RCA TUBE
HANDBOOK
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<

THYRATRON,
IGNITRON, & GLOW-
DISCHARGE TUBE
SECTION

‘Fhis Seetion contains data on thyratrons,
ignitrons. and glow-discharge (cold-
cathode) tubes used for voltage-regulator,

relay, and voltage-reference applications.

For further Technical Informat ion, wrile lo
Commercial Engineering, Tube Division,
Radio Corporalion of America, Harrison, N. J.
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IGNITRON, & VACUUM-GAUGE TUBE GUIDE

RCA THYRATRON, GLOW-DISCHARGE,

THYRATRONS

Triodes

MAXIMUM RATINGS

Anode
Current

Av
Amp

Peak
Amp

Tempera-
ture
Range
oc

Peak
Inverse
Anode

Filament~F
or
Heater-H

Volts

Volts | Amp

RCA Type

Mercur

y-Vapor Types

tc

to

tc

to

5557
627
55634
5559
677
676

Gas Ty

pes

692
6130/3Cu5
884

885
CIK/6014
€34/5632
C3JA/5684
c34L
C64/5C21
C6JA/5685
C164/5665

Types

Gas and Mercury-Vapor

714/7021
716/6855
3c23

710/6011
760/6858

Tetrodes

|

Mercury-Vapor Types

5560
6328
672A
172
105

Gas Ty

pes

56962
20212
57272
5024
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RCA THYRATRON, GLOW-DISCHARGE,
IGNITRON, & VACUUM-GAUGE TUBE GUIDE

Tetrodes (Cont'd)

s —
MAXMUM RATINGS _ ) - 1 ‘
Anode Tempera- Peak Filament-F |
RCA Type|
Current ture Inverse ClP yoe
Av Peak Range Anode Heater-H |
Amp Amp oc Volts volts |Amp | |
Gas Types (Cont'd)
] e 7050 o
N 20504
). 6012
| . 3D22A
— 1 — 1 — |
GLOW-DISCHARGE TUBES
Average DC DC Operating Average 0C ] .
Operating Currept Range | Starting RCA Type
| Volts ) Mllllampe_res I Volts | B
Voltage-Requlator Types
AR Al B —
991
oc2®
0A3
0A3A
0B2?
6074%°
0C3A
t 0D3A
0A22
6073¢
0p3
Voltage-Reference Types - |
. . 5651429 |
o o 56512
Relay Types - | ‘
Max imum Peak Maximum Cathode I
Inverse Anode Milliamperes | T T
Volts | Peak __Average o
1c21¢
\ [ 58232 f
| we' | @
| E— 1

Jp

RADIO CORPORATION
Electromc Components_and Devices

OF AMERICA
Harrison, N. J.




RCA THYRATRON, GLOW-DISCHARGE,

IGNITRON, & VACUUM-GAUGE TUBE GUIDE

IGNITRONS
o MAX[MUM RAT INGS
For poaer-suppls frequencu /25 te b0 H:
Anode Current ] | Peak
Time Demand | RMS Anode
Av for lInter- | Peak Power | Supply | Inverse | pes Type
vals o
Forward
Amp Sec 4L7Amp KVA Volts Volits
Resistance=Welding Control Serviceh
¢ - 5550
- 55514
Wt
5552A
SO o
Intermittent Rectifier Service and
Frequency-Changer Welder Service
= 55514
| - 55524

Resistance-Weldi

ng-Capacitor

|

Discharge Service

L T 5550

VACUUM-GAUGE TUBES

Gas Pressure Range Gauge RCA Ty;
in mm of Hg (Torr) in microns Type
5 -
1946
2 1947
1949
.m .m

®
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‘I A 2l
IGN, & VAC-GA

TUBE GUIDE 2
7-67



RCA THYRATRON, GLOW.DISCHARGE,

IGNITRON, & VACUUM-GAUGE TUBE GUIDE

Miniature,

-

"Premium" version of OB2 intended for applications critical to shock and
vibration.

o

"Premiun” version of OA2 intended for applications critical to shock and
vibration.

d lake the 565] but has greater voltage stability.
€ For operation from a dc supply.

f For aperation from an ac supply.

9 Per tube.

P Two tubes 1n inverse-parallel circut.

J Intermittent Rectifier Service only.

k Forward volts = 6000, inverse volts = 3000.

m

Range of greatest seasitlivity.

» RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J




GRID-CONTROLLED RECTIFIER CIRCUITS

Numerical Relationships Among Electrical Quantities

£ = Trans. Sec. volt

Eyy = Average 0C Qutpu

Epmi = Peak laverse Ano

Eq = Peak DC Output Vv

E, = Major Ripple Vol

f = Supply Frequency

fr = Major Ripple Fre
Aote.

voltage drop in tubes;

age (RMS) bay =
t voltage Iy =
de voltage 'p =
oltage tom =
tage (RMS) Pal
B &
quency Pas =

Average DC Qutput Current
Average Anode Current
Anode Current (RMS)

Peak Anode Current

= Line volt-Amperes

Pri.

Sec.

Trans.
Trans.

Volt-Amperes
Volt-Amperes

Pop = D Prwer (£, x 14,)

Conditions assumed involve sine-wave supply; zero
no losses in transformer and cir-
cuit; no back emf inthe load circuit; and no phase-back

RATI0 IFig.l | Fig.2 I Fig.3| Fig.ulrlg.s'l Fig.6| Fig.7 lFig.B
Yoltage Ratios

E/E,y 2.22 1.1 1,111 0.854 | 0.854 | 0.427| 0.785 | 0.74

Epmi/E .41 2.83 1.41 2.45| 2.45| 2.451 2.83] 2.83

Eomi/Eay | 3-14 | 3.18[ 1.57) 2.09| 2,09} 1.06] 2.22 ) 2.09

Em/Eav 3.14 1.57 1.57 1.21 1.0 1.0 1.1 1.05

Er/Eav b 0.472 | 0.472} 0.177} 0.04| 0.04| 0.106 | 0.04
Frequency Ratio

t /1 I | I 2| 2[ 5] 6I 6I 4 I 6
Current Ratios

'p“av 1.57 { 0.785] 0.785| 0.578] 0.289 | 0.578 0.5 [ 0.408

;D/Ia»l i 0.5 0.5 0.33] 0.167| 0.33] 0.25]0.167
Resistive Load

‘pm“av 3. 14 RS 1.57 121 0.52 1.06 [ .05

'pvn“b 3.14 3,14 3.14] 3.63| 3.14| 3.14 4.5 6.3
Inductive Load®

Iom”av — | I | 0.5 I |
Power Ratios
Resistive Load

Pas’Pac 3.49 174 124 — — - = -

Pap/pdc 2.69 1.23] 1.24 — — — — =

P/ Pyc 2,69 | .23 1.24f — - - —| -
Inductive Load®™

pas/pdc — IS 1 b7t 1.48 1.05 1.57] 1.81

pap/pdc — [y oot 1.24 1.05 1.05 [ 1.29

F’a,/F’dc = [N 1. bl 1.21 1.05 1.05) L) 1.0

® Bleeder currert of

2% full-load current aill
for balance coil and thus avoid poor regulation at light loading.

® rhe use of a large filter—input choke is assumed.

provide exciting current

4-57
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GRID-CONTROLLED RECTIFIER CIRCUITS

PHASE SHIFTER PHASE SHIF TER
X

o— o q
SINGLE- SINGLE-| BB
PHASE PHASE S Eav
SUATL supkLy | 3IE i

Lade /!
FIG, | HALF-WAVE SINGLE-PHASE — L |

FIG. 2 FULL-WAVE SINGLE-PHASE
PHASE SHIFTER

T — i
SUPPLY 4
(PR e bl O

FIG.3 SERIES SINGLE-PHASE

PHASE SHIFTER
99

3-PHASE
Cupm.v

FiG,4 HALF~-WAVE THREE -PHASE

PHASE SHIFTER
Rg
r
€
3PHASE
/" SUPPLY
T Rg
N 5 9
BALANCE
o N
2 \
N=NEUTRAL
Eav
|
332 e
‘ =l Tyge |
e (k. ¥
i3 .

