 
TUBES. AS WELL AS CHANGE IN CHAR-
ACTERISTICS DUE TO HEATER PHA SING 
GRID RESISTOR (0.045). 0 
CONE, MERCURY TEMPERATURE T ACC 

, 
01V-

U 

/ 

---" NON-
CONDUCTING 

400 

9 
400 O  tt 

200;1 

-10 -8 -1I -4 -2 0 
DC GRID VOLTS 

92CM-070471 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

+80 

+40 

O 0 

IS 

U 
o 

-40 

60 

TYPE 5559 
E,T5 VOLTS AC 
CIRCUIT RETURNS TO PIN N2 2 
GRID RESISTOR (OHMS),.0 
Se NDENSED-MERGURY TEJPCRATU .E.TOOt 

ANODE AMP.' 25 p4DC 

25 

-10 -8 -6 -4 -2 0 +2 +4 +6 

DC GRID VOLTS 
92CM-75621 

MARCH 1, 1951 TUIE DEPARTMENT 704 T1-7D€21 
RADIO CORPORATION OF AMERICA. IMRII,SON, NEW JERSEY 



5559 

THYRATRON 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN HEATER PHASING 

TYPE 5559 4.5 vOLTS AC 
CONDENSED-MERCURY TEMPERATURE:40.0 
GRID RESISTOR (OHMS). 0 

CURVI Pgeactr.:( 'if6eT 
IRO. 

AA-- O. 

PIN Na 
PIN N12 

2 

- • BETWEEN HEATER VOLTAGE AT 
PIN Nil AND ANO OE VOLTAGE 

\\\\ 

4 
1 

4 

\ 

\ 

4 
4 

\ 
4 

‘ 

-8 -6 -4 -2 0 +2 
OC GRID VOLTS 

92CM- 7SRIT 

TEMP-RISE CHARACTERISTIC 

600 >: 
o 
O 

400 4 

200 

TYPE 5559 
Eç U475 VOLTS AC 

CATHODE AMPERES.° 

10 20 30 40 
HEATING TIME - MINUTES 

92CM-75591 

MARCH 1, 1951 CE-75611-75591 
TUBE DEPARTMENT 

RADIO CORPORATION OF &ARNICA. HARRISON. NEW »MY 



5560 

THYRATRON 
MERCURY-VAPOR TETRODE 

volts 
 amp 

DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5.5° 5.0 
Current  5.0° 4.5 

Cathode: 
Minimum Heating Time, prior 

tó tubé CóMdUCtibb . . . 5   minutes 
Direct lnterelectrode Capacitances(Approx.): 
Grid No.1 to Anode  0 2  mmf 
Grid No.1 to Cathode  4 4  guf 

Ionization fime ( Approx.). . 10 ¿.sec 
Deionization Time ( Approx.) 1000   gsec 
Anode Voltage Drop ( Approx.) 16   volts 
Grid—No.1 Control Ratio ( Approx.) with grid-No.1 

resistor ( ohms/ = 0; grid-No.1 and grid-No.2 volts = O . • 170 
Grid—No.2 Control Ratio 2pprox. ) with grid No.1 

resistor ( ohms) = 0; grid- . 1 and grid-ND.2 volts = 0 . 300 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Length   7-11/16" t 1/4" 
Seated Length  7-1/16" ± 1/4" 
Greatest Radius  2-1/4" 
Bulb   ST-23 
Caps ( Two)   Medium 
Base   Medium—Shell Small 4—Pin, Bayonet 

Basing Designation for BOTTOM VIEW   4CD 

Pin 1— Heater 

Pin 2— Cathode; 
Circuit 
Returns 

Pin 3— Grid No.2 

Pin 4— Heater, 
Cathode 

Top Cap— Anode 

Side Cap— Grid No.1 

Maximum Ratings, Absolute 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 

O **: See next page. 4- Indicates a change. 

MARCH 1, 1951 
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5560 

THYRATRON 

GR I D-No. 2 CURRENT: 
Average"  0.25 max. amp 

GRID No. 1 CURRENT: 
Average'  0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGES   +40 to +80 °C 
OPERATING FREQUENCY  150 max. cps 

° Applies been this tube is used for ignitor firing. 

r Averaged over any interval of 15 sec. max. 
Recommended operating temperature is 40°C. 

ZONE WHERE 
CONDENSED- MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM- SHELL 
SMALL 4- PIN 
BAYONET BASE 

92CS-6742R1 

NOTE' THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID-

N21 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 N93. 

TEMPERATURE-RISE CHARACTERISTIC of the 5560 
is the same as that shown for Type 5559 

MARCH 1. 1951 TUBE DEPARTMENT 
RADIO CORPORATION on AANRICA, HARRISON, NEW JIRSCV 

DATA 



5560 

THYRATRON 

6,0 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 5560 
RANGE IS FOR CONDITIONS WHERE 
E, = 5 VOLTS AC 15%. csuo-ew 2 (SHIELD) 
VOLTS= O. CIRCUIT RETURNS TO PIN N. 
2. THE RANGE INCLUDES INITIAL RIO 
LIFE vARIATIONS OF INDIVIDUAL TUBES, 
AS WELL AS CHANGE IN CHARACTERIS-
TICS DUE TO HEATER PHASING. 
GRIO-N« I RESISTOR (010.45)=0 
,:értbd, -. per 1 liar TruPFRATURE e der 

// / A/ 
CONDUCTING — 

r 

r 
s 

NON-

CONDUCTING 

L j 1 

DC GRID-NA I VOLTS 

92C- 670511 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 
WITH CHANGE IN HEATER PHASING 

TYPE 5560 Ef..5 VOLTS AC 
GR,D-N•2 ( SHIELD) VOLTS.° 
CONDENSED -.AERCURY TEA.PERATURE=4CrC 
GRID-NI I RESISTOR (OHMS) = 0 

CURn PDOErSeee 
CIRCUIT 

-....- 
` lee 

0 
PIN N•2 
PIN NO2 

*BETWEEN 
PIN Ntl 

HEATER VOLTAGE AT 
AND ANODE VOLTAGE 

\ 

- - - -2 0 
DC GRID-Na I VOLTS 

92CM - 7560'T 

000 

000 

O 
eoo 

"rg 
O 

400 

200 

MARCH 1, 1951 TUN DEPARTMENT CE-670511-75681 
INDIO COMMON Of &WIZ*. Milne«, NEW !WM 



5560 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 5560 
E..— 5 vOLTS AC 
'GRID - N.2 (SHIELD) vOLT 5 . 0 
GRID - N•1 RESISTOR (01.0AS) . 0 

CIRCUIT RETURNS TO PIN N12 . 
COND.-MERCURY TEMPERATURE. 60-C « 

0 CONDUCTION STARTS 

oc 0 40 0E VOLTS t 

e 

-1200 -BOO -400 0 
DC GRID - Nat VOLTS 

.4 

92CIP - 75561 

0.4 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 5560 
E, . 5 VOLTS AC 

GRID- N.2 (SHIELD) vOLTS.0 
GRID- N•1 RESISTOR (0.45).0 
CIRCUIT RETURNS TO PIN N12 
CONDENSED-blERCuRT TEmp 
(RATURE . 80 C 

DC ANODE AMP..1.25 

2.5 

-10 -6 -6 -4 -2 0 .2 •• 
DC GRID - Nal VOLTS 

92Cal - 75701 

• 30 

20 

MARCH 1, 1951 CE-7556T-7570T 
11AIE DIPARTMENT 

Imo CONOtATION OF NallIC4 144111$04 NPR /MN 



5563 

THYRATRON 
MERCURY-VAPOR TRIODE 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Voltage  5 
Current  10 

Minimum Heating Time: 
At initial installation with-
Cut aremh frir 
proper distribution of 
condensed mercury . . 15 

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 RatioàO    

With no external shield  

volts 
amp 

minutes 
Not less tnan 60 seconds 
to provide adequate fila-
ment heating; longer, if 
required by low ambient 
temperatures. 

10 max.   MO" 
20 max.   µµf 
10 approx  µseconds 

1000 approx  µseconds 
15 approx  volts 

200 approx. 

Mechanical: 

Mounting Position  
Overall Length   
Maximum Diameter   
Cooling 
Bulb   
Cap 
Base 

Pin 1- Grid 
Pin 2 - Filament. 

Internal 
Shield 

Vertical, base down 
10-1/8" to 11-1/16' 

3-7/8' 
Convection 

T-24 
Skirted Medium No. 3985 

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 OC) -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 25o cPs 

25-50 °C 

15000 max. volts 
15000 max. volts 

-500 max. volts 

-10 max. volts 

JUNE 20, 1947 IWE D&ARTMENT TENTATIVE DATA 
iAniO CORROUTIOM CM AMERICA. IMERISON, NEW Mier 



5563 
THYRATRON 

CATHODE CURRENT: 
Peak   10 max. 6.4 max. amo 
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 
Averaging Time   1 1 cycle 

Maximum Circuit Values: 

Grid—Circuit Resistance. . 0.1 max. 0.1 max. megohm 

o 

nor conditions with O. i-megonm grid resistor, circuit returns to pin 
Ao.2 as datum of potential, and filament voltage at pin No.A 1800 out 
of phase with the anode voltage. 

Recommended operating value is Ao ° s 5° C. 

Averaged over one conducting cycle. 

--,1 3 7/8"MAX. 

SKIRTED 
MEDIUM CAP — 
N9 3985 

ZONE WHERE 
CONDENSED - MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM - 
METAL- SHELL 
JUMBO 4- PIN 
BAYONET BASE 

101/8"- I/ij 

92CS -6832 

JUNE 20, 1947 TUBE DEPARTMENT 
RADIO CORPORATION Of .PRICA, HARRISON, NEVI 5115(0 

CE-6832 
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5563 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
TYPE 5563 
RANGE IS FOR CONDITIONS WHERE , 

Ef =5VOLTS AC t 5%; CIRCUIT RE TURNSTO 
FIN N22, FIVVOLTACE AT PIN N24 ISHWHEN 
ANODE VOLTAGE IS(*) THE HANUt. INLLUDE3 
INITIAL & LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESIS 1 OR = 10uU0 TO100000 
OHMS. COND. MERCURY TEMPERATURE = 
25* TO 50.C. 

// 

CONDUCTING 

CRITICAL 

NON-
CONDUCTING 

." 

4 

16 

14 o 

12 

10 

8 0-1 

0 
6 

O 
o 

2 < 

u 
o < 

-100 -80 -60 -40 -20 0 +20 
DC GRID SUPPLY VOLTS 

9204-684271 

SEPT. 15, 1949 1UBE DEPARTMENT 
RADIO CORPORATION Of AMERICA. memo«. raw 111SVP 

CE-6842T1 



5563 

THYRATRON 

AVERAGE GRID CHARACTERISTICS 
BEFORE ANODE CONDUCTION 

TYPE 
E f•.= 

PIN 

P4.4 

GR 

MERCURY 

5563 
5 VOLTS 

N.2; 

IS (Y) 

D RESISTOR 

AC; 

FILAMENT 

WHEN 

TEMPERATURE 

CIRCUIT 

ANODE 

(OHMS)=0.CONDENSED-

VOLTAGE 

RETURNS 

VOLTAGE 

=46.C. 

AT 

IS 

TO 

PIN 

(e); 

OC e'eo°C 

KILOVOLTS.° 

1 10 

15 

0.6,, 
O 

-06 
-300 -200 -100 

DC GRID VOLTS 
92CA4 -72061 

0,42 

AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYPE 
Ef=5VOLTS 

PIN 

Ne4 

GR 

MERCURY 

5563 

N.2; 

IS (Y) 

D RESISTOR 

I. ILAMENT 

WHEN 

TEMPERATURE 

AC; CIRCUIT 

ANODE 

(OHMS)=CI 

VOLTAGE 

RETURNS 

VOLTAGE 

CONDENSED 

= 46% 

AT 

IS 

TO 

PIN 

(Y); 

I 

DC ANODE MA P.= 0.5 

1.0 

t 5 

2.0 

-30 
-60 -40 -20 

DC GRID VOLTS 
92CM-7207T 

o 

10 

i0 

O 

o 
20 0 
O 

SEPT. 15, 1949 TUBE DEPARTMENT CE-76T-7207T 
erotO Coen:W.0DH OF AMERICA NARRISON, NEW JERSEY 
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5563 

AVERAGE CONTROL CHARACTERISTICS 

± I 
4=5 VOLTS AC 

CIRCUIT RETURNS TO PIN N22. 

FILAMENT VOLTAGE AT PIN N24 
IS (+) WHEN ANODE VOLTAGE IS (+). 

GRID RESISTOR= 25000 OHMS 

80 -60 -40 -20 0 
CRITICAL GRID VOLTS 

MAR 2,1949 TUBE DEPARTMENT 92CM-7197 



5563 

SHIFT OF AVERAGE CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

Ef=5 VOLTS AC • . • • .. 

CURVE 
PHASE 
ANGLE 
DEGREES 

CIRCUIT 
RETURN 

CURVE 
PHASE 
ANGLE 
DEGREES 

CIRCUIT 
RETURN 

A 

C - 

F 

o 
O 

45 

45 

O 

90 

PIN N22 

CT ° 

PIN N22 

CT ° 

PIN N24 

ANY• 

G 

H 

L - 

M - 

135 

180 

135 

180 

135 

180 

PIN N24 

PIN N24 

CT ° 

CT ° 

PIN N22 

PIN N22 

• BETWEEN FILAMENT VOLTAGE AT 
PIN N24 AND ANODE VOLTAGE 

• CENTER TAP OF FILAMENT 
TRANSFORMER 

• PIN N22, PIN N24,OR CT. 

-70 50 -40 -30 -20 
DC GRID VOLTS 

MAY 17,1949 TUBE DEPARTMENT 
0.0 C,11,0••• A.R. .1/11,50r1 r.FW lf 

5 

92CM-7285 
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5563-A 

MERCURY-VAPOR THYRATRON 
NnATIVE-ONTPOI TRIODE TYPE 

Supersedes Tyre 5563 

GENERAL DATA 

Electrical: 

Filament, Coated: 

Nin. Av. Max. 

Vol r2nni  4.75 5 5.25 
Current at 5 volts . . .   10 11 

Minimum Healing Time: 
On initial installation, with no voltage 

on grid or anode, for redistribution of 
mercury to lower part of tube  15 minutes 

During subsequent operation, to allow 
filament to reach operating temperature 
prior to tube conduction   1 minute 

Direct interelectrode Capacitances: ° 
Crid to anode  4 mO.if 

to - ' hode  16 µµf 
(tc-rox )   10 µsec 

1000 µsec 
M,.  uirrent for 

,neous anode volts = 20000   50 Ma 
A tage. Drop ( Approx.): 

At anode amperes - 11  5   15 volt-, 
At anode amperes - 70  25 volts 

Grid Control Ratio ( Approx.): 
Under conditions: 10000-ohm grid resistor, 
circuit returns to pin 2, filament voltage 
at pin 4 out of phase with anode voltage 
by 180°, and condensed-mercury temperature 
of 40 °C   275 

volts 

Mechanical: 

Operatinq Position  Vertical, base dove-. 
Overall Length   10-3/32" ± 7/16" 
Maximum Diameter   2-5/8" 
Bulb  T2! 
Weight ( Approx.)   13 c7 
Cap  Medium with Tubular Support ( JETEC No.C1-33; 
Socket  Johnson No.123-211, or equivalent 
Base   Skirted Medium-Metal-Shell Jumbo 4-Pin 

with Bayonet ( JETEC No.A4-6°! 
Basing Designation for BOTTOM VIEW   3"( 

Pin 1 - Grid 
Pin 2 - Filament. 

Internal 
Shield, 
Circuit 
Returns 

Pin 3 - No Connec-
t' --

Pin 4 - Filament 
Cap - Anode 

° Without external shield. ... Indicates a change. 

4-57 DATA 1 TUBE DIVISION 
1,010 C0110.011•,ON OF du» RIC• NEW gewr 



5563-A 

MERCURY-VAPOR THYRATRON 

Temperature Control: 

Heating--wflen the ambient temperature is so low tnat the normal 

rise of condensed-mercury temperature above the ambient 

temperature will not Dring the condensed-mercury temperature 

up to the minimum value of toe operating range specified 

under Maximum Ratings, some form of neat- conserving en-

closure or auxiliary heater will oe required. 

Cooling-- When the operatinj conditions are such trial tne maximum 

value of the operating condensed-mercury temperature for the 

aePlicaDle service rating is exceeded, provision should De 

made for forced- air coolinj sufficient to prevent exceeding 

the maximum value. 

.4 to 

i-Os roo. 
No load   
Full load   

CONTROL SERVICE—in-Phase Operation. 
Maximum Ratings, Absolute Values: 

For suptly frequency of .25 to Fo cts 

Operating Condensed- Mercury-

Temperature Range 

25 to 55 °C 25 to 50 ° C 

PEAK ANODE VOLTAGE: 

Forward  16000 max. 20000 max. volt-, 
Inverse  15000 mtx. 200()0 max. volt', 

GRID VOLTAGE: 
Peal, or DC, before 

tube conduction . __500 moo. -600 volts 
AverageA, during 

tube conduction  -10 , 1s. -10 max. volts 
ANODE CURRENT: 

Peak   10 amr 
Average'   1.8 max. 1.6 max. amp 
Fault, for duration of 
0.1 second maximum . 76 max. 7C. max. amo 

GRID CURRENT: 
Average Positive"   100 max. 110 . x. Ma 

Peak positive with 
anode negative   5 max. 5 rntx. ma 

Maximum Circuit Values: 

Gcll-l-incolt Resistance. . 0.1 max. negohm 

▪ wits rila,ent uclts 5.75 ard s, neat -ccris,r.Inq ', closure. 

• r-;,s-,ss r:s a ;`,-, . r C, r,speL: to 

• Sen st ,: le. I no cares Change. 

4-57 
TUBE DIVISION 

'lupin CORPORATION OP AMERICA MARRISON, NEw lERSD, 

DATA]. 



5563-A 

MERCURY-VAPOR THYRATRON 

CONTROL SERVICE--Quadrature Operaticincl° 

Maximum Ratings, Absolute Values: 

For suPg I y frequency of 25 to 6e cps 

Operating Condensed- Mercury-
Temperature Range 

25 to 55 °C 25 to 50 °C 

PEAK ANODE VOLTAGE. 
Forwaru  15000 MaX. 20000 írH0(.. volts 
Inverse  15000 max. 20000 

GRID VOLTAGE: 
Peak or DC, before 

tube conducticr. -500 M3Y. -500 max. volts 
Average', during 

tube conduction. -10 max. -10 max. volts 
ANODE CURRENT: 

Peak   11.5 rrroc. 11.5 rr.dx. amp 
Average"  1.5 max. 2.5 ma>. amp 
Fadlt, for 

0.1 secomd 10 ma,. 70 max. "IMO 

GRID CURRENT: 

Average positive" 100 max. ICU as, Ma 

Peak po-Ltive wilr 
nax. ra 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max. 0.1 ma,. megohm 

NIGH-SPEED LOAD-CIRCUIT PROTECTION SERVICES 

Maximum Ratings, Absolute Values: 

Operating Condensed- Mercury-
Temperature Range 

40 to 55 °C 40 to 50 °C 

PL' W.7,:T. VOLTAGE: 

Arr Ig ,S1   

Maximum Circuit Values: 

"....°°./,°,: See next pale. 

4-57 

15100 M.. 200L. 

'5000 . 2COOL mi.. 

_500 mx. 

-ie - e. 

1CC 
70 max. 

1.05 ma ,. 

miau. 

icc 
70 

1.05 ma,. 

.-Indicates a c, ,. 5. 

TUBE DIVISION 
CO.P011ei.ON 0, ANEVIC• eeel,ON >Ow 'ME. 

DATA 2 



5563-A 

MERCURY-VAPOR THYRATRON 

• Averaged over one grid—Conducting period. 

ee Averaged over any period of 20 seconds maximum. 