FIG,5 PARALLEL THRE_E-PHASE (QUADRATURE OPERATION)

Devices and arrangements shown or described herein may use patents of RCA
or others, Information contained herein is furnished without responsi-
bility by RCA for its use and without prejudice to RCA's patent rights,

4-57 RECTIFIER
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GRID-CONTROLLED RECTIFIER CIRCUITS

3-PHASE
SUPPLY

®

-

PHASE SHIFTCR

n

r,

Nno» 0z
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e
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/SUPPLY

N=NEUTRAL
FIG. 8 HALF-WAVE SIX-PHASE (QUADRATURE
OPERATION)

|l

PHASE SHIF TER
S

NACB

FIG.6 SERIES THREE-PHASE (QUADRATURE OPERATION)

t-

PHASE SHIFTER

II'E“'

FIG.7 HALF-WAVE FOUR-PHASE (QUADRATURE OPERATION)

N
L

NOTE
T=PEAKING TRANSFORMER

RECTIFIER

92CL~ 8340
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& s
OA2
VOLTAGE REGULATOR

MINIATURE GLOW-DISCHARGE TYPE
GENFRAL DATA

Electrical:

Cathode. . . . . . . . . . o v i v it e e e e e Cold
Mechanical:
Mounting Position. . . . . . . v v v v v v u h e e Any
Mavimum Qverall Length . . . . . . . . . . . . ... 2-5/8"
Maximum Seated Length. . . . . . . .. .. e e 2-3/8"
Lenyth, Base Seat toBulh Top (Fxcluding tip) . . . . 2" t+3/32"
Maximum Diameter . . . . . . . v v v v e e e . 374"
Weight {Approx.) . . . . « . ¢ v v v v v v v .. 0.3 oz -
Bulb . . . . o e e e e e e e e e e e T-5-1/2
Base . . . . . Small-Button Miniature 7-Pin (JETEC No.E7-1) =
Basing Designation for BOTTOM VIEW . . . . . . . . .. 5B0
Pin 1- Anode Pin 5- Anode
Pin 2 -Cathode Pin 6 - Internal
Pin 3 - Internal Connection-
Connection- Do Not Use

Do Not Use Pin 7 - Cathode

Pin 4 - Cathode

Maximum and Miniqum Ratings, Absolute Values:

AVERAGE STARTING CURRENT®. . . . . . . ... 75 max. ma
DC CATHODE CURRENT . . . . . .« v . v . . . 30 max.  ma
5 min. ma
FREQUENCY. . . . . . . . . . . ... e e 0 max. CpS |-
AMBIENT-TEMPERATURE RANGF. . . . . . . . . . -55 to +90 oc
Circuit Yalues:
Shunt Capacitor. . . . « v v v v v v v v W . 0.1 max. ppf
Series Resistor. . . . . . . .. See Operating Considerations
CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN -
Nin. Av. Nax.
DC Anode-Supply Voltage. . . . . . 185" - - volts
Anode Breakdown Voltage. . . . . . - 156 185° wvolts
Anode Voltage Drop . . . . . . . . 140° 151 168* volts
Regulation (5 to 30 ma). . . . . . - 2 6® volts

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

D Not less than indicated supply voltage should be provided to insure
"starting® throughout tube 1if

* Maximum individua)l tube value during useful life.
® Minimum individual tube value during useful life,

~indicates a change.

NOV. 5, 1954 TUBE DIVISION DATA 1
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OAZ2
VOLTAGE REGULATOR

OPERATING CONSIDERATIONS

Sufficient resistance must always be used inseries with
the OA2 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 QA2, 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
QA2 is determined by the minimum and maximum values of the
supply voltage. After the value of series resistor for the
maximum supply voltage has been calculated as indicated
above, it is then in order to determine if this value will
permit adequate starting voltage when the supply voltage .
falls to its minimum value, |f adequate starting voltage
is not obtained, a new load current of lower value must
be used and thecalculations repeated. Itwil! 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 utitizing the OA2 is "turned on", a
starting current inexcess of the average operating current
is permissible as indicated under Maximum Ratings. When
the tube is subjected to such high starting currents, the
regulated voltage may require up to 20 minutes to drop to
its normal operating vatue. 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 reguiation of a tube operated for a protracted period
at 5 milliamperes and then changed to 25 milliamperes, may
be somewhat different fromthe value that will be obtained
after a long period of operation at 25 milliamperes.
Likewise, the regulation may change somewhat after a long
idle period.

In order to handle more load current, two or more QA2's
may be operated in parallel, but such parallel operation
requires that a resistance of approximately 100 ohms be
used inseries with each QA2 in order to equalize division
of thecurrent between the paralleled tubes. The disadvantage
of this method, of course, is that the use of resistors
impairs the regulation which can be obtained.

If the associated circuit has a capacitor in shunt with
the QA2, the capacitor should be limited invalue to 0.1 uf,
A larger vatue may cause the OA2 tooscillate and thus give
unstable regulation performance.

NOV. 5, 1954 B DATA 1

RADIO Cf OF AMERICA, NEW JERSEY




OAZ2
VOLTAGE REGULATOR

TYPE
0A2 0A0B2

T
REGULATED
SUPPLY VOLTAGE
TO LOAD

150
oB2 N 108

92Cs- b3 1A

TvRE vOLIS(APPROX.)
0A

Typical circuit to provide regulated supply volt-
age of approximately 150 or 108 volts to load. Re-
moval of tube fromsocket removes voltage fromload.

SERIES Dyeee
REEISTOR 0A2 OR0B2
—AMA— @ O
+ +ep
e/ ®
O
@ @ VOLTS
10 " TYPE APPROX.
FILTER ) 0hs 300
VOLTAGE g 0B2, 216
SUPPLY)
VOLTS
TYPE APPROX.
0A2 150
os2 108
P [ \\/ ‘8
REGULATED

2C3-0%12M1

SUPPLY VOLTAGE

TO LOAD

Typical circutt using two 0Az2's or two 0B2's to pro-
vide regulated supply voltages of approximately 300
or 216 volts and 150 or 108 volts to load. Socket con-
nections are so made that voltage on load is removed

when either tube 1s taken from 1ts 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 of others, Information contained
herein is furnished without assuming any responsibility for its use,

DATA 2

DEC. 30, 1947 TUBE DEPARTMENT

RAQIO CORPORATION OFAMERICATTHARRISON, NEW JERSEY
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OAZ2
VOLTAGE REGULATOR

TYPE
SERIES
AES STOR 042 0R0B2 U D
s ¥ +
REGULATED
| e
o VOLTA
BIAS
SUBRLY TYPE VOLTS (APPROX.)
| 0A2 150
| 082 108 _

92C5- 65131 TO GRID
OF TUuBE

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

DEC.

30, 1947 TUBE DEPARTMENT DATA 2

RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY
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OA3
VOLTAGE REGULATOR
. GLOW-DI SCHARGE TYPE
GENERAL DATA
Electrical:
CAthOGE + « » o + o @ v o o o ot o v s s o s o oo . oCold

Mechanical:
Mounting Position . . . v v ¢ ¢ ¢ ¢ ¢ « e e e s e .. Any
aximum Overall Length. o v v v o v « o o o o o o« . 4-1/8"
Seated Lenath o v 4 & s o o o v = s o o« o« 33/8" £ 3/16" =
Maximum Diameter. . . I P T
Dliensional Outline . . See Generagl Section
Weight (Approx.). .
Bulby v & & & ¢ o v ¢ o o o x e s 000000000 S
Base. . . . « . . . . Small-Shell Octal 6-Pin {JETEC No.B6-3) (=
. Basing Designation for BOTTOM VIEW. . . . . . . . . . . 4A)
Pin 1-No Connec- JUMPER Pin 5 - Anode
Pin 7 - Jumper®
Pin 8- No Connec-
tion

tion
Pin 2 - Cathode
Pin 3 -Jumper®

Maximum and Minimum Ratings, Absolute Values:
AVERAGE STARTING CURRENT® . . . . . . . . . 100 max. ma
C CATHODE CURRENT. + v v v v v v e e v o« {“0 max. ma

S min, ma
FREQUENCY & L v v v e v e v a e n o e s v s 0 max, Cps |-
AMB | ENT-TEMPERATURE RANGE . . = « « . . . . -5 to +90 oC

Circuit Values: =
Shunt Capacitor. = o o + « « o « « = « «» » 0.1 max, uf
Series Resistor. « « « « « « + .See Operating Considerations

I CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN <

Nin. Av. Nax.

DC Anode-Supply Voltage. . . . 105° - - volts
Anode Breakdown Voltage. . . . - 100 105° volts
Anode Voltage Drop . . « « . . 68 75 85* volts
'Regulation(S to 40 ma) . . . . - 5 6.5" wvolts

4 yith 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.