• Filament . oltage is 60 ° to 1200 out Of phase ( leading or lagging) 
with the anode voltage. 

In thi, service, the faults may occur in quick succession or may : e 
separated by several months. 

0 
• Averaged over any period of 0.1 second maximum. 

✓ Averaged o,er any period of 20 seconds maximum. This average—anode— 
current value is specified to indicate the number of faults that are 
permissible within the 20— second interval. The number of faults 
that may occur in any 20—second interval depends on the value of 
anode current aver the averaging period less than 0.1 second and may 
Le determined by 

Number of Faults = 
• 2, 

Average e : • rt Duration 
of Fault 

'example: 

Assume that the maximum average anulo 
maximum duration of 0.1 second. 0, 
the eguation, the permissible fluent(' 
3. If the a.erage anode current is 1,, 
averaging period of less than 0.1 second. 
greater number of faults may occur. 

' Ç, res for twe 
• values in 

• . •., rminei to be 
in 7 ,• .peres Over an 

:.ious that a 

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 relati,ely simple shielding should prove adequate, 

make sure it provides the required protection to the 

operator. 

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 to providing adequate ventilation 
and to maintaining normal condensed-mercury temperature. 

Radio- frequency filters are employed to prevent damage 

caused by rf currents which might otherwise be fed back 

into the 5563-A. 

...Indicates a change. 

4-57 
TUBE DIVISION 

.0,0 C0000.•,,, OF AVEI ,CA .0..100 NEW 1E151v 

pATA 
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5563-A 
MERCURY-VAPOR THYRATRON 
For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RMS) 
E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

l'av 

MAX. 
DC 

OUTPUT 

AMPERES 

tav 

MAS. 

DC 

OUTPUT 

lai 

TO FILTER 

Pdc 

Fig.' 
Inlf.ala.e 14QqP° 0310 1 ,F, 10 

Single- Phase . .6,70a 4700 1.8 5.5 

I n-1 hase Oi e rat ; Vi e 

Fig.2 

Full-Wave 7000° 6300 3.2 23 

Single-Phase 53001' 4700 3. 6 17 

In-Phase Operation 

Fig.3 

Series 14000° 12700 3.2 .10 

Single-Phase 106004 13500 3.6 34 

In-Phase Operation 

Fig.4 

Half-Wave 81(.0° 9500 4.5 45 

Three-Phase 6100a 7100 5.4 38 

In-5hase Operation 

Fig.5 

Parallel 8100° 9500 15.0 143 

Three- Phase 6100a 7100 15.0 106 

Quadrature Operation 

Fig.6 

Series 8100° 19000 7.5 143 

Three- Phase 610Ga 14200 106 

Qualrature Operatic'', 

Rests- Indut- Rests- Induc-

Fig.7 true ttve ttve five 

Half-Wave Load Load Load Load 
Four- Phase 

Quadrature Operatic, 
7000° 

5300 

0000 

6700 

10.0 10.0 

10.0 10.0 

90 9C 

67 67 

Rests- Indut- Pests- Induc-
Fig.8 ttve five tine five 

Half-Wave Load Load Load Load 
Six- Phase - ,P 11.0 11.5 105 110 

8.. OF er ,  ' L 1.• - 11.5 78 81 

n . 2,,Gda : nit . and rondonsed-

• 

TUBE DfVeSION 
1*010 cd.rduAnd. OF AMERICA, HARRISON. NEW JERSEY 
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MERCURY- 5563-A 
VAPOR THYRATRON 

MEDIUM CAP 
WITH TUBULAR SUPPORT-

JETEC Ng C1-39 

2%"MAX. 

T20 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

SKIRTED MEDIUM-
METAL-SHELL 
JUMBO 4- PIN 
BAYONET BASE 
JETEC N2A4-69 

92CS-8295R1 

RATE OF RISE OF 
COND.-MERCURY TEMPERATURE 

- CURVE 
F IL. 

VOLTS 
RMS 

AV. 
CATHODE - 
AMP. 

- --- 
- 

NATURAL 
- AROUND 

1 

4.75 
4.75 

CIRCULATION 
TUBE. 

! 

2.5 
0 

OF AIR 

_ 

- 

f ! 

.... 

, 
t 

4-

t 
/ 

/4 
/ 
/ 1 

O lO 20 30 4 
HEATING TIME-MINUTES 

92C3 -5301T 

'0 3,3; =7J 

4-57 
TUBE DIVISION 

R.I0 CORPORATION OF AMERICA NARRiSON. NEW JERSEY -83011 



5563 -A 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 
I 

RANGE 
- E f 

- 
THE 

_ 
GRID 

- CONDENSED 

= 5.0 
FILAMENT 
VOLTAGE 
RANGE 

INDIVIDUAL 

I 

IS 
VOLTS 

RESISTOR 

I 

FOR 

IS 
INCLUDES 

-MERCURY 

CONDITIONS 
AC* 

VOLTAGE 
(4.). 

TUBES. 
=10000 

5%; 
AT 

INITIAL 

TO 
TEMPERATURE 

• 

WHERE: 
CIRCUIT 
PIN 

100000 

1 

4 IS 

AND 

' II 

RttuRNS 
(-) 

LIFE 

OHMS 

WHEN 

VARIATIONS 

RANGE 

TO 

1 

PIN 
ANODE 

=25* 

I 

2. 

OF 

TO 55°C 

- 

_ 

I
 

CONDUCTING 

CRITICAL . 

..-

NON -CONDUCTING 

k 

, 

-I-

-12 

APR. 8,1954 

-100 -80 -60 -40 -20 
DC GRID SUPPLY VOLTS 

TUBE DIVI9ON 
L.10 COMOUTI. 0 ISUIlCA. CUIION, POW RIMY 

O 

92GM-8302 



5563—A 

CHARACTERISTIC CURVES 

AVERAGE GRID 

CHARACTERISTICS 
BEFORE TUBE CONDUCTION 

Cf. 

- CIRCUIT 
GRID 
- CONDENSED 

, o . 

50 

RE 

TEMPERATURE* 
CONDUCTION 

l 

VOLTS AC 
RETURNS TO PIN 2 
SisToRr 0 ouus 

-MERCURY 
40*C. 

STARTS 

STARTS 
• 6.7V • I3SmA  -— 

--..... CONDUCTION 
AT 

Oft e. 

to 

•a136 

•no:i 
•ooz 2„ 

o ; 

-002 0 

004 0 

Q04 

a0e 

-010 

-300 -200 - 100 0 
DC GRID VOLTS 

92C5- 63,3T 

AVERAGE GRID 

CHARACTERISTICS 
DURING TUBE CONDUCTION 

Cf SO VOLTS AC 

CIRCUIT RETURNS TO PIN 2 
GRID RESISTOR 0 ONUS 
CONDENSED-MERCURY 

TEMPERATURE* 40•C 

20 

00 -60 -40 - 20 0 
DC GRID VOLTS 

12C3 - 6315T 

o 

TUBE DIVISION 
EDO CORPOÉ•liON 01 AMER,. .1011SON NEW ,Ene. 



5563-A 

CHARACTERISTIC CURVES 

o 50 

O 

40 

(1. 0 

FILAMENT REHEATING TIME 
AFTER POWER SUPPLY INTERRUPTION 

AN 00 E OURPENTp0 

2 3 4 5 
OUTAGE TIME- MINUTES 

SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN 
CONDENSED- MERCURY TEMPERATURE 

Ef. 50 VOLTS AC 
- GRID RESISTOR P 10000 OHMS 

- 
CURVE 

.- 

CONDENSED 
MERCURY 
TEMP — • C 

A 25 
B 40 

- C 55 

C\ 

5 

- - - - 
DC GRID SUPPLY VOLTS 

92C S - 53161 

02C3-111300T 

JAN. 3, 1955 TUBE DIVISION 
RADIO CORPORATION Of AMERICA, NARRISON, NEW 1111Sti 

CE-8300T 
—83161 



5563-A 

SHIFT OF AVERAGE CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

1-2-1_1111" 11111i Il II I 

Ef = 5.0 VOLTS AC 

GRID RESISTOR.10000 OHMS 
CONDENSED- MERCURY TEMPERATURE 040 0C 

CURVE 

A 

E 

PHASE 
ANGLE* 

00 

00 
O, 1800 
90 0 

lee 
1800 

CIRCUIT 
RETURN 

PIN 2 
CT° 

PIN 4 
ANY • 

CT° 

PIN 2 

*BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 
ANODE VOLTAGE 

u CENTER TAP OF FILAMENT TRANSFORMER 
• PIN 2, PIN 4, OR CT 

-80 -60 -40 -20 
DC GRID SUPPLY VOLTS 

APRIL 12,1954 TUBE DIVISION 
..010 CO.O.T1. WM... NEW ;MP 

11. 

O 

20 

5 

92CM-8309 
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5563—A 
SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT 
RETURN AT LOW ANODE VOLTAGES 

rfi  
Ef = 5.0 VOLTS AC 
GRID RESISTOR= 10000 OHMS 
CONDENSED -MERCURY TEMPERATURE r 40*C 

CURVE 

A 

PHASE 
ANGLE * 

co>  
180 
O. 

CIRCUIT 
RETURN 

PIN 2 

PIN 4 
CT n 
CT D D 

E co. PIN 4 

PIN 2 

* BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 

ANODE VOLTAGE 

ENTER TAP OF FILAMENT TRANSFORMER 

-15 -10 -5 
CRITICAL DC GRID VOLTS 

APRIL 8,1954 TUBE DIVISION 
RADIO CC4f.IAlf. Of MARMON. NW JOUA 

+5 

1000 

800 

200 

+10 

92CM-8303 





5696 
THYRATRON 

GAS—TETRODE, MINIATURE TYPE 

GENERAL DATA _ _ 
Electrical: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or dc volts 
Current  0.150 

Cathode: 
Minimum Heating Time, prior 

tn tub'. conduction • . 10   sec 
Direct Interelectrode Capacitances ( Approx.):u 
Grid Nu.1 to Anode . . 0 n5   µµf 
Input  1.8   mµf 
Output  0 54   mµf 

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 u 500; grid—No.I 

volts = — 100, grid— No. 1 resistor lohms) 

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 Ires) = 350, and 

average cathode amperes = 0.025   0.5 maMp 

Anode Voltage Drop ( Approx.)   lo volts 
Grid—No.1 Control Ratio ( Approx.) with grid— No.) 

resistor tmegohms1 . 0; grid—No.2 volts = 0 . 250 
Grid—No.2 Control Ratio ( Approx.) with grid—No.I 

volts . 0, grid—No.2 resistor ( ohms) = 0   15 

° Without external shield. 

arnp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length  1-1/2" 
Length, Base Seat to Bulb Top ( excluding tip). 1-1/8" ± 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small—Button Miniature 7—Pin 

Basing Designation for BOTTOM VIEW   7BN 

Pin 1— Grid No.1 4 Pin 5— Grid No.2 

Pin 2— Cathode Pin 6— Anode 

Pin 3—Heater Pin 7— Grid No.2 

Pin 4— Heater 

FEB. 1, 1949 DEPARTMENT TENTATIVE DATA TUBE  
RADIO COIROWION Of AMERICA. MARMON, NEW JERSEY 
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THY RATRON 

RELAY and GkiD-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 n -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction  -100 max. volts 
Average, during anode conduction. - 10 max. volts 

CATHODE CURRENT: 
Peak   0.1 max. amp 
Average. 0  025 max. amp 
Surge, for duration of 0.1 sec. max. 2 max. amp 

GRID-No.2 CURRENT: 
Average. HD  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 oc 

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 Resistance#   5000 ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   10 max.megohms 

a averaged over any interval of 30 sec. max. 

approximately 1800 Out of phase with the anode voltage. 

Suf ficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

FEE. 1, 1949 TWECEPARTMENT TENTATIVE DATA 
RAI),0 CORFORAltON OF AMERICA, NARRISON, NEW EFISE.1 
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5696 

THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

TYPE 5696 
GRID-N22(SHIELD)VOLTS=0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR-0.I 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 70.90 °C 

Range for Range for 
_10 Mecjohms 0.1/Megohm - 

\ 

4 
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1 
I 

4 
4 
4 

% 
'S 

t 
4 . 
. \.........1 . 

- 

400 
o 

u) 

300E. 

e-

O 

4 
00 u 

-6 -4 -2 
DC GRID-N21 SUPPLY VOLTS 

92CM-7045T 
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5696 

THYRATRON 

AVERAGE CHARACTERISTICS 
BEFORE ANODE CONDUCT ION 

TYPE 
- Ef 
GRID 
- GRID 
0= 

=6.3 

-N9 
-NR 

CONDUCTION 

5696 
VOLTS 
2 (SHIELD) 
RESISTOR 

1--- 

STARTS 

VOLTS=0 
(OHMS)=0 - 

_ 

DC ANODE 1/0( , 

'...P,, 

Ill 
- 

tr 
o 

b 

0 

o 

à 

d 

04 

0.02 

0.03 

0.04 

0. 

-5 -4 -3 -2 - 1 
DC GRID- N21 VOLTS 

92CM-70477 

AVERAGE CHARACTERISTICS 
DURING ANODE CONDUCTION 

TYRE 

GRID 
' GRID 

-N22 
-Ne 

5696 
VOLTS 

(SHIELD) VOLTS = 0 
I RESISTOR (OHMS)=0 

' 

- 

DC ANODE 

10 

5 

50 / 

75 

100/ 

HO -8 -6 -4 -2 
DC GRID-NY VOLTS 

92CM - 70527 

2 
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5727 

GAS THYRATRON 
7—PIN MINIATURE TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10%. .ac or dc volts 
Current   0.6   amp 

Cathode: 
Minimum heating time prior to 
tube COndurtinn   ZO sec 

Direct Interelectrode Capacitances 
(Apprnv.):° 
Grid No.1 to anode  0.026 
Grid No.1 to cathode, grid No.2, 

and heater  2.4 me 
Anode to cathode, grid No.2, 

and heater  1.6 me 
Ionization Time ( Approx.): 
For dc anode volts . 100, grid-
No.1 volts ( square-wave pulse) = 
50, peak anode amperes during 
conduction - 0  5   0.5 µsec 

Deionization Time ( Approx.): 
For dc anode volts = 125, dc anode 

amperes . 0.1, grid-No.1 resistor 
(ohms) = 1000, and grid-No.1 volts 
- -100  35 µsec 

For dc anode volts = 125, dc anode 
amperes = 0.1, grid-No.1 resistor 
(ohms) = 1000, and grid-No.1 volts 
- -10   75 µsec 

Maximum Critical Grid-No.1 Current: 
For anode-supply volts ( rms) = 460, 
and average anode amperes = 0.1 . . . 0.5 

Anode Voltage Drop (Approx  )   8 volts 
Grid-No.1 Control Ratio ( Approx.) 

with grid-No.1 resistor ( megohms) 
= O. grid-No.2 volts - 0  250 

Grid-No.2 Control Ratio ( Approx.) 
with grid-No.1 resistor ( megohms) 
= 0, grid-No.2 resistor (megohms) 
= 0, grid-No.1 volts - 0  1000 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, BaseSeat to Bulb Top(Excluding tip). 1-1/2" t 3/32" 
Maximum Diameter  3/4" 
Dimensional Outline   See General Sectzon 
Bulb  15-1/2 
Base Small-Button Miniature 7-Pin ( JETEC No.E7-1) 

', 0: See next page. 
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5727 

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-supply frequency of 6o cgs 

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 
Averages, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak   0.5 max. amp 
Average °   0.1 max. amp 
Fault, forduration of 0.1 second max.. 10 max. amp 

GRID-No.2 CURRENT: 
Average*   +0.01 max. amp 

GRID-No.1 CURRENT: 
Averages . . . . . .   +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 100 max. volts 
Heater positive with respect tocathode . 25 max. volts 

BULB TEMPERATURE ( At hctte<t rci ,,t 
on bulb surface)   150 max. °C 

AMBIENT TEMPERATURE  -75 min. °C 

Typical Operation for Relay Service: 

RIMS Anode Voltaje  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 Voltagt. 5 6 volts 
Grid-N0.1-Circuit Resistance . 1 1 megohm 
Anode-Circuit Resistance*  1200 2000 ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 

See next page. 

10 max. megohms 

8-57 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
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5727 

GAS THYRATRON 

PULSE-MODULATOR SERVICE 

For rectangular—wave shapes, duty cycle of o.00t max., 
pulse duration of 5 µsec. max., and pulse— repetition 

rate of 500 pPs max. 

Maximum and Minimum Ratings, Absolute Values: 

PFAK ANODE VOLTAGE: 
Forward   'AO mn›. vclts 
Inverse . . . . . . . .   100 max. volts 

GRID-No.2 ( SHIELD-GRID) VOLlAuE: 
Peak, before tube conduction  -50 max. volts 
Average, during tube conduction -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction  -100 max. volts 
Average, during tube conduction -10 max. volts 

CATHODE CURRENT: 
Peak  10 max. amp 
Average   0.01 max. amp 
Rate of change  100 max. amp/msec 

PEAK GRID-No.2 CURRENT  0.02 max. amp 
PEAK GRID-No.1 CURRENT  0.02 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode 0 max. volts 
Heater positivewith respect to cathode 0 max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)   150 max. oc 

AMBIENT TEMPERATURE   -75 min. °C 

Maximum and Minimum Circuit Values: 
Grid-No.1-Circuit Resistance  0.5 max. niegohni 

Grid-No.2-Circuit Resistance  525000 max. ohms 
1 2000 min. ohm 

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 

..°...°.#: see neat page.  

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF »AFRICA, NARRISON, NEW JERSEY 



5727 

GAS THYRATRON 

Note Min. Nan. 

Anode-Supply Voltage for 
Tube Conduction ( 3)   7,8 650 volts 

RMS Grid-No.2 Supply Voltage 
for Tube Conduction ( This 
voltage is 1800 out of phase 
with anode-supply voltage). . 1,9 1.9 3.3 volts 

Heater-Cathode Leakage Current: 
Heater 25 volts positive 

with respect to cathode 1 15 ma 
Heater 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 i,a 
Heater 100 volts negative 

with respect to cathode • • 1 20 Pa 
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: 11"iisitigódlizifflz volt! ( res) = 060, grid—No.2 volts . O. load 
3000 and grid—No.1 resistor (megohms) = 0.1. 

Note 5: With anode— supply i;Ó 100 liZ sIgr7d2:1grre17:%f' geglii:s iPm l?t? 

Note a: with 7.0 volts ac or dc on heater. 

Note 5: e(O2s)gr=e1000.,2 anodlgr-ici—L? r eleset.oir (MlegOhMs? ,v IllO.15. 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 . O. and load 
resistor (ohms) = 10000. 

Note 9: with anode—supply volts ( rms) . 150, grid—No.1 supply volts 
(rein and in phase with anode—supply voltage) . 16. 

Note 10: Withgri—No.2 volts A t380 with respect to anode and all other 
electrodes floating. 

4 For pulse—modulator service, tolerance is 9101. 

° Without external shield. 

▪ Averaged over any interval of 10 seconds maximum. 

N Approximately 180 ° out of phase with the anode voltage. 

4 Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   750 max. 
This test is performed on a sample tot of tubes from each 

production run. Tubes are held rigid and are tested in 

8-57 
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GAS THYRATRON 

four different positions. At the end of tnis Lest, tube, 

will not show permanent or temporary shorts or open 

circuits, and are required to meet established limits for 
heater-cathode leakage current, grid-No.I supply voltage 

for tube conduction III and anode-supply voltage for tube 

conduction 

Fatigue Rating: 

Vihration.11 Accqlt.rAli.n  2.5 mac. 