[] Rl . .
NOt less than indicated supply voltage should be provided to insure
Go

“starting” tnroughout tube 1if
. . P q q
' Maximum individual tube value during useful life.

® winimum individua) tude value during useful life.

«- Indicates a change.

4-56 TUBE DIVISION DATA
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OA3
VOLTAGE REGULATOR

OPERATING CONSIDERATIONS .

Sufficient resistance must always be used in series with
the OA3 to limit the current through the tube. The value
for the series resistor is dependent on the maximum anode—
supply voltage and the ratio of the current through the
load to the operating current of the 0A3, and should be
chosen to limit the operating current through the tube to
40 milliamperes at all times after the starting period.

The maximum load current that can be regulated by the
OA3 isdetermined by the minimum and maximum values of the
supply voltage. After thevalue ofseries resistor for the
maximum supply voltage has been calculated as indicated
above, it is then in order to determine if this value wil!
permit adequate starting voltage when the supply voltage
falls to its minimum value. |f 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 utitizing the OA3 is "turned on", a
starting current inexcess of the average operating current
is permissible as indicated under Maximum Ratings. When
the tube is subjected to such high starting currents, the
regulated voltage may require up to 20 minutes to drop to
its normal operating value. This performance is charac-
teristic of voltage-regulator tubes of the glow-discharge
type. Simitarly, theregulation 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 QOA3's
may be operated in parallel, but such parallel operation
requires that a resistance of approximately 100 ohms be
used in series with each OA3 in order to equalize division
of thecurrent petween the paralleled tubes. Tnedisadvantage
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 OA3, the capacitor should be limited invalue to 0.1 uf,
A larger vaiue may cause the OA3 to oscillate and thus give
unstable regulation performance.

-+ Indicates a change.

4-56 DATA
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OA3
VOLTAGE REGULATOR

117Vv.
AC
—_—
T0
RECTIFIER
AND FILTER

OF 8-SUPPLY

v

xX

SERIES
RESISTOR
VY ¥ 9
REGULATED +B
SUPPLY VOLTAGE

+ f TYPE OA3,
To 0C3,0R 0D3

FILTER € TO LOAD
VOLD';:A e X TYPE VOLTS(APPROX.)
2 0A3 75
SUPPLY) G 0c3 105
- X 003 150 -8
%)

Typical circuit to provide regulated supply volt-

age of approximately 75, 105, or 150 volts to

load. Removal of tube from socket removes wvolt-
age from load,

VOLTAGE ~OC3,0R 003

0 "0A3
+B; 0C2
voLTs 003
TYPE (APPROX.)
75.

A
0c3 105 %
oD3 150 »

FILTER
|
e TYPE 0A,

SUPPLY)

VOLTS
TYPE (APPROX.)

+B2

150%
210%
300*

-8B

92CM-8963 * REGULATED
SUPPLY VOLTAGE
TO LOAD
Typsical circust using two 0OA3's, two 0C3's, or two
0D3's to provide regulated supply voltages of ap-
proximately 150, 210, or oo volts and 75, 105, or 150
volts to load. Socket connections are so made that
voltage on load 1s removed when eirther tube 1s taken
fromits socket.
Devices and arrangements shown or descriped herein may
use patents of RCA or others, Information contained

herein is furnished without responsnb:\lty by RCA for
its use and without prejudice to RCA's patent rights,

CE-8963

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERseY






OA3A

Voltage-Regulator

‘ GLOW-D | SCHARGE TYPE 75 VOLTS

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

Mechanical:

VOLTAGE REGULATOR
Maximum and Minimum Ratings. 1
t

‘ '

@ +

b. .

Circuit Values:

»
‘ a

lo o o 0o o o o o o Uf raton

‘ I

Electronic Components and-Beviees Harrison, N. J.

@ RADIO CORPORATION OF AMERICA



OA3A

CHARACTERISTICS RANGE VALUES

OPERATING CONSIDERATIONS

‘

V N
RADIO CORPORATION OF AMERICA Q@;

Electronic Compongmisrendriewees Harrison, N. )



OA3A

\
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OA3A

TYPICAL CIRCUIT 1

Rs
AN
b
225 v
(REGULATED)
+0O
250 £ 10%V -
(UNREGUL ATED)
= Q +
5 v
(REGULATED)
92CS$-12055

TYPICAL CIRCUIT 2

Rs
—c(; TYPE J)—c
0434
5

N REGUL ATED
el e
BIAS SUPPLY

+C +C

=L ) ?