This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected 
in each ofthree positionsto 2.5 gvibrational acceleration 

at 60 cycles per second for 32 hours. At the end of this 

test, tubes will not show permanent or temporary shorts 

or open circuits, and are required to meet established 

limits forheater-cathode leakagecurrent, grid-No.I supply 
voltage for tube conduction Ill and anode- supply voltage 

for tube conduction 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation. . . . 2000 min. cycles 
Under the following conditions: Heater volts . 7.5 cycled 

one minute on and one minute off, heater 100 volts negative 

with respect to cathode, and all other elements connected 

to ground. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test a tube is considered in-

operative if it shows a permanent or temporary short or 

open circuit. 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that tubes have been properly 

stabilized. Conditions of life testing are specified 

under 500-hour intermittent life performance, except test 

run at room temperature. Tubes are initially read for 

grid-No.I supply voltage for tube conduction Ill. At the 

end of 1 hour, grid-No.I supply voltage is read. The 

variationinthe 0-hour and I-hour readings will not exceed 

15 per cent. Tubes must also meet established limits of 

grid-No.I supply voltage. 

100-Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early in-

operatives. Conditions of life testing are specified 
under 500-hour intermittent life performance, except test 

run at room temperature. At the end of 100 hours, a tube 

is considered inoperative if it shows a permanent or 

8-57 TENTATIVE DATA 3 
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GAS THYRATRON 

temporary short or open circuit orfails to meet establish-

ed limits of grid-No.I supply voltage for tube conduction 

(11. 

500-Hour Intermittent Life Performance: 

This test is perfcrmed 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 isconducted 

underthe following conditions: Heatervolts= 6.3, anode-

supply volts ( rms1 = 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 ( 0C/ = 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 Ill, 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-c;rcult 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 2821 also apply to the 5727 

8-57 TENTATIVE DATA 3 
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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 Seating Timo, 

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 
Grid to Cathode 8  9 µµf 

Maximum Critical Grid Current 
with ac anode volts ( rms) = 220 . . 10 *amp 

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 ,. sec 

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 . sec 
For conditions: dc anode volts = 120, 
dc grid-supply volts = 0, grid resistor 
(ohm,,) = 1000-, and dc anode amperes = 2.5 850 , sec 

Mechanical: 

Mounting Position   Vertical, base down 
Maximum Overall Length   7" 
Seated Length   6-1/8" t 1/4" 

Maximum Diameter   3" 
Bulb   ST-23 
Cap   Medium ( JETEC No.C1-5) 
Base . Medium-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 TWEIDEPARDNENT TEN1ATIVE DATA 
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5728/FG-67 

MERCURY-VAPOR THYRATRON 

Temperature Control: 

Heating— When the ambient temperature is so low that the 

normal rise of condensed- mercury temperature 

above the ambient temperature will not bring the 

condensed-mercury temperature up to the minima , 

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 
Equilibrium Above Ambient Temperature 

(Aporox.):* 
No Load   25 
Full Load   31 

INVERTER SERVICE 

OC 

Maximum Ratings, Absolute ',lines: 

PEAK ANODE VOLTAGE: 
Forward   1000 max. volts 
Inverse   1000 max. volts 

GRID VOLTAGE: 
Peak, before anode conduction   -500 max. volts 
Average*, during anode conduction -5 max. volts 

CATHODE CURRENT: 
Peak   15 max. amp 
Average"   2.5 max. amp 
Fault, for duration of 0.1 sec. max. 200 max. amp 

GRID CURRENT: 
Average.   +0.3 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE . . +40 to +80 °C 

* With heater voltage. A.75 volts and no heat—conserving enclosure. 

• Averaged over one conducting cycle. 

• Averaged over any interval of 15 seconds maximum. 

MARCH 1, 1954 TENTATIVE DATA 
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MERCURY-VAPOR THYRATRON 

3"DIA. MAX 

MEDIUM CAP 
JETEC N2C1-5 

ST- 23 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

643, 
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.. 

r 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC N2A4-10 
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5728/FG-67 

CHARACTERISTIC CURVES 

RATE OF RISE OF COND.— 
MERCURY TEMPERATURE 

Ef • 4.75 VOLTS 
NO J.DAD  

10 20 30 40 
HEATING TIME —MINUTES 

92C 3-7964 T 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
RANGE 15 FOR CONDITIONS WHERE : 
EA = SDVOLTS AC t SNA: CIRCUIT 

RETURNS TO PIN N. 2. THE RANGE 

INCLUDES INITIAL AND LIFE TARI - 

AT 1ONS Or INDIVIDUAL TUBES. AS 

WELL AS CHANGE IN CHARACTER -
ISTICS DUE TO HEATER PHASING 

GRID RESISTOR (OHMS) O. 
CONDENSED -MERCURY TEMPERA -

TURE RANGE , 4o- - ierc 
, 

/ 
' CONDUCT-

ING 

/ 

/ 
NON-

CONDUCTING 

000 

800 
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o 

o 

200 

- 10 0 .10 •20 
DC GRID SUPPLY VOLTS 

92C5-8106 T 
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CHARACTERISTIC CURVES 

AVERAGE GRID 

CHARACTERISTICS 
BEFORE ANODE CONDUCTION 
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Ey- = 5.0 VOLTS 

•700 

•600 

•500 

•400 
'1( 

+300 23 

e 
•200 

+100 

o 

-• -2 0 *2 +4 1" 
DC GRID VOLTS 

92C5 - 81021 

''CH 1, 1954 TUBE DEPARTMENT 

RADIO CORPOIIATION OF .E11,CA, HAMSON. NEW 11151V 





5823 

GLOW-DISCHARGE TRIODE 
COLD—CATHODE; MINIATURE TYRE 

GENERAL DATA 

Electrical: 

Cathode   Cold 
Ionization Time ( Approx.): 
For conditions: Instantaneous anode volts * 185; 

peak positive starter—electrode pre—firing 
volts • 70; peak posit ive star ter— 
e ler r rule tr igge , ing volts = 50; anude— 
c irc uit ser i es resistor ( ohms) • 820; 
star ter—electrode series res istor 

(ohms = 1 00000   20 µsec 
Deionization Time ( Approx.): 

For conditions: ( Same as for Ionization Time) 500 µsec 

Anode Voltage Drop  62 volts 
Starter-Electrode Voltage Drop  61 volts 
Anode Breakdown Voltage   290 volts 
Starter-Electrode Breakdown Voltage   80 volts 
Required Transfer Current ( DC or 

Instantaneous AC) for transition of 
discharge to anode at 140 volts peak 50 µamp 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top ( excluding tip) . 1-1/2" t3/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small-Button 

Basing Designation for BOTTOM VIEW   

Pin 1- Anode 
Pin 2- Internal 

Connection-
Do Not Use 

Pin 3- Cathode 
Pin 4- Starter 

Electrode 

Miniature 7-Pin 
4CK 

Pin 5- Internal 
Connection-

Do Not Use 
Pin 6 - Internal 

Connection-
Do Not Use 

Pin 7- Cathode 

Maximum Ratinge, Absolute Values: 

For First-Quadrant Operation Only 

PEAK ANODE AND STARTER-ELECTRODE VOLTAGE: 
Inverse   200 max. 
Forward   200 max. 

• 

volts 
volts 

These ratings apply to the 5823 when it is operated from a power 
supply having a frequency of 60 cycles per second. if a contemplated 
application involves higher supply frequencies, please write, stat— 
ing the proposed operating frequency, to the attention of Comercial 
Engineering, RCA, Harrison, New Jersey for information as to required 
changes in maximum ratings and characteristics. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 1 
1A010 COIIPOIATION Of MfillIC.A. pfaliiiOfl. 00W RUA 
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5823 
/ GLOW-DISCHARGE TRIODE 

CATHODE CURRENT: 
Peak  100 max. ma 
Average'. . . . . . . .   25 max. ma 

PEAK STARTER-ELECTRODE CURRENT: 
With starter-electrode voltage positive . 100 max. ma 

AMBIENT TEMPERATURE   -60 to +75 °C 

Typical Operating Conditions: 

For Relay Servsce selth 6o-Cycle AC Supply 

AC Anode Supply Voltage ( RMS)   117 volts 
AC Starter-Electrode Voltage: 

Max. Peak Positive Pre-Firing Voltage . . 70 volts 
Min. Peak Positive Triggering Voltage . . 35 volts 
Min. Firing Voltage ( Sum of In-Phase In-

stantaneous Pre-Firing Voltage and In-
stantaneous Triggering Voltage)   105 volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

For F.:rat-Quadrant OperatIon Only 

Note Min. Max. 

Anode Breakdown Voltage . . 1 200 volts 
Starter-Electrode Break-

down Voltage. 2 73 105° volts 
Required Transfer Cur-

rent ( DC or Instantan-
eous AC) for transition 
of discharge to anode 
at 140 volts peak . . . 3 400° µamp 

Anode Voltage Drop  4 85° volts 
Starter-Electrode Volt-

age Drop. 5 75° volts 

Note 1: with a variable dc anode voltage, dc starter-electrode voltage 
of 0 volts, anode-circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

Note 2: with dc anode voltage of 0 volts, variable dc starter-electrode 
voltage, anode- circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

Note 3, with a variable dc starter-electrode voltage, anode-circuit 
series resistance of 3000 ohms, and starter- electrode series 
resistance of 2 megohms. 

Note A. With dc anode voltage of 230 volts, dc starter-electrode vol-
tage of 91 volts, dc cathode current of 50 milliamperes, anode-
circuit series resistance of 3000 ohms, and starter-electrode 
series resistance of 50000 ohms. 

Note 5. With dc anode voltage of 0 volts, variable dc starter-electrode 
voltage. dc starter-electrode current of 10 milliamperes, and 
starter-electrode series resistance of 3000 ohms. 

• Averaged over any interval of 15 seconds maximum. 

• Maximum individual tube values during life. 

SEPT. 15, 1949 TWEIDEMAIMNENT TENTATIVE DATA 1 
f*D.0 CORPOIATION Of NéJfICA, HARMON. NEW OM! 



5823 

GLOW-DISCHARGE TRIODE 

OPERATING NOTES 

RCA-5823 is recommended for operation only in that part 

of the breakdown characteristic designated by Quadrant I. 

Operation in Quadrant II is satisfactory but changes in 

tube ratings are necessary. Operation in Quadrants III 

and iv is not recommended, because the anode and starter 

electrode are not designed for efficient cathode opera-

tio(,) their t.ie in thi.i manner will result in unstable 

operation and shorter tube life. ike infu.at;on glue," 

for Quadrants III and Iv is of value to the equipment 

designer in that it indicates the need for precautions 

to be taken in order that the peak inverse voltage rat-

ing is not exceeded. 

Because of the asymmetrical shape of its anode charact-

eristic the 5823 can be used as a rectifier. When so 

used ( with starter electrode connected through 50000- ohm 

resistor to anode), the 5823 has a maximum peak inverse 

anode voltage rating of 200 volts, a maximum peak cathode 

current of 100 milliamperes, and a MDXIMUM dc cathode 

current of 25 milliamperes. Operation at values of dc 

cathode current less than 8 milliamperes is not recommended 

because of resulting instability. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION Of MAERICA, HARRISON. NEW ERSEY 
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5823 
BREAKDOWN CHARACTERISTICS 

FOR ALL QUADRANTS 

STARTER- ELECTRODE SERIES RESISTAN ' CE = 200000 OHMS 

RANGES SHOWN BETWEEN INSIDE AND OUTSIDE CURVES TAKE INTO 
ACCOUNT MAX. AND MIN. + AND - VOLTAGE VALUES FOR INDIVIDUAL - 
TUBES AND FOR CHANGES DURING TUBE LIFE. THE VALUES SHOWN 
BY DASHED SECTIONS ARE APPROX. ONLY. 

OPTIONAL 
OPERATING 
QUADRANT 

 350  

RECOMMENDED 
 OPERATING - 

QUADRANT 

CATHODE TO ANODE 

----- ----- 
  STARTER 300 8' 

TO ANODE_ 

250 

20 

a 

ISO 

100 

50 

O 

1-

NON- CONDUCTING 
-50 — -25-0-25— 50-75-4-100 

REGION 

50 1 

100 

1 TO STARTER ----' ..! 
ANODE 

,.) 

------ ...," ...----....-*--
... _....-• 

OPERATION NOT RECOMMENDED IN QUADRANTS in & 14 

STARTER-ELECTRODE VOLTS ( DC OR INSTANTANEOUS AC ) 

MAY 16,1949 TUBE DEPARTMENT 
CO..01w,oN Of AmtliCA KAMÇON. NEW ;UM, 

92CM-7283 



5823 

TRANSITION CHARACTERISTIC 
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DURING LIFE 
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STARTER — ELECTRODE MICROAMPERES (DC OR INSTANTANEOUS AC) 

MAY 18.1949 TUBE DEPARTMENT 92CM-7282 
ewoeo CORPOUTION 0 o4tCA 1,011,50N. NEW SEISES 



5823 

GLOW-DISCHARGE TRIODE 

AVERAGE ANODE CHARACTERISTIC 

TYPE 5823 
I I_ 

R LOA . 

. TYPE 
5823 

- R=50000 OHMS 

.100 

N._ 

-20 0 +20 +40 +60 .80 +100 

100 

200 

ANODE MA.(DC OR INSTANTANEOUS AC) 

92CM-7275T 

SEPT. 15, 1949 TUBE DEPARTMENT 
JADIO COEFOILATION Of »AIWA, NAIRISON. NEW JERSEY 

CE-7275T 
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6012 
GAS THYRATRON 

NEGATIVE—CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Dnipotential Cathode: 
Min. Av. Max. 

Voltage 5  7 6.3 6.9 ac or dc volts 
Current at 6.3 volts . . . — 2.6 2.85 amp 

Cathode: 
Minimum hvAtIng tine prior to 

tube conduction  JU 
Maximum outage tine without reheating. 5 sec 

Direct Interelectrode Capacitances 
(Approx.) :° 

Grid No.1 to anode   0.23 µµf 
Grid No.1 to cathode, grid No.2, 

and heater   5.8 
Anode to cathode, grid No.2, 

and heater   3.9 
Ionization Time ( Approx.): 
For conditions: dc anode volts = 100, 
grid—No.2 volts = 0, grid—No.I 

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 conditions: ac anode—supply volts 

= 460 ( rms), and average anode am— 

peres = 0  5   3 amp 
Anode Voltage Drop ( Approx.)   volts 
Grid—No.1 Control Ratio ( Approx.): 

For conditions: grid—No.I resistor 

(megohms) = 0, grid—No.2 resistor 

(megohmsl = 0, and grid—No.2 volts 

= 0  15 
Grid—No.2 Control Ratio ( Approx.): 

For conditions: grid—No.1 resistor 
(megohms) = 0, grid—No.2 resistor 

(megohms) = 0, and grid—No.I volts 

= 0  65u 

Mechanical: 

Mountino Position  Any 
Maximum Overall Lenoth   3-7/8" 
Maximum Seated Length  3-5/16" 
Maximum Diameter   1-23/32" 
Bulb   T-12 
Base   Large—Wafer Octal 6—Pin 

with External Barriers and Sleeve (JETEC No.86-100) 

° Without external shield. ..Indicates a change. 

4-56 nmm DIVISION 
RADIO CORPOUTION OF AMEItICA, . 015014, NEW AIUV 

DATA]. 

••• 



6012 

GAS THYRATRON 

Basing Desionation for BOTTOM VIEW   6C011, 

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 60 cps 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward  650 max. volts 
Inverse 1,00 max. volts 

41PID No.2 P-.;IIIELD-GRID) vCrret. 
Peak, before tube conduction   -100 max. volts 
Averade, during tube conduction -10 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -200 max. volts 
Averagee, 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. am 

AVERAGE GRID-No.2 CURRENT*   +0.05 max. am 
AVERAGE GRID-No.1 CURRENTS   +0.05 max. am 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volt 
Heater Positive with respect to cathode, 25 max. volt. 

AMBIENT-TEMPERATURE RANGE  -75 to +90 °C 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   2 max. megohms 

Averaged over any interval of 30 seconds max imum. 

Ind icates a change. 

TUSE DIVISION DATA 1 
RADIO CORPORATION Of NAIIICA. HARRISON. MEW JEISFY 
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6012 

GAS THYRATRON 

TABLE 1 

E 1 . DC Grid-No.1 Supply Voltage ( Volts) 
E2 = DC Grid-No.2 Supply Voltage ( Volts) 
Rg1 . Grid-No.1 Resistor ( Megohms) 
R92 ' Grid-No.2 Resistor ( Ohms) 

DC Anode Volts 125 250 
R 91 E cc i R* 92 E cc2 

DC Anude Ampuies 0.6 1.0 0 5 1.0 

DEIONIZAT1ON 
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 

0.001 
0.1 
2 

0.001 
0.1 
2 

-13 

-100 

1000 

1000 

0 

0 

. Series resistor between grid mo.1 and cathode. 

I 9/1(; --. 

MAX. 

T 12 BULB 

LARGE-WAFER OCTAL 
b-PIN WITH 

3 S/te: 

MAX. 

37,1; 

MAX. 

EXTERNAL BARRIERS 
AND SLEEVE 

JETEC N2 (36-100 

1 

MAX. 

92C5-7635R1 

4-56 
. TUBE DIVISION 

RADIO CO”ORATION Of AMERIEA,ARRISON. NEW JERSEY 

DATA 2 



6012 
GAS THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-N21 VOLTAGE 

GRID-N22 (SHIELD) VOLTS =0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID-Nel RESISTOR, 0.1 MEG. AND 
2 MEG., AND TARE 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. 

RAN GE FOR  RANGE FOR 
2 MECrMS,. .. ------- .,....,(0.IMEGOHM 

y/ CON-
DUCTING 

., CRITICAL 
/ 

CONDUCTING 
NON 

800 

O 
600'f 

Ln 

400 
O 

O 
O 

200¡( 

U 

- 16 - 12 -8 - 4 0 
DC GRID-N9I SUPPLY VOLTS 

92CS - 774871 

4-56 
TUBE DIVISION 

RADIO CORPORATION Of MIERICA, HARRISON, NEW JERSEY 

CE-7748T1 
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6012 

CHARACTERISTIC CURVES 

AVERAGE GRID-N21 
CHARACTERISTICS 

BEFORE TUBE CONDUCTIC 

1 ' 1 
Ef .6.3 VOLTS 
GRID- NB 2 (SH 
GR D-Ne 2 RESISTOR 
GR 0- NR I RES 
...CONDUCTION 

1 I i 

ELD) vOLTS=0 
(OHMS) = 0 

STOR (0>9.45)=0 
STARTS 

1 1 

i 
, 
! 

»gm 
DC ANODE VOLTS-25 

¡le 

400 

500 

l 

_ 
1 
p . 

4 -2 0 
DC GRID-Ni6 SUPPLY VOLTS 

92Cm - 7763T1 

AVERAGE GRID-Nei 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

111111 
-E.F. = 6.3 VOLTS 

GRID - N2 2 (SHIELD) VOLTS = 0 

-GR D - Ns 2 RESISTOR (OrimS)= 0  

GRID - N9 I RESISTOR (OHMS). 0 
, 

— DC ANODE MAR wo 

e 
400 

+2 
DC GRID-NIIII SUPPLY VOLTS 

92Cm- 7764T1 

•0.0 1 0 

•0.005 

o 

0.005 à 
a 

0.010 - 

; 
o 

0.015 

0.020 

0.025 

0.030 

+20 

4-5C 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. NARRISON. NEW JERSEY 

CE- 776311 
—776411 



6I30/3C45 
HYDROGEN THYRATRON 

. DCE PE 

For Operation at AltitudeS up to 30000 Pet 

GENERAL DATA 

Electrical: 

neater, for Uni potent ial Cathode: 
Voltage 6  3 +5% -10% . . ac or dc volts 
Current at 6.3 volts: 

Minimum  2 0  amp 
Average   2.D   AmP 
Maximum  2 5  amp 

Minimum heating time . . 2   ninutoc 
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 msec 
Anode-Cathode Voltage Drop ( Approx.): 

At midlle of pulse duration   150 volts 
Maximum Variation in Firing Time ¡ Jitter) 0.06 µsec 

Mechanical: 

Oper,tting Position   Any 
Overall Length   5" 0/16" 
Seated Length   4-3/8" ± 3/16" 

1-9/16" 
T-12 

Maximum Diameter 
Bulb   
Cap   Small ( JETEC No.C1-1) 
Base ved d,-vicgnol-Shell Small 4-Pin ( JETEC No.A4-9) 

BOTTOM VIEW 

Pin 1 - neater 

Pin 2 ¡ttinde 

Pin u- 

Pin 4- Heater, 

Cathode 

Cap- Anode 

  Natural 

PULSE MODULATOR SERVICE 

Maximum and Minimum CCS . Ratings, Absolute Values: 

For Pressures Poum 
to 70 mm of He 

DC ANODE-SUPPLY VOLTAGE   BOO min. volts 

0 Defined as the time interval between the point on the rising portion of 
the grid pulse which is 26% of the peak unloaded pulse amplitude and 
the point on t h. anode—current pulse which is 26% of its peak amplitude. 
The anode—current pulse has a time rise of 0.05 microsecond 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 a driver having 
1500 o.ms maximum internal impedance. 

e Continuous Commercial Service. 

Corresponds to altitude of About 50000 feet. 

JUNE 14, MBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of NAIRICA, HARRISON, NEW Jinn 



6130 

HYDROGEN THYRATRON 

PEAK ANODE VOLTAGE: 
Forward (E6mf ).   3000 max. volts 
Inverse  5% of Ebmf min. voltS 
After anode—current pulse:A 

During first 25 µsec   1500 max. volts 
After first 25 µsec  3000 max. volts 

GRID VOLTAGE: 
Negative ( DC or Peak), 

before conduction 200 max. volts 
Peak positive pulse  175 min. volts 

ANODE CURRENT: 
Peak   35 max. amp 
Average°   0.045 max. amp 
Rate of Rise   • 750 max.amp/µsec 

OPERATION FACTORI  3 x 108 max. 
PULSE DURATIONS  6 max. µsec 
AMBIENT TEMPERATURE  —50 to +90 °C 

Typical Operations at 2000 PPs in Accompanying Circuit: 

Pulse Duration 
of o.5 msec 

DC Anode—Supply Voltage  1250 volts 
Peak Anode Voltage: 

Forward  3000 volts 
Inverse: 

Immediately after anode— 
current pulse. 530 volts 

Grid Voltage: 
Negative, before conduction   0 volts 
Peak positive pulse ( Unloaded) 175 volts 

Effective Grid—Circuit Resistance. 1000 ohms 
Anode Current: 

Peak   35 amp 
Average°   0.035 amp 

Operation Factort  2.1 x108 
Peak Power Output to 

Pulse Transformer ( T) • 43000 watts 

Maximum Circuit Values: 

Effective Grid—Circuit Resistance. . 1500 max. ohms 

• 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. 

à 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 neat— conserving enclo— 
sure for the tube may be necessary. 

O Averaged over any cycle. 

t Defined as Peak Poruard Anode Potts z Pulse Repetition Rate ( Pt's) % Peak 
Anode Anperes (excluding spike). 

é: See next page. 

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of »AFRICA. HARRISON. NEW JERSEY 



6073 

VOLTAGE REGULATOR 
mINIATUnE GLOW-DIECHnPUL TYPE 

Intended for applications wherevervstable character-

istics and dependable performance under shock and 

vibration are paramount: The 6073 is a "premium" 

version of the 0A2. 

DATA 
Seneral: 

Cathode Cold 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip) . . . 2"0/32" 
Maximum Diameter  3/4" 
Bulb  T-5-1/2 
Base  Small-Button Miniature 7-Pin ( JETEC No. E7-1) 

Basing Designation for BOTTOM VIEW   5BQ 

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

Connection-
Do Not Use 

Pin 4- Cathode 

Pin 5- Anode 
Pin 6- Internal 

Connect ion-
Do Not Use 

Pin 7- Cathode 

Maximum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT ( See note below) . 75 max. ma 

DC CATHODE CURRENT   {30 max. ma 
5 min. ma 

AMBIENT TEMPERATURE RANGE   -55 to+90 °C 
FREQUENCY  0 max. cps 

Characteristics Range Values for Equipment Design: 

Mtn. Av. Max. 

DC Anode-Supply Voltage   185à - - volts 
Anode Breakdown Voltage   - 156 185. volts 
Anode Voltage Drop  140* 151 168. volts 
Regulation ( 5 to 30 ma)   - 2 60 volts 

Circuit Values: 

Shunt Capacitor   - - 0.1 pf 
Series Resistor See note below 

NOTE: The notes and Circuit information shown under Type 0A2 are also 
applicable to the 6073. 

a ,Le: See next page. 

MAY 1, 1952 TENTATIVE DATA RMEDEPARTMENT 
PAtIO COENNAT,ON OF AMERICA, NAltel$ON, NEW ARSE', 
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6073 

VOLTAGE REGULATOR 

Shock and Vibration Tests: 
These tests are made as indicated in the JAN Specifications 
JAN 1—A for Electron Tubes, May, 1946 under the sections as 

follows: 

Section F-6b ( 9e) Shock Test: 
Instantaneous Impact Acceleration . . . . 900 max. 

Section F-6b ( 9f) Vibration Test: 
Vibrational Acceleration  2.5 max. 

g 

g 

A hot less than indicated supply voltage should be provided to insure 
'starting . throughout tube life. 

• Maximum Individual tube value during life. 

• Minimum individual tube value during life. 

MAY 1. 1952 
TM DEPARTMENT 

RADIO COEFOIATION Of AMERICA, NARRISOM, MINV JERSEY 

TENTATIVE DATA 



6074 
VOLTAGE REGULATOR 
MINIATURE GIOW—nigrP4PGE TYPE 

Intendedfor applications where very stable character-

istics and dependable performance under shock and 

vibration are paramount. The 6074 is a "premium" 

version of the OB2. 

DATA 
General: 

Cathode  Cold 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip). . 2 t3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin ( JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   5BQ 

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

Connection-
Do Not Use 

Pin 4- Cathode 

Maximum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT ( See note below) 

DC CATHODE CURRENT   

AMBIENT TEMPERATURE RANGE  
FREQUENCY  

Pin 5- Anode 
Pin 6- Internal 

Connect ion-
Do Not Use 

Pin 7- Cathode 

75 max. ma f30 max. ma 
5 min. ma 

-65 to 4.90 Oc 

0 max. cps 

Characteristics Range Values for Equipment Design: 

Mtn. Av. Max. 

DC Anode-Supply Voltage. . 133* - - volts 
Anode Breakoown Voltage. . 115 133* volts 
Anode Voltage Drop   101* 108 114. volts 
Regulation ( 5 to 30 ma). . 1 4. volts 

Circuit Values: 

Shunt Capacitor  0.1 mf 
Series Resistor  See note below 

NOTE: The notes and circuit traormation shown under Type 062 are also 
applIcable to the 607e. 

&,..*: See next page. 

MAY 1, 1952 
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6074 

VOLTAGE REGULATOR 

Shock and Vibration Tests: 

These tests are made as indicated in the JAN Specifications 
JAN 1—A for Electron Tubes, May, 1946 under the sections as 
follows: 

Section F-6b ( 9e) Shock Test: 
Instantaneous Impact Acceleration . . . . 900 max. 

Section F-6b ( 9f) Vibration Test: 
Vibrational Acceleration  2.5 max. 9 

• Not less than indicated supply voltage should be provided to insure 
'starting' throughout tube life. 

lé Maximum individual tube value during life. 

• Minimum individual tube value during life. 

MAY 1. 1952 
TUSECŒPARTMENT 

20010 CORK/RAMON OF AMERICA. MARMON, MIMI )1151Y 
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6130/3C 45 
HYDROGEN THYRATRON 

POSITIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage  6.3 I4-5% 10% • . . 3C or ..1C vOlIC 

Current at 6.3 volts: 
Minimum  2 amp 

i'.3 amp 
Maximum  2.5 amp 

Minimum heating time   2 mi-steE 
Direct Interelectrode Capacitances 

(Approx.): 
Grid to anode  3.9 mµE 
Grid to cathode  8.6 miuE 

Ionization Time ( Approx.) °   0.6 µsec 
Deionization Time (Approx )   25 µsec 
Anode-Cathode Voltage Drop ( Approx.) 

at middle of pulse duration  150 volts 
Maximum Variation inFiring Time (Jitter)  0.06 , sec 

Mechanical: 

Operating Position   Any 
Maximum Overall Length   5-3/16" 
Seated Length  4-3/8" t 3/16" 
Maximum Diameter   1-9/16" 
Weight ( Approx.)   3 oz 
Cooling Natural 
Bulb   T12 
Cap Small ( JEDEC !in.C1-1) 
Base . . . . Medium-Shell Small 4-Pin, Micanol ( JEDEC No.A4-9) 

Basing Designation for BOTTOM VIEW  4BL 

Pin 1- Heater 
Pin 2- Cathode, 

Circuit 
Returns 

Pin 3— Grid 
Pin 4 - Hater, 

Cathode 
Cra. 

PULSE- MODULATOR SERVICE 

Maximum and Minimum CCS ° Ratings, Absolute Values: 

DC 4.N(.0--U,PPU vOL. 
PEAK ANODE VOLTAGE: 

Forward ( Ewe) .  
Inverse  
After anode-currert pu1 e: 

During first 25 , sec . . 
After first 25 , sec. . . . 

C.e.#...à: See next page. 

4-59 

Fortressuresdown 
to 70 mm of lig › 

800 min. 

3000 man. 
5% of Ebmf 

1500 max. 
3000 max. 

vol ts 

vol te 
volts 

volts 
volts 

ELECTRON TUBE DIVISION 
v•- o O. AMERICA . 111,50N New ,te.E1 



613 0/3 C 45 

HYDROGEN THYRATRON 

ForPressuresdoum 
to 70 mm of lig # 

GRIP VOLTAGE: 
Negative ( DC or Peak), 

before conduction  
• positive-pul  e 

ANODE CURRENT: 
Peak   amp 
Average3   0.045 max. amp 
Rate of ri -e   750 max. amp/µsec 

OPERATION FACTOPt   30 108 maX. 
PULSE DLRATI0N,  6 max. µsec 
e.me ENT-TEMPERATURE RANGE -50 to +90 oc 

Typical Operation: 4 

At 2000 Pps in accompanying circuit 
with pulse duration of 0.5 µsec 

DC Anode-Supply Voltage  1250 
Peak Anode Voltage: 

Forward  3000 
Inverse: 

Immediately after anode-
current pulse  530 

OPIO OLTAGE: 
Negative, before conduction. . . 0 
Peak pcsitive-pulse ; Unloaded) • 175 

Effective Grid-Circuit Resistance. 1000 
ANODE CURRENT: 

35 amp 
• :den   0.035 amp 

2.1 Y 108 Otter' 

I, • (T) 

Maximum Circuit Values: 

200 max. volts 

175 min. volts 

• 

• 

• 
volts 

volts 

volts 

volts 
volts 
ohms 

43000 watts 

1500 max. ohms 

tne : i• nt, 1 .. ..,-,, the point on the rising Portion 
of ... ic i  r c. nt of the peak unloaded-pulse 
amplit,: : -c,rrent 0,.1se shicn is 26 per cent 

,r,nt pulse has a maximum time rise 
, , inimum pean amplitudt,of 130 volts, 

, ,,• a is supplied by a driver having a 
e 

• I, ,; 11., 
Pot - sçl, t,;:., 
yoltage is 

• t‘clusi‘e cf 

Averaged o.,,r , n, 

Defined as Peak rl, ,su-d Ar- i. Ï,LtsxPtase-Repetition Rate (pox): Pea 
Anode Aape ,es loud difl3 

.7^0 feet. 

1,1e is applied instantaneously, the 
so that the peak forAard anode 

75,00.0 volts per second. 

C.75 ,..sec duration. 

ELECTRON TUBE DIVISION 
•0010 000010' 

DAT;. 1 
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6130/3C 45 

HYDROGEN THYRATRON 

Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous amplitudes are eoual to 70.7 per 
cent of the maximum amplitude excluding spike. 

6 Operation with a bulb temperature within the approximate range of 60° 
to 900 C measured on the bulb directly oppositethe anode is recommended 
for longest life. To attain this temperature under operating conditions 
involving loo ambient temperature, the use ofa heat-conserving enclosure 
for the tube may be necessary. 

OPERATING CONSIDERATIONS 

the anode it Drought out or the tube to d Small cap. The 

connector for this cap should be of the heat- radiating type 

and the connector lead should have ample current-carrying 

capability for the operating requirements. 

Shteldlng of the 6I30/3C45 should be provided if it is 

Dperated in the presence of strong electric fields which will 

ionize the gas within the tube. Any such ionization will 

cause erratic performance. 

CoolIng of the 6I30/3C45 is accomplished by natural 

circulation of air around it. Under no circumstances should 

a stream of cooling air be applied to the glass envelope. 

1250 V. 
DC 

TYPICAL PULSE- MODULATOR CIRCUIT 

URL 
92c$- 7784R2 

C: Blocking capacitor, 0.001 of 

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 transmission time of 0.5 µsec 

RI: Grid Resistor, 30.000 ohms 

02: Effective Resistance of grid circuit. 1000 ohms 

RI.. Load Resistance. value reflected into primary of 
transformer ( T) is 35 ohms. 

T: Matching Pulse Transformer 

4-59 ELECTRON TUBE DIVISION 
RAO. CORPORMION Of A1.1,111rA 11.111:014, NI w 115E1 

H,17t_. 2 



4-59 CE-7974R1 

o 

6130/3C45 

HYDROGEN THYRATRON 

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. 

ELECTRON TUBE DIVISION 
RADIO CO”ORMION Of AM, t.CA. Malt • SON. NEW It•SEY 
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5642 
HALF-WAVE VACUUM RECTIFIER 

• 

• 

SUBMINIATURE TYPE 

For compact, portable hte-voltage-rectlfler applications 

GENERAL DATA 

Electrical: 

Filament, Co,IfeL: 
Voltage  L.25   ac or dc volts 
Current  0.2  amp 

flirt inferelectulf Hohrifance ( Approx.): n 
Plate to filament  0.6 

Mechanical: 

Operating Position   Any 
Maximum Length ( Excluding flexible leads)  2.380" 
Length, Base Seat to Bulb Top ( Excluding tip). 1.700" ± 0.060" 
Diameter   0.366" to 0.400" 
Bulb   13 
Plate Terminal: 
Minimum length 

Leads, Flexible, Tinned  2 
Minimum length   1.5" 

See Dtmenstonal OutItne Orientation and diameter 
Maximum untinned distance from base seat   0.050" 

Base 

0.250" 

P- Plate Terminal 

PULSED- RECTIFIER SERVICE 

Special 2- Lead 

F- Filament Lead 

Maximum and Minimum Ratings, Destgn-Center Values: 

For operation In t f25-ltne, 5o-frame system(' 

PEAK INVERSE PLATE VOLTAGE   10000 max. volts 
PEAK PLATE CURRENT   5 max. ma 
DC PLATE CURRENT   0.25 max. ma 
FREQUENCY OF SUPPLY VOLTAGE 5 min. Ac 

Typical Operation: 

Peak-Pulse Plate Voltage.  8000 volts 
DC Output Voltage ( 2 tubes)  12000 volts 
DC Output Current  0.15 ma 

Characteristics: 

Plate Current for plate volts = 30 . 

°,°,11: See next page. 

4- 59 TENTATIVE DATA ELECTRON TUBE DIVISION 

4 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



5642 

HALF-WAVE VACUUM RECTIFIER 

° Without external shielo. 

45 described in • Standards of Good Engineerini3 Practice Concern,: 
Television Broadcast Stttiont.' Bederil COmMuriCaIICM5 

e The duration of the voltage pulse must not eKceed 15 per cent of ore 
horizontal scanning Cycle. Ina5?5-line, 30- frame cycle, 15 per cent 
cf or, norizonzal scanninl Cycle is IC MIC ,C,E.I.Drj. 

OPERATING CONSIDERATIONS 

The .flerible leads of the h6.12 are usual ly soldered t, the 

circuit elements. Soldering of the connectiens sro U IO te male 

as far as na.nsible from the :;: as, button and the glass tip. 

lf this nrenautian is not fill litiwed, the heat of the soldering 

s,eerat or o Ii c'ack the g;adS seals cf the le3d, and locale 

the tube. 

i 

.250"MIN. 
4-..-..- -- 

1  

2.380" 
MAX. 

T3 BULB 

1.5" 
MIN. 

PLATE TERMINAL 

1.700" 
t.060"* 

____/ 

SPECIAL 
2-LEAD BASE 

2 FLEXIBLE 
FILAMENT LEADS 

.017" (re". 

92C5-9713 

ELECTRON TUBE DIVISION 



5651A 

Voltage-Reference Tube 

• 7-PIN MINIATURE, GLOW-DISCHARGE TYPE 

Especially Useful as a Voltage-
Reference Tube in DC Power Supplies 

DATA 

Maximum and Minimum Ratings, ,ulute-Maximm Values: 

...... 

Characteristics and Operation Range Values: 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. H-63 

DATA i 



5651A 

Min. Av. Mai. 

Short-term WO hours) 
Var)ation of Crerdtra 
Voltage if ter first 300 
hour 7 '; fee  

it t ,fl f n V ,' t 

Fl J. 

Circuit Values: 

•r •'- e; tor   e 

a s'tiC,ril'grtr'=: uttut ,e uCit sh uld Ito provided lu insu e 

C urt ini t i al 3-minute warn- up pvl 

d ref in-1 es t,e M3K rs..1s7 ohou,s 5 h i,, ho 5 
level .11, n t re oper3l. i no urresl rah 

e A se , i 05 res stur musl al e Oe used .6 r t,SIA. Tr e res st iro e 

m ni mum cut rent rat inn of 1.5 ma i5 it ext e ed,1 When ,;,e 
vul hale is at its ICue S valu.. 

SPECIAL TESTS AND PERFORMANCE DATA 

Stability Life Performance: 

This test is :-.,prfr,nred 7, 5a - , e ' 7 • auc un 

that th, tubes have been nr.:) ,,,,rly stabilized. Lit , testing is 

seden the f,DI:nuin.lc,nditL'es: Lit ar'ode-uu2r.l:, 

= 35, dc operating milliamperes = 2.f, anode- circuit resistance 

fohms1 = 2D000. At the end of .300 hours of operation, tubes 

will o.st show a change ir. dc .7,peratind voltage greathr than 

0.1 per cent from the initial dc operating voltage. At the 

erd cf 1300 hours Of operation, tubes , ill not show a cnarge in 

dc operating voltage greater than 0.1 percent from theonerat-

ing voltage at 300 Saurs. During any 5C- hour interval between 

300 and 1300 hours of operation, tubes will rl,Ot show a change 

in dc operating voltage greater than (L.05 per cent from the 

dc operating voltage at the start of the interval. 

INSTALLATION AND APPLICATION 

Make no connections to fuss 3 and ( 0,, potentials ap-

plied to these pins may cause erratic tube performance, the 

three pin terminals for the cathode ( pins 2,4, and 7) and the 

two for the anode ; pins I and 51 offer the equipment designer 

several different possibilities for connection of the 5651 A. 

Any pair of interconnected pins can bessed atajumner connec-

tion to aCircuit common to either the cathode or to the anode. 

The use of such a jumper connection prou ides arrears for open-

ing the circuit to protect circuit components when the 565 IA 

is removed from its socket. Under no circumstances should the 
current through an) pair of interconnected fins exceed one 

ampere. 