92CS-12056

[nformation furmshed by RCA 1s believed to be accurate and re-
liable. However. no responsibility 1s assumed by RCA for 1ts use:
nor for anv 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 @

Electromc Components and Devices Harrison, N. J.
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0A4-G
GAS-TRIODE
- AT TARTER-ANODE TYPE
Maximum Overall Length 4-1/8" |
Maximum Diameter — 1~9/16"
Bulb 3 ST-12
Base Small Shell Octal 6-Pin

Pin 5~ Anode
Pin 7 -Starter-Anode
Pin 8-No Connection

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

CHARACTER ISTICS
Peak Anode Breakdown Voltage (Starter

anode tied to cathode) 225 min, volts
Peak Positive Starter-Anode Break- 70 min. volts

down Voltage 90 max. volts
Starter-Anode Current (For transition of

discharge to anode at 140 volts peak! 100 max.  pamp.
Starter-Anode Orop 60 approx.volts
Anode Drop 70 approx.volts

MAX IMUN RATINGS and TYPICAL OPERATING COND ITIONS
Relay Service

Peak Cathode Current 100 max. ma.
D-C Cathode Current 25 max. ma.
Typical Operation with A-C Supply:
Anode-Supply Voltage (RMS) 105 - 130 volts
A-C Starter-Anode Voltage (peak) 70 max. volts
R-F Starter—Anode Voltage (peak) 55 min. volts
Sum of A-C and R-F Starter- .
Anode Voltages (peak) 110 min. volts

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

_—
S e

c
9

R, =15000 OHMS (Y% WATT)
R2210000 OHMS (Y% WATT )
$=RELAY—CHOSEN FOR DESIGN REQUIREMENTS

}=MIGM-0 TUNED CIRCUIT FOR R-F SIGNAL

The license extended to the purchaser of tubes appears in the License

Notice accompanying them, Information contained herein is furnished
without assuming any ob)igations.
APRIL 20, 1938 TENTATIVE DATA

RCA RADIOTRON DIYISION
RCA MANUFACTURING COMPANY, INC.



0A4-G
GAS-TRIODE

TYPICAL BREAKODOWN CNARACT[RISTICS
FOR_OWFERENT ELECTROOL POL A

CATHOOL TO

g i
3 ! i
H : il
: T ®
| 0
3 ] | [ |o¥i]
17 E§f——+- - :
i< gﬁ‘!

N00E_vOLTS
00€_vou
|
4
oy
STARTER-
TO CATHODE
:
—f—3—
CAT
TART

Il |

= T 300 T .I 1
STARTCR - ANODE VOLTS (D-C O INSTANTANCOUS A-C)
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0B2
VOLTAGE REGULATOR

MINTATURE GLOW-DISCHARGE TYtE

GENERAL DATA
Electrical:
CAathOdE. v v v v v v v v 4 e o e v v v s e e e o s e o Cold

Mechanical:
Mcunting Position. . . . . . . . v . v s v s v e v .. . Any

Woaimum Queralt Length o 0 0 0 0 0 0 0 0 0 0w . . . 25578
Yivimun Seated Length. . . L w2y
Lergth, Base Seqt tn Bulb Ton' (Excludlng two) L. 2"t 3/32"
Maximum Diameter o o v v v v v o v v v v 0 e e . oeoe ST
Neight (Aoorox., 8 0 00000000000O0O0O OO0 o0 eER
Bl 5 6 6 6 0 6 0 0000000000000 0000 olBIIA
Bave . . . . . . Small-Button Mini:ture 7-Pin (JETE" No.E7-1)

Basing Designation for BOTTOM VIEW ., . . . . . . . . « «5B0

Pin 1 - Anode Fin 5 - Anc

Pin 2 - Cathode fint = Internal
Pin 3 - Interra) ‘onnectio
ectior— N
Do Not Use ] - tho ¢

Pin 4 - C:thode

Maximum and Minimum Ratings, Absclute Vilues:

AVERAGE STARTING CURKENTG + o & v & o v o 75 max, ma
DC CATHODE CJRRENT o & v v v v v o v o v . o {3Cmax.  ma

D min, ma
FREQUENCY. . . © 0000000 0 G max, cos

AVBIENT-TEMPERATUFE PANGE. . . . . . . . . . =55 to +90 L

Circuit Yalues:

Shunt Capacitor. « « v v v v o o v o o « « . 0.1 max, ppf
Series Resistor. . . . . v v . . v .. ... See note belouw

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN

Yin, Av. Yax.
OC Anode=Supply Voltige. . . . 133% - - volts
Anode Breakdown Voltage. . . . - 115 133" volts
Anode Voltage Droo . . . . . . 101* 108 114 volts
Reaulation {5 to 30 ma.) . . . - B i volts

¢ averaged over starting period not exceeding 10 seconds. This starting
period mus: de follosed by a steady-state ooera!|nq condition of at
Yeast 20 minutes, or tube performance will pe impaired.

® No* less than indicated suoply voltane should be provided to insure
"startin)® tnrouvahout tute life,
* Maximum individual tube value during useful life.

® winimum individual tupe vilue during useful life.

The oterating considerations and circurt information shown
under Type OA2 also upply to Type 082

-—Indicates a change,

JAN, 3, 1955 TUBE DIVISION DATA

£ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
/orld Radio Histo
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VOLTAGE REGULATOR

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

GEMNERAL DATA
Electrical:
Cathode. + v v v v v ¢ s e o e o e v o s s s s ... Cold

Mechanical:

Cperating Position « v v v v v s v s v v o o v oo o+ o JAny
Maximur Querall Length o o o & v v v v v o v o o . .. 2.63"

Maximum seated Length. . . 428"
Length, Base Seat to Bulb T«p \rxx.lud nq ti pl "2.00" 1 0.09"
Maximur Diameter . . . 0 0 .. UL
Dimensional Outline. . . . . . . . . . . See General Section
Bulb . . . .. 0 .. . I5-172
Base . . . . . . qma]? Butt"n M n1at|rn 7 P'n (JFTEF No.E7-1)
Basing Designation for BOTTOM VIEW. . . . . . . . 5B0
Pin 1-Anode Pin 5 - Anode
Pin 2 - Cathode o o Pin 6 - internal
Pin 3 - Internal o Connection—
Connection— & Do Not Use
Do Not Use \J Pin 7 - Cathode
Pin 4 ~Cathode
Maximum and Minimum Ratings, Absolute Values:
AVERAGE STARTING CURRENT®, ., . . . . . . . 75 max., ma
30 max. ma
DC CATHODE CURRENT . . . & v v v v v v v s {Smin. -

FREQUENCY. . . . 80000000 0 max. cps
IAMBENT- TEMPERATURE RANGE © 0000000 -55 to 490 °C

Maximum Circuit Values:
Shunt Capacitance. « « « « « o o o o « o & 0.1 max. uf

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN
Nin. Av. Nax,

DC Anode-Supply Voltage. . . . . * - - volts
lAnode Breakdown Voltage:

Under total darkness . . . . . - - 145**  volts

Under normal ambient Ilght

conditions o v v v v 0 4o - 105 115**  volts

Anode Voltage Orop o « . . . . . 68 75 83 volts
Regulation {5 to 30 ma. ) . - 3 4.5 volts
'y

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

The minimum value to insure "starting® throughout tube life must ve
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,

s

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA

RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY



ocz2
VOLTAGE REGULATOR

OPERATING CONSIDERATIONS

Sufficient resistance must always be used in series 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 ELECTRON TUBE DIVISION TENTATIVE DATA

RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY
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VOLTAGE REGULATOR

GLOW-DISCHARGE TYPE

GENERAL DATA

Electrical:

CAthOdE + v + o ¢ e s o o v o s s o s s v v o s o e .Cold

Mechanical:

Mounting Position . . . . . . .. e e e e e e e e e e . Any

Maximum Overall Length. . . . . e e e e e e e e .. A-l/8"