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



5651A 

A learm -up period f ¡'rites Sr:, Id be al lowed each t • . 

the eou rmert 15 t',rued or to. insure - r imu, voila:le drift • 

t re 

When a shunt capacitor is used with the 5651 A, i tS value 

55,35, id bo I icited to 0.02 6f. 4 arge va I ue of cara.O:Inere 

7 ft' t•.,f,e t- rosb;I !at, ard t' : o: ,e unstable peror-

St I ng Stiju I UU I, till/ed fu, , 65 i A r, , i - 

mum stab il ity when the tube ih operated in the pres.ence of 

tronc rf r magret ih fini  

• 

• 

• 

SERIES-TYPE STABILIZED-VOLTAGE SUPPLY-CIRCUIT 
Using RCA-5651A as Voltage-Reference Tube 

3 '15 i c,f ti is supply era/el at a f ived 

te , out nr voltal6 if 0' t' 

'ran 1,,er the curr ,, t r i. 70 

tri I l res. tul I current, the- rinitt.1 at Ion for a van-

at ion of 1'10 per cent in line voltage is less than O. I volt. 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS • 
UNREGULATED 0-225 MA. 

FILTERED 
DC VOLTAGE . TYPE 

565IA 

- O. l 0, 400 volts 

- p,,te r,r ,ert ba arc -

i no peteet ipmeter, 

16O ohms, I o watts 

P2 - 12UGO ohms, 2 watts 

P, - 470C:or: ohms, 1/2 watt 

ohms, , a tt 

92CM-12020 

att 

€0,7•Se. ohms, 

- megorm, 1/2 watt 

- 1500u ohms, 2 wat ts 

- Output voltage-con-

t rol potent i ° mete r, 

10006 ohms 

e 375 kolti. approx. tt .. oro load current; , 25 volts approx. at 225 mill 1-
timpetbs load current. 

'e Socket connect ions are made so that removal of the 56514 from its sock-
et opens ! be load. 

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

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

DATA 2 

8-63 





6> 

6130 

HYDROGEN THYRATRON 

e Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous Implitudes are equal to 70.7% of 
the maximum amplitude excluding spike. 

Typical Pulse-Modulator Circuit 
Operating at 2000 Pris 

1250 V. 
0 C 

92C5- 7784R1 

C: Blocking Capacitor, 0.001 gf 

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-
mission timeof 0.5microsecond 

12 1: Grid Resistor, 30000 ohms 

R2 : Effective Resistance of pulse generator, 1000 ohms 

Load Resistance. Value reflected into primary of 

transformer ( T) is 35 ohms. 

T: Matching Pulse Transformer 

OPERATING CONSIDERATIONS 

Coo/ink' of the 6130/3C45 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 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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6130 

HYDROGEN THYRATRON 

9 " I 16 MAX.-o-

115/ 2  " MAX. •,«— 
3 

II SMALL CAP 
JETEC N2 C1- I 

TI2 
BULB 

MEDIUM - SHELL 
SMALL 4- PIN 

BASE 
JETEC N2A4 - 9 

92C S - 7974 

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. 

JUNE 14, 1954 
TUBE DIVISION 

1110.010 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-7974 
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CIK/6014 

XENON THYRATRON 
NEGATIVE— • 

GENERAL DATA 

Electrical: 

Filament, Coated: Mtn. Av. 
Voltage   2.4 2.1 r solts 
Current at 2.5 volts.   5.5 .amp e Minimum heating time prior to 

tube conduction   25 ec 
Dlrecl loteieletiii&Copacitancec UkePrc'. 
Grid to anode   I mµf 
Grid to cathode   10 

Maximum Deionization Time   SOO psec 
Maximum Critical Grid Current   5 µamp 
Anode Voltage Drop: fib Average, at beginning of life   E volts 

Maximum, at end of life   14 volts 
Maximum Commutation Factor., 

averaged over first 500 volts cf 
inverse anode voltage ri se   0.15 vaiµs2 

Grid Control Ratio ( Anorcx.): 
For conditions: 13u00—ohni grid 
resistor, circuit returns to 
filament transformer center— 
tap, dc anode voltage, and dc 
grid voltage   230 

Mechanical: 

Mounting Position   Any 
Maximum Overall L,..rgth  4-1/4" 
Maximum Diameter  1-9/16" 
Weight ( Aporox  ) 3 oz 
Bulb  T-12 
Base " —,hell Small 4—Pin 0 witb Bayonet ( JETEC No.A4-89, 

Basing Designation for BOTTOM VIEW  4D 

Pin 1— Filament Pin 3—Grid 

Pin 2— Anode Pin 4 — 

e 
GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 mar. volts 

• Inverse   GRID VOLTAGE: 1250 max. volts 

Peak, before tube conduction  —100 max. volts 

4 Defined as tne product of the rate of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond following current conduction. 

12-56 TUBE DIVISION TENTATIVE DATA 
.010 coeroe.,0N 0 , AMERICA NEW0014 NEW ,ERSEE 



CIK/6014 

XENON THYRATRON 

ANODE CURRENT: 1110 
Peak   8 max. amp 
Average.   1 max. amp 

0.56 sec. • 8 max. amp 
1 sec. • 4.5 max. amp 

Overload', for duration of 2 sec. • 2.25 max. amp 
3 sec. . 1.5 max. am. 
4 sec. • 1.13 max. am 

Fault, for duration of 0.1 second 
maximum  77 max. 

AMBIENT—TEMPFRATURE RANGE  —55 to +75 

• Averaged over any period of 1.5 seconds. 

* Averaged for duration of overload occurring no more than once in any 
period of 0.5 seconds. 

OPERATING CONSIDERATIONS 

amp 
OC 

Csrcurt 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-clreutt resistance, including the tube 

load, must be used under any conditions of operation to 

prevent exceeding the current ratings of the tube. 

ri9/1e:   

TI2 BULB 

4 /4 " 

MAX. 

MEDIUM-METAL-SHELL 
SMALL 4-PIN 
BAYONET BASE 
JETEC Na A4-89 

92C S-9108 

• 

12-56 TENTATIVE DATA 
TUBE DIVISION 

1*010 CON'OtAtION OF AMERIC• . PINSON. NEW NeSEV 
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CIK/6014 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE 
Ef = 
RETURNS 
ER CENTER 
INITIAL 
v iDuAL 
10000 
RANGE= 

IS 
2.5 VOLTS 

AND 
TuBE.:NGRID 

OHMS. 
- 

FOR 

TO 
-TAP. 
LIFE 

AMBIENT 
5!, TO 

CONDITIONS 
AC I 
FILAMENT 

THE 
VARIATIONS 

.76.C. 

5% : 

RANGE 

RESISTOR- 
-TEMPERATURE 

WHERE: 
CIRCUIT 
TRANSFORM-

INCLUDES 
OF INDI— 
0 TO 

CONDUCTING 

CRITICAL 

NON-
CONDUCTING 

1000 

600 

600 0 

Li 

O 

400 < 

O 

200 

- o -8 -6 -4 -2 0 +2 +4 +6 
DC GRID SUPPLY VOLTS 

92CS-91111 

12-56 CE-9111T 
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7086 
XENON THYRATRON 

NEGATIVE-CONTROL TRIODE TYPE 

FURLED-AIR LOULED 

6 

GENERAL DATA 

Electrical: 

Filament, Coated:* 
Voltage  2.5 t 5% ac volts 
Current at 2.5 volts   92 amp 
Minimum heating time, prior to 

Libe uundur..Con  60 ,er: 
Direct Interelectrode 0abacitances:° 
Grid to anode  44 ppf 
Grid to filament   7.5 ixgf 

Ionization Time ( Anprox  )   10 psec 
Deionization Time*   1000 psec 
Maximum Critical Grid Current for 

instantaneous anode volts = 650 . 50 pa 
Peak Tube Voltage Drop . . . See CharacteristIcs Ranee Values 
Maximum Commutation Factor-4'  400 va/psec2 
Grid Control Ratio ( Approx.): 
Under conditions: 10000-ohm grid 
resistor, returns to filament 
terminal FS, voltage on filament 
terminal F in phtse with anode 
voltage ( with resnect to voltage 
at FS), anode voltage between 100 
and 700 volts, and plate load 
of 2000 ohms   100 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   11.8" 

2  88" 
4  62" 

Weight ( Approx.)   3 lbs 
Bulb  136 
Terminal Connections (See Dimensional Outline): 

Maximum Radius ( Including grid terminal) 
Maximum Diameter ( Excluding grid terminal) 

P- Anode 

G- Grid 

F- Filament 

FS- Filament 
Cathode 
Shield, 
Circuit 
Returns 

Air Flow   60 cfm 
The specified air flow, from a 2- to 3- inch diameter 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 band, and glass bulb. These requirements are 
for operation at sea level and at an ambient temperature of 

° . See next page. 
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7086 

XENON THYRATRON 

300 C. Athigheraltitudes and ambient temperatures, the air 
flow must be increased to maintain the respective seal 
temperaturesand the anode temperaturewithinmaximum ratings. 

Anode Temperature ( Measured within 
1/2 inch of region where anode 
terminal blade ioinsanode 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 to cPs 

Continuous 
Servtce n 

Intermittent 
Seruiceé 

PEAK ANODE VOLTAGE: 
Forward  650 max. 650 max. volts 
Inverse  650 max. 650 max. volts 

GRID VOLTAGE: 
Peak, before tube con-
ducti -n   -150 max. -150 max. volts 

Average, during tube 
conduction   -1D max. -10 max. volts 

ANODE CURRENT: 
Peak   160 max. 400 max. amp 
Average  40 max." 7 max." amp 
Fault, for duration of 

0.1 second maximum 4000 max. 4000 max. amp 
GRID CURRENT: 

Average positive . 2.0 max. 2.0 max. amp 
Peak positive with 
anode negative . 0.1 max. 0.1 max. amp 

AMBIENT-TEMPERATURE 
RANGE  -55 to +75 _55 to +75 °C 

Typical Operation: 

For tntermtttent ac control of X-ray tube power 
uttltztng tnver,e-parallel ctrcuitofFtg.t setth 

anode- supply frequency of to cPs 

"On" ( Conduction) Period   2 sec 
"Off" ( Non-Conduction) Period  34 sec 
RMS 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 amo 
Average&   127 amp 

Load RIAS Demand Current  280 amp 

See next Page. 
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7086 

XENON THYRATRON 

Maximum Circuit Values: 

Continuous Intermittent 
Service Service 

Grid—Circuit Resistance. . . 0.1 max. 0.1 max. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Throughout Tube We 

Pete YIP,. Par. 

Filament Current   1 
Peak Tube Voltage Drop 
Peak Critical Anode Voltage 

12 
13 

megohm 

87 97 amp 
- 40 volts 
- 100 volts 

Note With 2.5 volts rms on filament. 

Note 2: With peak anode current of 900 amperes provided by a half-cycle 
pulse from a 60-cps sine wave. Pulse recurs once each second. 
Tube drop is measured by an oscilloscope connected between anode 
and the filament terminal FS. The grid is tied to anode through 
a 10.000-ohm resistor. 

Note 3: The voltage at terminal F is in phase with the anode voltage 
(with respect to voltage at filament terminal FS). Circuit re-
turns are made to terminal FS. Grid resistor . 0 to 100.000 ohms. 

• In single-phase applications. toavoid excessive heatingof the filament 
and forneximum tube life, the voltage at filament terminal F should be 
in phase with the voltage at the anode terminal (with respect to volt-
age at filament terminal FS). All returns should be made to filament 
terminal FS in order to reduce the amount of res current flowing through 
the filament and filament leads. In polyphase installations, quadrature 
operation of the filament is recommended to reduce excessive heating 
of the filament and filament leads by the anode- return current. In 
quadrature operation, the filament and anode voltages should be 90' 
out of phase for optimum results. Notvever, in practical applications, 
nearly full realization of the advantages of this type of excitation 
is possible with the filament and anode voltages between 60' and 120° 
out of phase. In r ,.r.aSe operation where the anode voltage transfers 
from one phase during the current-conduction period, quadra-
ture operati, . cd when the filament voltage passes through 
zero at the cent, : ne current-conduction period. 

• Without external shield. 

• Measured by Capacitor-Discharge Method as described in Standard on 
Electron Tubes: methods of Tes'ing,19h0 (50 IRE 7.52)* available from 
Tne Institute of Radio Engineers, 1 East '9 St., New York 21. N. Y. 
Also available in Proceedings of the I.N.E., vol.38, ao.9. 0.98 10 92 
(September 1950). Conditions of measurement involve anode-supply 
voltage ( Ebb) of 300 volts, grid-supply voltage ( E0c) of - 150 volts. 
grid resistor ( r ) of 5000 ohms and anode current ( ID) of 23 amperes. 

* 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 following current 
conduction. 

• Continuous Service Is defined as service where conduction recurs for 
each cycle of the anode-supply voltage. 

à Intermittent Service is defined as service where conduction does not 
take place as often as every cycle of the anode-supply voltage. 

• Averaged over any period of 15 seconds maximum. 

• This rating applies when the average or the res load current is at a 
maximum with respect tothe phase-retard angle. This condition obtains 
with zero phase-retard angle. As the phase-retard angle is increased, 
the average or res load current is reduced but the severity of duty 
on the 7086 is no' reduced. 

• ,à: See 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. 

* Averaged over any period of 36 seconds maximum. 

• Averaged over the . on. period of 2 seconds. 

OPERATING CONSIDERATIONS 

The mounting may support the 7086 in any position. A 

suitable mounting arrangement is provided by the use of three 

insulated I/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 min-

imumlength of 2 inches on their free end. Place a nut followed 

by a brass or copper washer on each stud so that l-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. /n 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 tothe grid terminal by a No.6 screw 6 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. 
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7086 
XENON THYRATRON 

Numerical Relationships Among Electrical Quantities 

6 

E = trans. Sec. Voltage ( ANS) I, = RAS Load Current 

Eas, = Average OC Output Voltage 1p = Anode Current ( RAS) 

Epmr = Peak Forward Anode Voltage ipm = Peak Anode Current 

Ebm i . Peak Inverse Anode Voltage Pac = Average Power in Load 

Em . Peak DC Output Voltage Pa , . Line Volt-Amperes 

Er = Major Ripple voltage ( ANS) Pap = Trans. Pri. Volt-Amperes 

f = Supply Frequency Pas = Trans. Sec. Volt-Amperes 

,, .. ›mi m, u;pple IvequnnCi 1,,, - bt Ppv.pr 

iav = Average OC output Current Pp = Peak Load volt-Amperes 

1p . Average Anode Current 

Note: Conditions assumed involve sine-"wovesuPPly; zero 

voltage drop in tubes; no losses in transformer and ctr-

cuit; no back emf in the load circuit; and no phase- back. 

RATIO Fig.1 Fig.2 fig.3 Fig.4 Fig.5 

Voltage Ratios 

E/E av - 2.22 1.11 1.11 

Ebmi /E 1.41 1.41 1.41 2.83 1.41 

Ebmi /Eav - 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 1.41 1.41 
Inductive Load ° 1.41 1.41 1.41 2.83 1.41 

Frequency Ratio 

frif 
- 1 2 2 

Current Ratios 

Ib il av - - I 0.5 0.5 

Resistive Load 

Ipil av 
_ _ 1.57 0.785 0.785 

Ipmilav _ _ 3.14 1.57 1.57 

'pm/l b 3.14 3.14 3.14 3.14 3.14 

11/l b 2.22 2.221e - - - 

Inductive Load° 

Ipil av 
_ - 0.707 0.707 

10m /l a,„ - - - I I 

'pmflo - - - 2 2 

IlD' Iav - - - 0.5 0.5 

see next page. 
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7086 

XENON THYRATRON 

RATIO Fig.I Fig.2 Fig.3 Fig.4 Fig.5 

Power Rat ios 

Pac / I bEbmf 
Resistive Load 

as / dc 

Pap/Pdc 

a1 / dc 

Inductive Load a 

Pas /Pdc 

Pap /Pdc 

a1 / dc 

1.57 

- 

_ 

- 

_ 

- 

- 

I .57 

- 

_ 

- 

_ 

- 

- 

- 

3.49 

2.69 

2.69 

_ 

- 

- 

- 

1.74 

1.23 

1.23 

1.57 

i.:1 

1.11 

- 

1.24 

1.24 

1.24 

1.11 

1.11 

1.11 

• The use ofa large filter- input choke is assumed except for the circuit 
of Figs.! and 2. 

* k = 1/2 number of turns in secondary of transformer Tp divided by the 
number of turns in the primary of Tp. 

CIRCUIT 

Single-Phase 

MAX. 
TRANS. 

SEC. VOLTS 
(RMS) 
E 

APPROX. 
OC OUTPUT 
VOLTS TO 
FILTER 

Eav 

MAX. 
DC OUTPUT 
AMPERES 

lay 

MAX. 
DC OUTPUT 

KW TO 
FILTER 

Pdc 

MAX. AV. 
AC OUTPUT 

KVA 

P 
ab 

Fig. 1 
Inverse-Parallel 

(AC Voltage Control) 

Intermittent Service 

Continuous Service 

460 

460 

- 

- 

- 

- - 

{130 A 
7 # 
40, 

Fig.2 
Full-Wave 

Reflected Impedance 
(AC Voltage Control) 4E0 - - - 4cé 

Fig.3 
Half-Wave 

10C Voltage Control) 460 2C5 40 8 _ 

Fig.4 
Full-Wave 

10C Voltage Control) 

With Resistive Load 
With Inductive Load 

230 
230 

205 
2C6 

eo 
80 

16 
16 

_ 

- 

Fig.5 
Series 

1DC Voltage Control) 460 410 80 32.5 - 

''. under conditions with on period of 2 seconds and * off* period of 
311 seconds. 
4 Averaged over any period of 36 seconds maximum. 

40 Averaged over any period of 15 seconds maximum. 
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7086 
XENON THYRATRON 

6.6 

AC Voltag• Control 

SINGLE- 011 

SUPPLY u Y E 

o  

1'000 

cc 

o o 
o o 

 1 
Ti mED : 

T PHA SE 

1 = 9 o o Z7R o o o o 

\ / HIF TER  GA r E 1 .8 

T T'' 

.000 
000• 

LOAD 

FIG.I SINGLE-PHASE INVERSE-PARALLEL 

PHA SE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.2 FULL—WAVE SINGLE—PHASE 
REFLECTED IMPEDANCE 

Devices and arrangements shown or described herein may 
use patents of RCA or othors. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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7086 

XENON THYRATRON 

DC Voltag• Control 

PHASE SHIFTER 

SINGLE -

PHASE 
SUPPLY 

FiG.3 HALF-WAVE SINGLE -PHASE 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FIG.4 FULL-WAVE SINGLE -PHASE 

PHASE SHIFTER 

SINGLE 
PHASE 
SUPPLY 
r 

FIG.5 SERIES SINGLE -PHASE 

NOTES 

Ecc = GRID-BIAS SUPPLY VOLTAGE 
Rg = GRID CIRCUIT RESISTANCE 

T = PEAKING TRANSFORMER 
IN FIG. 5, 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 

Err 
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7086 
OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
E.F. = 2.5 VOLTS AC ±5`70.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 t75° C 

 • 1  0  

CONDUCT-

INC   

NON- . 
CONDUCTING 

-20 -I5 - 0 -5 0 
DC GRID -SUPPLY VOLTS 

92CS- 9436 

SHIFT OF TYPICAL CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

er) 
750 O 

ti 

> 

50 8 

250 LJ 
o. 

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). 

PHASE 
CURVE ANGLE* 

CIRCUIT 
RETURN TO 
FIL. TERM. 

A 0° 
180° 

FS 

0° 
D 180 0 FS 

1000 

750 

O 

O 
500 0 

250 1.,1 a. 

o 
-20 - 5 - 0 -5 0 

DC GRID-SUPPLY VOLTS 

ELECTRON TUBE DIVISION 

5 

92C5 - 9426 



7086 

XENON THYRATRON 

ANODE TERMINAL 

METAL CUPPED 
ANODE --

METAL 
SURFACE 

T36 BULB-

r--A e 2.03" 

.406" 2.007" 
1.1«5. 2 

r- 3.6" MAX. 1 

f 
.6« MAX.-

.50" 1.03"-ti 

.7 5«±.03« 

3.3-

5" MAX. 

rj.62« MAX. 
t030« 3.005« 

10.5« 
± 2« 

II a" 
MAX. 

FILAMENT TERMINAL 
CATHODE SHIELD 3.00«±.03« 

.56 5.04 

FILAMENT 
TERMINAL 

4-58 ELECTRON TUBE DIVISION CE-9424A 
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XENON THYRATRON 

GRID TERMINAL 

.156"t.007" 

.i6- t.02» 

2.3I»R. MAX. 

TOP VIEW 

2.88" R. MAX. 

92CJ - 94 24 

BOTTOM VIEW 

1-58 CE-94248 
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SHIFT OF CONTROL CHARACTERISTICS 
WITH CHANGE IN GRID- RESISTOR VALUE 

Efr. 2.5 VOLTS AC 
BETWEEN FILAMENT 
VOLTAGE AT TERMI-
NAL F AND ANODE 
VOLTAGE (WITH RE-
SPECT TO VOLTAGE 
AT FS). 

• 

.... 
r • 

CURVE 
GRID 

RESISTOR 
MEGOHMS 

CIRCUIT 
RETURN TO 
FIL. TERM. 

PHASE 
ANGLE le 

A 0.01 FS 

FS 

FS 

o 

o .1 

• • -1750 I-
I -3 

 4500 8 z 
e 

1250 tée 

- 25 -20 - 15 - 10 - 5 0 
DC GRID-SUPPLY VOLTS 

5 

92CS - 9437 

TYPICAL GRID CHARACTERISTICS 
DURING TUBE CONDUCTION 

_ = 2.5 VOLTS AC •  
. CIRCUIT RETURNS TO FILAMENT 

TERMINAL FS. 
GRID RESISTOR = 0 OHMS 

DC ANODE 'AMPERES = 7 

 40 
.. . : ... : 

-60 -50 -40 -30 -20 - 10 
DC GR ID VOLTS 

ELECTRON TUBE DIVISION 92C5- 9425 

• 

• 

• 
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7086 

CURRENT DEMAND CHARACTERISTIC 
AC VOLTAGE CONTROL SERVICE 

1.00 

L
O
A
D
 
R
M
S
 

R 

4 

3 

4 

3 

:: 
 1•111•••••••••IM  
MUM ffl_MIMINNI  

:  IIMIRIIMMIM.1•11111  
 mimmmumili  

a   mmminimma  
il iiiiIIMMIMMIMM11111 

 MNIIIMMMIlai  ll IMMMMIIIIMZ ummi 
MIIIIIIIIIIMMIIIMIIMIIIIIIIIIIIIIIIIIIIIIIIMMM»Mill11111 
Nunimmumanneminumusumnammiuminn 
IIIIIIIIIIMBIIIMI111111111111111111111MMZUM11111111 
in; ;;;;; iaMainiegn1111111111111111MIMIIII11111111 

IIIIMMIIIIMINIMIIIIIIIIIIIMMIIIIIIIIIIIII 
EMIE • ' iiiilledirdZiMiiilliiiiii 
:CUM. 

DUTY-PER CENT:(TIME"ON?RATED 
AVERAGING TIME) 100. 

CIRCUIT: TWO TUBES CONNECTED 
IN INVERSE PARALLEL. 

iii 
1:=M:=::::  

• ill IIIIIIM, —••=•frrr-.1im 
Nil MI»  IIMMINIIIIIMIIIMIIIIIIIII.111 

Cii:::: iCiaeilainfin::::  =MEEFferrl ::: : 
lainun:=.ammirazzazz:::::  
RI   :=MMZUZIZU 
g : ::::.  

u,---..... 

e... 

: 
fflIDMMMMBM  
11•11.M•18111• 8118111  

ummiam  
:: momiummein 

hinilllIZZIMM1111111111111.11111EZEIIIIMMIIIII 

1111111111.1111.11111111111111111111111.111...11111111111 

IIIPM.1111111MMNIIIIIIIIBMIU11111111111 

::  
:::: mum..   ::: maa=2:::  
man  

 :: fflMM. 

  : fflmimm.mj 

III 

NUI 
2 3 4 b 8 e 

DUT Y-PER CENT 
2 3 4 6 8 100 

q2CS-9435 

ELECTRON TUBE DIVISION 
RADIO DO”ORANON OF AMERICA. HARRISON. NEW JERSEY 





e-
C3J/5632 

XENON THYRATRON 

GENERAL DATA 

Electrical: 

Filament, Ccitf-fi ird 
Mid- tapped: 
Voltage between • and 4   
Current at 2.5 volts. . 
mimimuri he,,uin4 - 

tube conduction   
Direct Intereiectron 

Grid to anode   
Grid to catfode   

Maximum Deionization : me   
axiwum Critical Grid Current   

Anode Voltaq, flrop: 
Avnran,-, at beginninn of life   

. end life  

, .t t vtord,, 

inverse an,)a,• r ' •   
Grid Coot rol ffatic 

For conditions: 
resistor, circuit returns to 

fi lament mid- tap, dc anode 

voltage, and dc grid voltage   

Mechanical: 

Mounting Position 
Maximum Overall Leo- it' 
Maximum Diameter  
Vieight 
Cap  44,1 

Orb  
fiase  

Basing Designation for 

Pir, 1 -Filu,ort 
- F 

-o HEll 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute f,fues: 

2E4. .; 

TUBE DIVISION 



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: 

. 10..37 sec. . 
0.50 sec. . 

3 sec. . 
2 sec. . 

4 sec. . 

. 

. 

. 

. 

. 
3,75 max. amp 

22.5 max. 

5.63 max. amp 

2.82 max. 

30 max. am 

Rating I', for arre 

duration of • 11.25 max. 1 sec. .  

amp 

ar;,p 

Rating II", for 3.75 max. amp 

duration of . . f . 5 sec. . . 3 sec. . . 3.30 max. am 4 sec. . 
4 

. 3.40 max. am. 

Fault, for duration of 0.1 second 
maximum   300 max. amp 

AMBIENT-TEMPERATURE RANGE   -55 to + 75 °C 

e averaged over any period of U.S 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 

Csrcust returns should be cunnected to filament mid- tap 

(pin 2). 

The anode of the C3.1/5632 may show a red color when the 

tube is operated at full load. 

Sufficient anode -ctrcust resistance, including the tube 

load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

12-56 TENTATIVE DATA 
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C3J/5632 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
Ef = 2.5 VOLTS I 5.10: CIRCUIT RE-
TURNS AND PIN 2 CONNECTED TO 
FILAMENT TRANSFORMER CENTER-
TAR THE RANGE INCLUDES INITIAL 
ANO LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESISTOR.° T010000 
OHMS. AMB ENT-TEMPERATURE RANGE 
= - 55 TO 75.C. 

i 

CONDUCTING 

_ 

NON-CONDUCTING 

900 

800 

700 to 

600 0-I 

500 w 

4000 

300 < 
0 

200 (3 

100 

- 2 -6 0 +6 
DC GRID SUPPLY VOLTS 

92CS-9117T 

12-56 TE-911 77 
TUBE DIVISION 
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C3J—A/5684 

XENON THYRATRON • NEGATIVE-CONTROL TRIODE TYPE  

GENERAL DATA 

Electrical: 

Filament, Coated and Min. Av. flax. 
Mid-taPPed: 
Voltage between pins 1 

and 4 2  4 9.5 2.5 an or an Current at 2.5 volts. . . 7 9 11 voltn amp 
Minimum featiny huy 

tube con,fucticn   
Direct Interelectrode C.,pacitannes ( ApprOx.): 
Grid to anode   2 J-q-f 
Grid to cathode   14 

IsMaximum Deionization Tim,   
Maximum Critical Grid Current   mEec 10 man 

Anode Voltage Drop: 
Average, at beginning of life   10 volt 
Maximum, at end of life   14 volts 

Maximum Commutation Factorè, 
averaged over first 350 volts of 
inverse anode voltage rise  0.65 va/ms2 

Grid Control Ratio ( Approx.): 
For conditions: 10000-ohm grid 
resistor, circuit returns to 
filament mid- tap, dc anode 
voltage, and dc grid voltage  ¿CC 

Mechanical: 

Mounting PositiC'Ay 
aximum Overall 

Maximum Diameter 1-9/15" 
Weigft ( Approx  )  3 oz 
Cap   Medium (jETEC No.C1-5) 
Bulb  T-12 
Base Mndium-Metal-Shel I Small 4-Pic 

with Bayonet LIETEC Nc,A4-P9) 
Basing Designation for BOTTOM VIEW  

Pin 1— Filament 

Pin 2- Filament 
Mid-Tap 6 
Circuit 
Peturrs 

Pin 3- Grid 
Pin 4- Filament 
Cao - Anode 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   100C max. volts 
Inverse   1250 max. volts 

4 Vefined as tne 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 conducticr. 

12-55 TUBE DIVISION TENTATIVE DATA 
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C3J-A/5684 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction 

ANODE CURRENT: 
Peak   

-100 max. volts 

30 max. amp 
Average.   2.5 max. amp 
Overload: 

0.37 sec. 
Rating I., for 0.50 sec. 
duration of. . . 1 sec. 

2 sec. 
3 sec. 
4 sec. 

Rating II", for { 3 sec. 
duration of. . . 4 sec. 

4.5 sec. 
Fault, for duration of 0.1 second 
maximum   

AMBIENT-TEMPERATURE RANGE  

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 90 seconds. 

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 
-55 to +75 °C 

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. 

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 DIVISION 

.0010 COMRATtON Oi Akelf ICA NARtrÇON. NEW j€ Inf • 

TENTATIVE DATA 



C3J-A/5684 

XENON THYRATRON 

..6-1 9/16"mAx.-01 

MEDIUM CAP 
JETEC N8 CIS -

 12 BULB 

MEDIUM-METAL-SHELL 
SMALL 4-PIN 
BAYONET BASE 
JET EC N2 44-89 --

92C5-9109 



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 

RESI 

75C. 

IS FOR 

VOLTS! 
AND 

VARIATIONS 

STOR 

-TEMPERATURE 

TRANSFORMER 

INCLUDES 

CONDITIONS 
5%; CIRCUIT 

PIN 2 CONNECTED 

OF 

= 0 TO 10000 

INITIAL 
INDIVIDUAL 

RANGE= 

WHERE: 

CENTER 

OHMS. 

RE-
TO 

AND 

-55 

- 

I 

Tic 

AL 

CONDUCTING 

- NON-CONDUCTI 

1000 

800 

0 

600 0 

O 
400 0 

o 
-12 -6 0 +6 

DC GRID SUPPLY VOLTAGE 

92C5-9112T 

200 0 

12-5E; CE-9112T 
TUBE DIVISION 

RADIO COR,R•i•On Of /toSev 



C3JL 

Xenon Thyratron 

NEGATIVE-CONTROL TRIODE TYPE 

GENERAL DATA 

Electrical: 
Min. Av. Max. 

Filament, Coated and 
Mid-Tapped: 
Voltage ( AC or DC) 

between pins 2 and 3  1.4 2.5 2.6 volts 
Lurn-rt   11 Armn 
Minimum heating time prior 

to tube conduction  30 sec 
Direct Interelectrode Capacitances ( Approx.): 
Grid to anode   2 P,µf 

Ionization Time ( Approx.)   10 µsec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid Current   10 µa 
Anode Voltage Drop at peak 

anode amperes - 10  10 volts 
Maximum Commutation Factor' averaged 

over first 350 volts of inverse 
anode-voltage rise 0  66 va/p.sec 2 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6-3/4" 
Maximum Seated Length   
Maximum Diameter  2-3/16" 
Weight ( Approx  )  3 oz 
Cap  Medium (JEDEC No.C1-5) 
Base Special Metal Shell 

Terminal Diagram: BOTTOM vIre 

Pin 1 - Grid Pin 4 - Filament 
Tap 6 

Pin 2 - Filament Circuit 
Returns 

Pin 3 -Filament Cap- Anode 

GRID-CONTROLLED- RECTIFIER SERVICE 

Maximum and Minimum Ratings, Aosclute-Masinum Values: 

For anode supply frequency of Vo cps 

PEAK ANODE VOLTAGE: 
Forward  900 max. volts 
Inverse   1250 max. volts 

PEAK NEGATIVE GRID VOLTAGE: 
Before tube conduction  100 max. volts 
During tube conduction  10 max. volts 

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

DATA 1 
1-62 



C3JL 

ANODE CURRENT: 

Peak  30 max. amp 

Averageb  2.5 max. amp 

Fault   300 max, amp 

AMBIENT-TEMPERATURE RANGE duri no ooerat ion   -55 to +75 °C 

a 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. 

Averaged over any period of Q.5 seconds. 

OPERATING CONSIDERATIONS 

Otrcult returns should be connected to fi lament mid-

tap ( Pin 4). 

Sufficient anode-circutt reszstance, including the tube 

load, must be used under any condit ions of operation to 

prevent exceeding the maximum current rat ings of the tube. 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

E.F.2.5t5% 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 DIE 
FERENCES BETWEEN INDIVIDUAL TUBES AND 
SUBSE UENT DIFFERENCES DURING TUBE LFE 

IC 
A 

800 

o 
.o 

 NON-
CONDUCTING 

CONDUCTING 

400 ° 
at 

200 a. 

-4 -2 0 2 

DC GRID VOLTS 

92CS-I1323 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



CAP 
.1FDFC No CI - 5. 

BASE 
SPECIAL METAL 

SHELL 

ria 

INSULATION 

11 "  

MAX. DIA. 

2— MAX. DIA. —01 
16 

9" 

MAX. 

32 

6-.7 
3" 

MAX. 

CENTER OF ALL LUG 

SLOTS ON —5 R. e 
CIRCLE 

17j2-

92CM-I1314 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 

DMA 

- 





C 6J/5C 21 

XENON THYRATRON 

411,— 
GENERAL DATA ----

Electrical: 

111, t . ah, 

(c- id anode   
Gr:a tP cittPle   

Max;nfim )eionizatiot, Time 

Vin. 'tax. 

• '  v 
lt en) 7.f 'if,   

t:mmutati,-t1 Fa.-toré, 
cver t'7-tt 350 volt cf 

anc,ie v,-.1tage ri -e 0. 4)6 va/µs2 
Patic. ;/.. rnrct,.): 

For conditions: 10000- ohm grid re-
si3tor, circuit returns to filament 
transformer center-tap, filament 
Pin 2 negative with respect to 
filament pin 3 wren anode is posi-
tive, dc anode voltage, and lc 
grid voltage  210 

Mechanical: 

Mountino PDsitio b.o, 1 
Maximum Overall Length 
Maximum Diameter 
Weinht IAbbrox  ) 

11, Cor   
Bulb  
Ba=e  

Basing Designation for BOTTOM VIEW 

Pin 1 - Grid 

• Pin 2 - Filament 

Pin 3 - Filament 

Medium-Metal-Shell 
• 
 'BZ 

Pin 4 - No Connec-
tHn 

Cao - Anode 

GRID-CONTROLLED RECTIFIER SERVICE go Maximum Ratings, At , :ate Values: 

PEAn ANIDE 
Forward   
Inverse   

4: See next page. 

/2-56 TUBE DIVISION 
•5s0 COEPORAT'ON 0. AreIRICA roler.SON. NEW IERSE, 



C6J/5C21 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction  -100 max. volts 

ANODE CURRENT: 
Peak  77 max. amp 
Average'  6.4 max. amp 
Overload: 

0.5 sec. . . . 77 max. am 

Rating I. for 1 sec. . . . 38.5 max. am 

duration of 2 sec. . . . 19.2 max. amp . • 3 sec. . . 12.8 max. amp 
4 sec. . . . 9.6 max. amp 
5 sec. . . . 7.7 max. amp 

Rating II ** , for 1 3 sec. . • • 12.8 max. amp 
duration of . . ' J 4 sec. • . . 11.2 max. amp 

1 5 sec. . . . 10.3 max. am 
6 sec. . . . 9.6 max. amp 

Fault, for duration of 0.1 second 
maximum   770 max. amp 

AMBIENT-TEMPERATURE RANGE   -55 to + 75 °C 

à Def ined 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. 

e averaged over any period of 6 seconds. 
' Averaged over duration of overload occurring no more than once in any 

period or 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/SC21 will show a red color when the 
tube is operated at full load. 

Sufficient anode -circutt reststance, including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 

12-56 TENTATIVE DATA 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA ... ISO. NEW 



C6J/5C2I 

XENON THY RATRON 

TUBE DIVISION 
C0.10,,,Opq Of AMEt,CA . 1.$0.4. NEW lEISVE 

12-56 GE-9161 



C6J/5C2I 

XENON THYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE 
Ef 

TURNS 
TRANSFORMER. 
AT 
Is 

AND 
TUBES. 
OHMS 
- 55 

=2.5 

PIN 
(.). 

L 

IS 
VOLTS 
TO 

2 IS 
THE 

FE 
GRID 
AMBIENT 
TO . 75.C. 

FOR CONDITIONS 
.5%; 

CENTER 
FILAMENT 

(-) WHEN 
RANGE 

VARIATIONS 
RESISTOR. 

TEMPERATURE 

-TAP 

INCLUDES 

CIRCUIT 
OF 

ANODE 

OF INDIVIDUAL 
0 

WHERE: 

FILAMENT 
VOLTAGE 

INITIAL 

TO 

RE-

VOLTAGE 

10000 
. 

1 

CRITICAL-\ 

CONDUCT-

- 

ING .. 

— NON-
- CONDUCTING 

d 

- 2 -6 0 
DG GRID SUPPLY VOLTS 

.6 

00 

o 

00g 

o 

92 CS - 9121T 

12-56 CE-9121T 
TUBE DIVISION 

RA010 COIMORAE,ON Or AMERICA HARRISON NEW IERSE! 



4111! Electrical: 

C6J-A/5685 

XENON THY RATRON 
.E—CONTROL TRIODE TYPE 

GENERAL DATA 

Mtn. Av. Max. 
2.4 2.5 2.6 oc or dc voltS 

• . • 19 21 23 àrrp 
e prior to 

„1,apacitances ( Approx.): 
60 iec 

4 
21 

  1000 
10 

.itc ci 

9 
12 

CO 

puf 

wimp 

voitr 
volt 

vii/µs2 

For cond iti. r . --ohm grid re— 

sistor, circuit r. r- s to filament 

transformer cent,-- tap, filamert 

pin 2 negative with respec` 

filament pin 3 when anode is - 

tive, de anode voltage, and 

grid voltage   

Mechanical: 

Mounting Pocition  
Maximum Overall Leng(i   
Maximum Diameter   
Ieight ( Approx.)   
Cap  
Cult   i-16 
Sac ,.   

itg Desiration for BOTTOM VIEW 4B 2 

Pin 1— Grid aPin 4— No Cnrinec— 
t e Pin 2 —filament 

Citi — Anode 
Pin 3 — = Marren; 

GRID-CONTROLLED RECTIFIER SERVICE 

e•l Maximum Ratings, Absolute Values: 
',PEAK ANODE VOLTAGE: 

fl  i0U0 ox. 
  SD 

See next page. 



C6J-A/5685 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube conduction   —100 max. volts 

ANODE CURRENT: 
Peak   77 max. amp 

6.4 max. amp Average'   
Overload: 

Rating for 
duration of. . . 

Rating II", for 
duration of. . 

0.5 sec 
1 sec 
2 sec 
3 sec 
4 sec 
5 sec 
3 sec 
4 sec 
5 sec 
6 sec 

Fault, for duration of 0.1 
maximum  770 max. amp 

AMBIENT—TEMPERATURE RANGE  —55 to +75 °C 

à 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. 

e Averaged over any period of 6 seconds. 

• Averaged over duration of overload occurring no more than once in any 
period of 6 seconds. 

.* Averaged over duration of overload occurring no more than once in any 
period of 30 seconds. 

77 max. amp 
. 38.5 max. amp 

. . . . 19.2 max. amp 
• 12.8 max. amp 

9.6 max. amp 
▪ 7.7 max. amp 

• • • 12.8 max. amp 
. . . . 11.2 max. amp 
. . . . 10.3 max. amp 

• 9.6 max. amp 

OPERATING CONSIDERATIONS 

The anode of the C6J—A/5685 will show a red color when the 

tube is operated at full load. 

Sufficient anode—circutt reststance. including the tube 

load, must be used under any conditions of operation to 
prevert exceeding the current ratings of the tube. 

12-56 TENTATIVE DATA 
TUBE DIVISION 

RADIO CORPORA,PN OF AMEt.CA .0,5014. NEW .1E.SFY 



C6J-A/5685 

XENON THYRATRON 

 2'/32 
MAX. I 

MEDIUM CAP_ 
JETEC N9CI-5 

TIE BULB 

MEDIUM-
METAL-SHELL 
SUPER -JUMBO 
4-PIN BASE 

JETEC N9A4-61 

9 /2 
MAX. 

92CM-916I 

12-56 CE-9161 
TUBE DIVISION 

RA0.0 COEPOÉE,ON OF AMENCA NE,NNSON, NEW IEESEY 



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 .1.75*C. 

CRITICAL 

CONDITIONS 
t 5%; 

FILAMENT 
WHEN 

TEMPERATURE 

-TAP 

INCLUDES 

CIRCUIT 
OF 

ANODE 

OF 

WHERE: 

FILAMENT 
VOLTAGE 
VOLTAGE 
INITIAL 

INDIVIDUAL 

TO 

RE-

woo 
= 

ING 
CONDUCT-

CONDUCTING 
NON-

1000 

00 

cn 

600 0-1 

Oo o 

tai 
o 

200 

- 2 -to 0 +6 
DC GRID SUPPLY VOLTS 

92CS-9123T 

12-56 
TUBE DIVISION 

- I«. • SON 

-r 



CI6J/5665 
XENON THYRATRON 

GENERAL DATA 

Electrical: 

Filament, Coated: Min. Av. Max. 
Voltage 2  4 2.5 2.ru ac or dc volts 
Current at 2.5 volt . . . 28 31 34 amp 
Minimum heating time prior to 

tube conduction  60 Sec 

idSrm•f" 

Grid to anode  8 m.P.f 
yr. cathode  29 
Eeisni,..ition Time  1000 µsec 

Maxim.m Critical Grid Curre t  10 camp 
Atode Voltage Drop: 

e Average, at teginting of life  11 volts M. inure at end of life  14 volts 

Makim,.rf Commutation Factor4, 
-,raged -, er ' irst 330 volts cm 
inverse anode \ oltage rise   0.66 va/µs2 

Grid Coifrol Patio ( APProx.): 
For conditions: 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 Posit or  Vertical, base down 
Tube and Base Bracket Dimensions . . .See Dimensional Outlz 
Weight ( Approx.)   14 oz 
Bulb   

111,Terminal Connections. ..... . . . .See Dimensional Outline 
BOTTOM VIEW 

• 

F- - Filament 
Lead 

Fa- Fi lament 
Lead 

- r;rid Levi 

7-'-ooe Lead 
Or err ocra-
¡te tracInot) 

GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute 

PEA ,( ANODE VOLTAGE: gill Forward  
1000 max. 1000 max. volts 1250 max. 1250 max. volts 

é defined as the product of the rcte of current decay in amperes per 
microsecond just before conduction ceases and the rate of inverse 
voltage rise in volts per microsecond folice.in current conduction. 

Inverse   

Values: 

12-5- TENTATIVE DATA 
TUBE DIVISION 

reA.,0 ,oppot.,,o. O A.ERICA ...SON elm neSfy 



CI6J/5665 

XENON THYRATRON 

GRID VOLTAGE: 
Peak, before tube 
conduction   -100 max. -100 max. volts 

ANODE CURRENT: 
Peak   160 max. 100 max. amp 
Average*   16 max. 18 max. am 
Overload: 

1 sec. 
Rating I', for I 2 sec. 
duration of. . 3 sec. 

Rating II", for 31 sec. 
duration of. . : ii E.: 

Fault, for duration of 
0.1 second maximum . . 

AMBIENT-TEMPERATURE RANGE. 

72 max. 81 max. am 
36 max. 40.5 max. amp 
24 max. 27 max. amp 
21 max. 22.8 max. amp 
18 max. 20.3 max. amp 
24 max. amp 
23 max. 22.- 8 max. amp 
22 max. 22.5 max. amil 

21.3 max. 22 tras, asp 

1000 max. 1000 max. 
-55 to + 75 -55 to +75 

amp 
°C 

e Averaged over any period of A.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 

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 Efflg014 

RACII0 CORPOIAtiOm Of AMERICA MARROON. NEW JUROR 

TENTATIVE DATA 



06J/5665 

XENON THYRATRON 

STUD 

/49.1 

LUG Mt 

9 " 
2 /16 

MAX. DIA. 

13/4" 

FILAMENT 
LEADS 

65/8-mAx. 
5' 

ANODE 
LEAD LENGTH 

61/2  APPROX. 

10 /2. 

MAX. 

3 LUGS FOR 
I/4" STUD 

LEAD LENGTH 
51/2 »APPROX. 

RID LEAD 

4 1/8 

MAX. 

92GL-9160 

12-56 CE-9160 
TUSE DIVISION 

11•0,0 CORACIR•TIORI 01 AMERICA MAIIIIIÇCA4 NEW WISER 



CI6J/5665 

XENON THYRATRON 

OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
Eer 2.5 VOLTS ± 59b;CIRCUIT RE - 
TURNS TO FILAMENT TRANSFORMER 
CENTER-TAP;FILAMENT LEAD F - 
NEGATIVE WITH RESPECT TO FILA-
MENT LEAD F+ DUPING CONDUCTION 
PERIOD. THE RANGE INCLUDES INITIAL 
AND LIFE VARIATIONS OF INDIVIDUAL 
TUBES. GRID RESISTOR = O TO 10000 
OHMS. AMBIENT TEMPERATURE RANGE 
-55 TO +75.C. 

CONDUCT-
ING 

800 

600 

là1 

OO  

400 

L) 
O 

NON-
CONDUCTING 

200 

-12 -6 0 46 
DC GRID SUPPLY VOLTS 

92C5-9120T 

12-5e CE-9120T 
TUBE DIVISION 

RADIO CORPORATION Of AWRIC• .4.0150N NEW 1,15f 



S31 
2K56 

KLYSTRON 
EINCLE-PE5.0mATOP. PFPLFY TyPF 

Frequency; 3840 to 4460 Mc. 

/1-

GENERAL DATA  

Electrical: 

Heater, for Uniootential Cathode: 
Voltage  6.3 ± 0.5 . . . ac or dc volts 
Current  0.44   amp 

Frequency Fàngq. . élen MC 

Mechanical: 

Mounting Position  Any 
Dimensions, Terminal Connections, 

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

Pin 1 - Shel , 
Resonator 

Pin 2 - Heater 

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 80.0 

CW OSCILLATOR- Class C  

Maximum Ratings, Absolute Values: 

DC RESONATOR VOLTAGE   
DC REFLECTOR VOLTAGE: 
Positive Value   
Negative Value   

DC RESONATOR CURRENT   
PEAK HEATER-CATHODE VOLTAGE: 

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

AMBIENT TEMPERATURE OF SHELL   
TEMPERATURE OF COAXIAL OUTPUT LINE . . .   

330 max. volts 

0 max. volts 
400 max. volts 
37 max. ma 

50 max. 
50 max. 

110 max. 
90 max. 

volts 
volts 

OC 
°C 

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

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

(Continued on next page) 

o,à. See next page. 

NOV. 15, 1948 TUBEMPARTmENT TENTATIVE DATA 
tools COMRATION OF AMERICA, NAIIISON, NEW EffSEV 



2K56 
KLYSTRON 

Hal f-Power El ectroni c-Tun ng 
Frequency Change"   35 Mc 

Power Output   90 mw 
• 

Adjusted for maximum power output at the given operat ing frequency. 

e change in frequency between the two hal f—power points when the reflector 
voltage is varied above and below the point of maximum power output 
corresponding to the given frequency. 

o The coaxial output 1 ine is coupled to the specified wave guide through 
the wide—band coaxial coupl mg unit shown on the following pages. 

INSTALLATION and OPERATING NOTES for the 2K56 
are the same as those shown for the 2K26, except that 
consideration should be g i ven to the different coupling 
unit and wave guide requi red for the 2K56. 

OUTLINE DIMENSIONS for Type 2K56 
are the same as those for Type 2K26 

is 

U , 

‘i 

I 50 

L) 0  

j1 40 

U 

JAJ  30 

oD 

cr ,:u 
wcr 
5' 20 
O 

lo 

o 

OPERATION CHARACTERISTIC 
TYPE 2K56 
OPERATING MODE: W 
RESONATOR vOLTS=300 
REFLECTOR vOLTS: iNiTiALLY 
ADJUSTED FOR OPTIMUM POWER OUTPUT 
AND THEN VARIED TO OBTAIN HALF— 
POWER POINTS 
WAVE GU DE:1"x 2" 

3800 4000 4200 4400 4600 

FREQUENCY- MC 
92CM-7005T 

NOV. 15, 1948 
TUBE DEPARTMENT 

.A010 CORPORATION OF AMERICA, mAtRISON, NEW 'ERSE ," 

CE-7005T 
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50 

o 

12 

2 

2 K 56 
KLYSTRON 

RATION CHARACTERISTIC 
TYPE 2K58 
_OPERATING MODE.( 
RESONATOR VOLTS 3O0 
_WAVE GUIDE:I"X 2" 

,oue-
0.r.. -....r. ‘ 

0. pqk 

T. ee 

.... .... 

3800 4000 4200 4400 4600 
FREQUENCY-Mt 

92CM-7008T 

OPERATION 
TYPE 2K56 
OPERATING MODE: 
RESONATOR VOLTS .300 
REFLECTOR VOLTS:ADJUSTED 

FOR OPTIMUM POWER OUTPUT 
WAVE GUIDE: 1 .'7(2" 

CHARACTERISTIC 

3800 4000 4200 4400 4600 
FREQUENCY- Mc 

92CM -7007T 

NOV. 15, 1948 TUBE DEPARTMENT CE-700ET-70071 
11/0/0 C01001ATION OF AMEtICA, 11AIRISON. NEW 1E15E? 
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CE—€988VA 

2K56 
KLYSTRON 

COUPL ING ARRANGEMENT 

RCA- 21(55 Coupled to a 1" x 2' Wave Guide 
Through a Coaxial Transducer Coupling 

Circuit 

NOV. 15, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. NAIRISON. NEW JERSEY 



2K56 

KLYSTRON 

COUPLING ARRANGEMENT (Cont'd) 

S) 

o 

o 
o 

COUPLING 
UNIT 

WAVE 
GUIDE 

11•111C111.1e 

SECTION A- A' 

0.062" 
DIA. 

0.485.± 0.005" 

NOV. 15, 1948 
TUBE DEPARTMENT 

F.D.0 COtrOtATION OF AFAFFICA, FIAÉÉISON, NEW 11151y 

CE-8988VE 





Nw..k 
2V3—G 

HALF-WAVE HIGH-VACUUM RECTIFIER 
POR °SR WifIl CIfelle-MAz P7813 

[Filament Voltage • 
Current 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Cap 
base 

Pin 1- No Connection 
Pin 2- Filament 
Pin 3-No Connection 
Pin 5- No Connection 

Mounting Position 

lungs ten 
2.5 
5 

a-c volts 
amp. 

4-15/32" 
1-9/16" 
ST-12 

Skirted Miniature - Style A 
Small Shell Octal 6-Pin 
Pin 7- Filament 
Pin 9- No Connection 
Cap - Plate 

Kr 

BOTTOM VIEW 

MAXIMUM RATINGS 

Vertical Only 

Peak Inverse Voltage 16500 max. 
Peak Plate Current 12 max. 
Average Plate Current 2 max. 
• 

In equipment designed for an average line voltage of 117 volts, the 
20S-G can be operated at line voltages up to 125 volts or as low as 
105 volts without Serious effect on tube performance and life. 

CAP 

.2 5 0'1.005 Di 

$112 ETULE1 

SMALL SHELL 
OCTAL 

6- PIN BASE 

r- 1 Ole:MAX.-.1 
—1 I r— .240 MIN. 

I  

13;;2 

1 

MAX. 

3 2 
MAX. 

92C-6005 RI 

volts 
ma. 
Ma. 

APRIL 3, 1939 
RCA EADIOTION DIVISION 
OKA mANtliACIUIONG CO.,. NC 

TENTATIVE DATA 



2V3- C, 

TYPICAL REGULATION CHARACTERISTIC 

77 • ,t¡f-T 1 I 1••..1. 
-77 D- C OUTPUT CURRENT 2 MA 

A-C LINE 

D-C 
OUTPUT 

TO FILTER 

117 VOLTS ON LINE = 2.5 VOLTS ON FILAMENT 

r: :117 •VOLTS 
R 

-20 -15 - 0 - 5 0 +5 + 0 

LINE VOLTAGE VARIATION - PER CENT 

DEC. 7,1938 RCA RADIOTRON DIVISION 92C- 6013 
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4 B26/2000 

HALF-WAVE GAS RECTIFIER 
HOI—CAIHUUL IYME 

Filament 
Voltage 
Current 

Overall Length 
Maximum Diameter 
Bulb 
End Terminal 

Mounting Position 

Thor iated Tungsten 
2.2 
18 

a—c volts 
amp. 

6-5/8" a 3/8" 
3-1/4" 
GT-25 

See Outline 5.-awing 

Mogul Screw 
Any 

Maximum Ratings Are Absolute Values 

RECTIFIER  

Peak Inverse Anode Voltage: 
In Single—Phase, Half—Wave Circuit 
In Single—Phase, Full—Wave Circuit 
In Polyphase Circuit 

Peak Anode Current 
D—C Output Current 
Characteristics: 

Instantaneous Starting Anode Voltage' 
Tube Voltage Drop 

375 max. volts 
250 max. volts 
250 max. volts 
36 max. amp. 
6 max. amp. 

13 approx. volts 
8 approx. volts 

* To insure starting throughout tube life, an anode—supply voltage of not 
less than 20 volts ( ras) is recommended. The actual design value above 
this minimum 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 with the 4826/2000 
are the same as those shown for 

Type 872—A/872. 

a.— Indicates a change. 
AUG. 15, 1944 

RCA «Me DIVMNat4 
RADIO COIFOUTION on AMMO& MAIIM061. HOW AMY 

DAIÁ 

• 



41326 

HALF-WAVE GAS- RECTIFIER 

6 5/8« 

± 3/B" 

MOGUL 
SCREW 
BASE 

92CM-6147R1 

e-IndicateS a change. 

AUG. 15, 1944 RCA VICTOR DIVISION 
RADIO Counothron. OF AMERICA. 1FAIIIISON, NEW 1115E'r 

Dt,TA 
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l'4111 
*Lie 

559 

LIGHTHOUSE DIODE 

GENERAL DATA 

Electrical: 

Heater for Unipotent ia 1 Cathode: 
Voltage   6.3 ac or dc volts 
Current  0 75  amp. 

Direct I nterelectrode Capacitance ! Approx. I: 
Plate to Cathode  2 70  µµf 

Mechanical: 

Operating Position   Any 
Mount ing   Tube should be supported by its metal shell 

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

BOTTOM VIEW 
Pin 1 - Internal Con. p She llIf Cathode 

Do Not Use u 5 IS) 11 RF Terminal 
Pin 2 - Heater Disc II Plate 
Pin 3 -Cathode J ilermirtal 
Pin 5- Cathode 
Pin 7 - Heater 
Pin B - Cathode 

Kr/ 

HALF-WAVE RECTIFIER 

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: 

Heater negat ive with respect to cathode. . 
Heater posit ive with respect to cathode. . 

PLATE-SEAL TEMPERATURE*   

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

under extremely high ambient temperature, the plate— seal temperature 
must never exceed 200° C. 

Nov. 15,1945 RCA VICTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION Or AMERICA, NARRISON, NEW JERSEY 
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559 

LIGHTHOUSE DIODE 

,PLATE DISC 
; TERMINAL 

35- 
±.015" 

.005". ¡ SHELL 
3.030 .4,0. 

1.290" I 4.015" 
3.060"  

.425" 
3.030" 

MT - 81/4 

:-.—.612"t .005" 

CATHODE 
R r TERMINAL 

1.03i -3.008" 

.230: 
3.015 

SKIRT * 

I.226"± 014" 

4 

MAX. 

SMALL H - WAFER 
OCTAL 6 - PIN 

'BASE 

1 5/16 MAX. 92CM-8553 

MAXIMUM ECCENTRICITY OF Ç ( AXIS) OF THE 

FOLLOWING ITEMS WITH RESPECT TO Ç OF SHELL 

AS REFERENCE IS: 

PLATE DISC TERMINAL: 0.020" 

SKIRT: 0.035" 

'NOT TO BE USED FOR RF CONTACT IN NEW 

EQUIPMENT DESIGNS. 

AVERAGE PLATE CHARACTERISTIC 

MA 

TYPIE 559 
Co 6.3 VOLTS 

SO.  

It 
PLATE VOLTS DC 

11  22. 
OPOW -.SOOT 

Nov. 15, 1945 RCA VICTOR DIVISION TENTATIVE DATA 
10010 COEPORATION OF AMIRIC.A, HARRISON. NEW ARSE, 



.‘k 
559 

AVERAGE CHARAC: ERISTICS 
HALF- WAVE RECTIFICATION 

NISI  
IL  

-120 - 100 -8C . -60 -40 -20 
DC VOLTS DEVELOPED 81' DIODE 

JULY 4,1945 RCA VICTOR DIVISION 
0.010 CORPOWPON Of Mtft. HAeLsoni NEw 1.5f 

92CM - 6588 





864 
AMPLIFIER 

LOW MICROPIIONIC DESIGN 

\ 9617 

Filament Coated 

Voltage 1.1 d- c volts 

Current 0.25 amp. 

Direct Interelectrode Capacitances: 

Grid to Plate 5.3 flPf 

Grid to Filament 3.3 141f 

Plate to Filament 2.1 puf 

'uxlu.i Ó.,rall Length Sm3/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Ease Small 4- Pin 

AMPLIFIER - Class A  

Operating Conditions and Characteristics: 

Filament Voltage 1.1 1.1 d-c volts 

Plate Voltage 90 135 max. volts 

Grid Voltaçe -4.5 -9 volts 

Amplification Factor 8.2 8.2 

Plate Resistance 1.3500 12700 ohms 

Mutual Conductance 610 645 pmhos 

Plate Current 2.9 3.5 

tf a grid-coupling resistor is used, its maximum value should not 

exceed 2.0 megohms. 

TO BULB 

SMALL 4-
pav BASE 

-I ; GSM.. 

BOTTOM VIEW oc BASE  

92C-4 5.11.3 

TUBE SYMBOL P. TOP VIEW 
OF 

SOCK ET CONNECTIONS 

MAR. 20, 1936 
RCA RADIOTRON DIVISION 
RC mnt.uFACTURiNG C041,..., SIC 

DATA 



864 

AVERAGE PLATE CHARACTERISTICS 

PLATE MILLIAMPERES 

OCT.I8,1932 RCA RADIOTRON DIVISION 92S-,2 



404. 
0411 

874 

VOLTAGE REGULATOR 
GLOW DISCHARGE 

Cathode 
Maximum Overall Length 
Maximum Seated Height 4-3/4" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Base U Medium 4-Fin Bayonet 

Pin 1- Cathode Pin 3- Anode 
Pin 2_ j,,mrere Pin 4- Jumper. 

Mounting Position Any 

BOTTOM VIEW ( 4S) 

Maxtmum and Minimum Ratings Are Absolute Values 

REGULATOR SERVICE  

D-C Anode Supply Voltage 130 min. volts 

ma. 
150 max. 

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

Ambient Temperature Range -55 to +90 °C 
Characteristics: 

G-C Starting Voltage ( Approx.) 115 volts 
G-C Operating Voltage ( Approx.) 90 volts 
D-C Operating Current (Continuous) 10 to 50 ma. 
Regulation (10 to 50 ma.) 7 volts 

Cold - 

• 
With suitable socket connections; jumper within base acts as switch 
to open power-supply circuit when voltage regulator tube is removed 
from socket. 

• %,ttart n g!hp,rC,Zr,lectl,,epl,p,e. voltages should be provided to insure 

Sufficient resistance must always be used in series with 

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

amperes undercontinuous ( steady state) operating conditions. 

During the interval of 5 to 10 seconds which may be required 

for the regulated tubes in associated equipment to warm up 

and draw plate current, amaximum current of 100 mil liamperes 

is permissible provided each such starting period is followed 

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

utes. Unless this precaution is observed, tube performance 

will be impaired. 

In 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 peridd at 10 milliamperes and then changed to 35 

mil liamperes, may be somewhat different from the value that 

wi Il beobtained after a long period of operation at 50 mi I li-

amperes. Likewise, the regulation value may change somewhat 

after a long idle period. 

Indicates a change. 

AUG. 15, 1944 RCA VICTOR DIVISION DATA 
RADIO CO”ORATION OF NAERICA, HARRISON, NEW JERSEY 



AUG. 15, 1944 92CS-6556 

874 

VOLTAGE REGULATOR 

RCA VICTOR DIVISION 
RADIO CORPORATION Of /AURIGA. MAÉRISON, NEW JERSEY 



11'1 

878 

LIALFAATIOTE RECTIFIER 
rog 1.15E WITH reol0m-PAY Tw S 

TbrijsLen 
2.5 a-c volts 
5.0 amp. 

7' to 7-9/8" 
1-13/16" 

T-14 
Medium Metal Skirtud 

Meoiah, 

Filament 
Vol tae 
Current 

Overall Ltrigth 
Maxirom Diameter 
Buie 
Cap 
Base 

Operating 

Filament voltage 2.5 a-c volts 
A-C Plate Voltage PK'S) 7100 max. volts 
Peak Inverse Voltage 20000 max. volt, 
D-C Output Current ( Continuous). 5 max. ma. 

The 376 is fcr use in suitable reUtifàin5 
,oltage requirements cf catnode-riy tubes. 

It is important that the filazent transfur,r seconaarà Le insulated 
to withstand tne max flan peals inverse voltage e.counlerez in the 
installation. 

Tr. naximum peau plate current ni the 6,2 is lé...ited Là : he axai latin 
emission from tun filament. In nurrel uperation, tne peas current 
is praetieallà independent of tr,n size uf iil-ut filter Lol ,Jviser ar, 

is apprummately 20 milliahcereS. 

Filter requirements are ordinarily net by the use of a 0.5 tu 2.0 pf 
cumulenser shunted across the bleeder uirtult. The snunt condenser 
should have a rat ir,  sufficient to eitnstand the instantaneous ¡. eae 
value uf Lite a-c input voltage. If this filterirG is ireoequate for 
a definite application, a uva-section filter is recurvneaded. 

In a uottage-doubler circuit, two 8-18's 'nay be operated tu deliver 
apbromuelely twice U. .ultage obtainable froma tall-vane reztifier 
circuit fur the same a-c inrput vol Cage. Ho.ever, a separate fil 
Supply winding is required for eacn 

ivS LU Supply the J-L 

JAN. 15, 1936 RCA RADIOTRON DIVISION DATA 



I 41'1 

878 

HALF-WAVE HIGH-VACUUM RECTIFIER 

DATA JAN. 15, 1936 
RCA RADIOTRON DIVISION 
RCA nrAP.,,:iuRING 
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1603 

TRIPLE-GRID DETECTOR AMPLIFIER 
Pr att!icaticnr eri"ied1 os to nierophonics, noise. and Au.  

Huatàr n Coated Unipotential Cathode 
Voltage 6.1 a- c or J- c 
Current 0.1 

Direct IntereleCtrode CapacitanCes' A 
Triade Connection ( APProx.) - Grids *2 A * 3 tied to Plate 

Grid to Plate 2.0 PO' 
Grid to Cathode 3.0 1.10 
Plate to Cathode 10.' PM , 

Pentode Connection 
Grid to Plate 
Input 
nu rp, 

Overall Length 
Seated Height 
Maximum uiametei 
Bulb 
Cap 
Base 

Pin 1 - Heater 
Pin 2 - Plate 
Pin 3 - Screen 
Pin 4 - Suppressor 

ounting Position BOTTOM VIEW Any 

0.007 max. ° 
4.6 
6.1 

amp. 

oaf 
PP , 

4-11/1U tu U-1V t1f . 
u-1/16' to 4-5/16' 

1-9/16' 
ST- 12 

Small Metal 
Small 6- Pin 

Pin 5 - Cathode 
Pin 6 - Heater 
Cap - Grid 

SINGLE-TUBE AMPLIFIER  
Plate Voltage 250 max. volts 
Screen Voltage 180 max. volts 
Typical Operation and Characteristics - Class A, Alplifier, 

Pentode Connection I Triode Connection 
Plate 100 250 2501 180 250 volts 
Screen 100 100 180 - volts 
Grid -3 -3 -3 -5.3 -8 volts 
Suppressor Tiedtocath.atsocket 
Amp. Fact. - - 20 0 20. 
Plate Res. 1.0 o 0.9 0.011 0.0105 megohm 
Transcond. 1185 1225 2000 1800 1900 pmhos 
Grid Bias 11 -7 -7 
Plate Cur. 2 2 8.3 57 volts 3 6.5 ma. 
Screen Cur. 0.5 0.5 2.1 - ma. 

D Greater than 1.5. • Approx. Of Approx.. for cath. cur. cut-off. 

PUSH-PULL AMPLIFIER- Triode Connection  

Typical Operation - Class A, Amplifier: 
Unless otherwise sPectfied, values are for 2 tubes 

Plate 90 volts 
Grid -2.5 volts 
Cathode Resistor 625 Ohms 
Plate Current 4.0 ma. 
Load Res. ( plate to plate) 100000 ohms 
Power Output 40 mw 

DETECTOR 
fyPical Operation as Biased Detector: 

Plate Supply() 100 100 250 250 volts 
Screen 12 30 50 100 volts 
Grid -1.16 - 1.83 - 1.95 - 4.1 volts 
Cathode Res. 18000 10000 3000 10000 ohms 
Suppressor Connected to cathode at socket 
Cath. Cur. ( no sig.) 0.063 0.183 0.65 0.43 ma. 
Plate Resistor 1.00 0.25 0.25 0.50 megohm 
Blocking Condenser 0.01 0.01 0.0) 0.03 pf 
Grid Resistqr • 1.00 0.50 0.25 0.25 megohm 
R- F Signal ( RMS)i.ir 1.05 1.60 1.18 1.37 volts 

e 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. 

• The internal shield inthe dome of the 1603 isconnected to the cathode 
, within the tube. 
' With close- fitting shield connected to cathode. 
0 Voltage at plate will be ' Plate Supply' voltage minus voltage drop in 
_ plate resistor caused by plate current. 
' ror the following amplifier tube. 

.. See next page. 

-0-Indicates a change. 

Dec. 1, 1941 JATA 
RCA RADIOTRON DIVISION 
ACA e+C 

e 



‘ei4i 
1603 

TRIPLE-GRID DETECTOR AMPLIFIER 
(continued Prow preceding page) 

With these signal values modulated 201, the voltage output under each 
set of condit ions is 17 peak volts at the grid of the following am-
pl ¡ fier. This value is sufficient to insure full audio output from 
a II2 ( for 6.5-volt operation) or a 2A5 ( for 2.5-volt operat ion) under 
250-volt plate conditions. 

Poe Carves, refer to fytus 8.17 and 57. Pon additional Data, refer to 

AISISfAICII-COUPLID ANPLIPIHR CHART. 

I She. 

MAX. 

I 3/, 

MAX. 

CAP . 3461.36e— - 
DIA. 

INTERNAL— 
SHIELD 

STI2 BULB 

SMALL 8- PIN 

BASE 

92C-4769 

4,14-

4 

3 2,1 3 ; 

_ 2a 

1 

DATA 
RCA RAD1OTRON DIVISION 
CC. vvMr.C.uInG CD,O.Nv 'CC 
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1644 

TWIN-PENTODE POWER AMPLIFIER 
Por appItcottons crItica/ as to match:Ile of the pentode untts  

gib 

Maximum Ratings, 
Characteristics, Curves, 

Dimensions, and Socket Connections 
for Type 1644 

are the same as those for Type 1216-7. 

YT. 1, 1947. RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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1654 
HALF-WAVE VACUUM RECTIFIER 

wularimE TYET  

GENERAL DATA  

e 

• 

Electrical: 

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

Direct Interelectrode Capacitance ( Approx.):° 
Plate to Fil..ent. . . 1.4   uO 

e,torhli shield. 

Mechanical: 

Mounting Position  
Maximum Overall Length 
Maximum Seated Length  
Maximum Diameter   

Any 
2-7/16" 
2-3/16" 

3/4" 
Bulb   T-5-1/2 
Ease   Small-Button Miniature 7- Pin 

Basing Designation for BOTTOM VIEW   2Z 

Pin 1- Filament - 
Pin 2- Internal Con. 

Do Not Use 
Pin 3— Internal Con. 

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

Pin 6- Internal Con. 
Do Not Use 

Pin 7- Filament + 
Bulb 
Ter- Plate 
minal 

HALF-WAVE RECTIFIER  

Maximum Ratings, Design-Center Values:' 

PEAK INVERSE PLATE VOLTAGE   4300 max. volts 
PEAK PLATE CURRENT «  6 max. ma 
AVERAGE PLATE CURRENT   1 max. ma 

Typical Operation: 

AC Plate-Supply Voltage  1500 . . volts 
Filter- Input Capacitor   0.025 . . µf 
Total Effective Plate-Supply Impedance   150000 . . ohms 
DC Output Current  1 . . ma 
DC Output Voltage ( At Input to Filter)*   1230 . . volts 

Circuit Values: 

A plate-supply impedance of 150000 ohms is required in order 
that the " hot-switching" current will not exceed the permis-
sible value of 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 neat page. 

4- Indicates a change. 

MAR. 15, 1948 TUBE DEPARTMENT 
11A010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 
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1654 
HALF-WAVE VACUUM RECTIFIER 

e These ratings apply to the 1654 when it is operated from 0 power supply 
having . a frequency up to 500 cycles per second. If a contemplated ap-
plication involves higher supply frequencies, please write, stating the 
proposed operating frequency. to Commercial Engineering, RCA, Harrison, 
N. J., as to the required reduction in ratings. 

e !hóriCñinV... 1?.:?: .'',4i.t?;.inirtWfa is >leirr'eUldIee,ryhi?e'dit,i,T1:!. 
ment is hot. 

• Values are approximate. .+ Indicates a change. 

* PLATE 

TERMINAL I " 
/Is MAX. 

5/3 2" ± 1/3 2" 1 UNTINNED 
r SECT ION 

.031 _ .0020 

DI A. 

T 5 1/2  BULB 

3/4 * MAX. 

SMALL-BUTTON 

F-- -- 1 

2 

MAX. 

2 7/1î 

MAX. 

1 MINIATURE 

7- PIN BASE 92CS-6590 

•PL ATE TERMINAL AT TIP MAY 

BE ECCENTRIC WITH RESPECT 

TO BASE AXIS BY I/8" MAX. 

. AVERAGE PLATE CHARACTERISTIC 

P
L
A
T
(
 
M
I
L
L
 1
.
1
1
.
C
R
E
S
 

I.
 

4
.
 
•
 

TYPC 1654 
Cf . 1.4 VOLTS 

/ 
/ 

/ 

/ 

er. 
I. 

.e 
.• 

..• ... 
..- et' 

e• ..,*" 
..••• ... 

PLATE VOLTS DC S2CM-SSO, 

MAR. 15, 1348 
TUBE DEPARTMENT 

tADIO CORPORATION Of AMERICA, mARtISON, 51W f1511 



1851 

TELEVISION AMPLIFIER PENTODE 

Heater a " Cuated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.45 amp. 

Direct lnterelectrode 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/lb" 
Bolo Metal Shell, MT-8 
Cap Pin Cap 
Base Small Wafer Octal 7-Pin 
° With shell connected to cathode. 

For additional data and curves, refer to Type 1852. The 1851 
and 1852 are identical electrically excePt for capacitances. 

-PIN CAP 

.I25"t 003' 

03S" 
MAX. 

METAL LL 

SMALL WAFER 
OCTAL 7-P.N RASE 

1-m-- I %I...MAX.-44 

G, . GRID 

G, = SCREEN 

G = SUPPRESSOR 

= HEATER 

= CATHODE 

P = PLATE 

S = SHELL 

24¡¡7 
MAR. 

MAX. 

BOTTOM YIEw OF 
SOCKET CONNECTIONS 

02 03 

92C-487001 

MOUNTING POSITION 

VERTICAL: BPSO up 
or down. 

HORIZONTAL: Per-
missible with Pins 
02 A Nl in verti-
cal plane. 

JULY 1, 1938 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RC. MARRJRACURNG CONPAKI XC 
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1945 
VACUUM—GAUGE TUBE 

HYDROGEN-SENSIIIVE, IONIZATION TYPE 

GFNFRAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6,3 ± so% 
Current  0.75 

ac or dc volts 
  amp 

Mechanical: 

Muuntifiy Poait,on  Any 

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

BOTTOM VIEW 

Pin 1- Cathode 
Pin 2 - Heatet 
Pin 3-Ion 

Collector 
Pin 4 - Cathode 
Pin 5- Plate, Shell 

DO NOT USE 
FORGETTER 
CONNECTION 

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

Shell - Plate, Getter 
Connection 
to Hexagonal 
Section of 
Tubulation 

LEAK DETECTOR  

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  300 max, volts 

f  ION-COLLECTOR VOLTAGE   -30 max. volts 
1 -15 min. volts 

PLATE CURRENT  50 max. ma. 
PLATE 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 0.5* µamp 
Plate Dissipation  6 . . watts 

• With no hydrogen in the gauge. When hydrogen from minute leaks enters 
the gauge tube, the ion-collector current may increase by less than 
is. In ordertoobtain a definite reading of such small changes in ion-
collector current, it is necessary touse an amplifier capable of ampli-
fying dc currents of the order of 0.005 weep. 

The 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 

tubulat ion serves, when cold, as a vacuum- tight barrier to 
the vacuum system. This construction permits the metal 
enclosure to b% exhausted to a much better vacuum than 

JUNE 20, 1947 TWIEWARTMŒNT TENTATIVE DATA 
RADIO COEPOIATION 01 miElICA. NMISON. NEW JERSEY 



1945 

VACUUM-GAUGE TUBE 

(continued from preceding page) 

normally 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 

is connected to flow into the tube. 

Practical application of the 1945 to locating a leak con-

sists 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 10-4 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 Nonex) tubu-

lation 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 tubu-

lation. Always apply the wrench to the hexagonal section 

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

tightened, it should be coated with Glyptal to insure that 

the joint is vacuum tight. 

Suitable support should be provided for the 1945. In a 

glass system, it should be supported by a suitable clamp 

encircling the metal shell. The clamp should be lined 

with an asbestos pad so that the clamp does not place a 

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

ally be supported by the pipe coupling. 

for safety reasons, it is advisable to have themetal shell 

of the 1945 at ground potential ( positive polarity). 

JUNE 20, 1947 PUMUDEPARTMŒNT TENTATIVE DATA 
RADIO CORPORATION Of »AFRICA. flARRISON. NEW JERSEY 



1945 

VACUUM-GAUGE TUBE 

31,ÎDIA. 
AP PROS 

2 /2 
MAX. 

HARD GLASS CORNING CODE 772 NONES 

HARD GLASS 
CORNING CODE 7052 

8 /8   '16  • 1.4"DI.x.. .. 

MAX. -7 1/8"- 27 NPT 
PIPE THREAD 

1 /47 

2 

MAX. 
2 5/8" 
MAX. 

7/18"HEXAGON 

1 t/32" MAX. 
MT8G BULB 

1141"MAX. 
SMALL-WAFER OCTAL 8- PIN 

BASE 
I 54MAX. 92CS -6841 

AVERAGE PLATE CHARACTERISTIC 
60 

I — TYPE 1945 

Ef = 6.3 VOLTS 

50 

Itci 40 
IJ 
a. 
2 

2 30 

_I 20 

10 

o 
O 100 200 

PLATE VOLTS 
300 
92CM-8850T 
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5794 
FIXED-TUNED OSCILLATOR TRIODE 

"PENCIL TYPE" WITH INTEGRAL RESONATORS 
Fui rudf arondo c.rnira ¡IL 1680 Mc 

The 5794 is the same as the 6562 except for the following items: 

Mechanical: 
Dimensions  See Dimensional Outline 

Terminal Connections (See Dimensional Outline): 

H - Heater 

K — Cathode 

G — Grid 

P — Plate 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 5794 are usually soldered 

to the circuit elements. Soldering of these connections 

should not be made closer than 3/4° from the end of the 
tube. Lf this precaution is not followed, the heat of the 

soldering operationmay crack the glass seals of the leads 

and damagethetube. Under no circumstances should any of 

the electrodes be soldered to the circuit elements. Con-

nections to the electrodes should be made by spring con-

tact only. 

The 5794 should be supported by a suitable clamp around 

the metal shell either above or below the frequency- ad-

justment screw. It is essential, however, that the pres-

sure exerted on the shell by the clamp be held to a min-

imum because excessive pressure can distort the reasonators 

and result in a change of frequency. 

The Plate and cathode connections should have flexible 

leads which will accommodate variations in the relative 

positions ofthe plate and cathode terminals in individual 

tubes. 

The 5794 may be mechanically tuned by adjustment of the 

frequency- adjustment screw located on the metal shell of 

the tube. A clockwise rotation of the frequency- adjust-

ment screw will decrease the frequency, while a counter-

clockwise rotation will increase the frequency. The range 

of adjustment provided by the screw is tI2 megacycles. 

..-Indicates a change. 

TUBE DIVISION 
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5794 

FIXED-TUNED OSCILLATOR TRIODE 

45"± 7" 

GRID TERMINAL 

0.865 - t 0.015 - DIA. 

0.980" 
MAX. 

X0 
0.2757, 

0.425 .005 

FREQUENCY- 

MAX. 
" 2e\ 

ADJUSTMENT RF COAXIAL 

SCREW OUTPUT TERMINAL 
0.040 ±0.001.1 

0.151"X0.003"DIA. DIA. 

0.283± 0.062" 

1.730" 
MAX. 

1.585 

MAX. 

Q400" 0.040 
MAX. >loc. „I CATHODE TERMINAL 

0.305"t 0.010" DIA. 

7- 0.080" MAX. 
UNTINNED LENGTH 

PLATE TERMINAL 
0.305"t 0.010" DI A. 

4 „ 

7).2-- ie MIN. MIN. 

0.325 

L  0.25d 
MAX. 

—0.27d MAX. 

.4/ 
10"-Q150" 

O. 200"M 1 N 

Lsoo"-
1.750" 

0.016.0.002"- 0.00r DIA. 1.•-•1.-- 0.115- 0.040"AT 
2-HEATER TERMINALS TERMINAL TIPS 

92CM-7140R4 

4-56 
Mk DIVISION 

PAM COMMATION Mette.A. HAMM, MIW »WV 

CE-7140R4 