Seaterd Length o v v v 4w v o o o o o o o .. . 3=3/8" 1 3/16"| =

Maximum Diameter. . . . . . . . J N 2 N

Dimensional Outtine . « o o . . .. . . See General Section

Weight (APPrOX.)e o v v v e e v e v v v o v oo oo L3o0z|=

BUIDe & v o e e e e e e e e e e e e e e e .. ST-12

Base. . . « » » . . . Small-Shell Octal 6-Pin (JETEC No.B6-3)|=

Basing Designation for BOTTOM VIEW. . . . . . . . . « . 4A)
Pin 1-No Connec- SMEER () Pin 5- Anode
tion 6 Pin 7 - Jumper*
Pin 2 - Cathode Pin 8 - No Connec—
Pin 3 -Jumpers < D tion
aximum and Minimum Ratings, Absolute Values:
JAVERAGE STARTING CURRENT® ., . . . . . . . 100 max., ma
IDC CATHODE CURRENT. . . v v v v v v v v e {“0 max..ma
5 min., ma

FREQUENCY & v v v v e v v o o o o o o o o 0 max. Cps| -

VMBIENT-TEMPERATURE RANGE . . . . . « . . -55 to +90 oC

Circuit Yalues: e

Shunt Capacitor o v o « v o v ¢ v o o o 0.1 max. uf

Series ReSISIOr v v v o v ¢ o o o o s o » See note below

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DES1GN -
Nin. Av. Nax.

DC Anode-Supply Voltage . . . . 133" - -  volts

Anode Breakdown Voltage . . . . - 115 133" volts

lAnode Voltage Drop. « + « -« . 103* 108 116" volts

Regulation (5 to 40 ma) . . . . - 2 4* wvolts

A yith suitable socket connections, jumper within base acts as a switch

to opin power—supply circuit when voltage regulator tube is removed from
socketl.

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

" wot less than indicated supply voltage should be provided to insure
“starting® throughout tude 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 DATA

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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VOLTAGE REGULATOR

Electrical:

Mechanical:

Mounting Position . . . . . ., ...
Maximum Overall Length., . . . . . .
- |Seated Length . ., . . ., .
Maximum Diameter. ., . o
Dimensional Outline . . . . . ...
~[Weight {Approx.}. . . . .

Bulb v wvie e
~|Base . . ... Smal1-Shell Octal 6-Pin (JETEC No.B6-3)

. . See General Section
.. i
Basing Designation for BOTTOM VIEW. . , . . ., . . . . . 4AJ

Pin 1-No Connec- el 7 Pin 5 - Anode
tion G Pin 7 - Jumpers
Pin 2-Cathode Pin 8 - No Connec-
Pin 3 -Jumpers 2 Z tion
T (s)

Maximum and Minimum Ratings, Absolute Values:

~ [FREQUENCY . . . . .

~[Circuit Yalues:

Shunt Capacitor . . . . . . . . v . v .. 0.1 max. uf

Series Resistor . . . . . .. .. .. .. See note below
b CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN
Nin. Av. Nax,

DC Anode-Supply Voltage . . , . 185° -
Anode Breakdown Voltage . . . .
Anode Voltage Drop. . . . . . .
Regulation (5 to 40 ma) . . , .

a

With suitable socket connections, jumper within base acts as a switch
to open power-supply circuit whenvoltage regulator tube is removed from
socket.
¢ Averaqed over starting period not exceeding 10 seconds. This startin
A 3 SN 9

period must be followed by a steady state operating condition of at
least 20 minutes, or tube performance will be impaired.
Not Yess than indicated supply voltage should be provided to insure
"starting* throughout tube life,
.

Maximum individual tube value during useful 1ife,
Minimum individua)l tube value during useful life.

The operating considerations and circutt information shown
under Type 0A3 also apply to Type 0D3

e s s e s o e o 4 Any
s e e . . . . 4-1/8"
... 3-3/8" t 3/16"
e e v e . .. 1-9/716"

c e s s .. 130z
e e e . .. ST-12

AVERAGE STARTING CURRENT# . . . . . . . . 100 max. ma
DC CATHODE CURRENT. . . . . . v . . . .. {40 max. 2

5 min, ma
0 max, cps
AMB|ENT-TEMPERATURE RANGE . . . . . . .. -55 to +90 O

-  volts
- 160 185* wvolts
142° 153 165" volts
= 4 5.5* volts

—~ Indicates a change.

GLOW-D| SCHARGE TYPE
GENERAL DATA ‘.

Cathode . . . . . . . . ¢ v v i i i v v v v s v s v ..Cold

4-56 DATA

TUBE DIVISION
TADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



O0C3A

Voltage-Regulator

. GLOW-D1SCHARGE TYPE 105 VOLTS

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

Mechanical:

‘ !

‘ ' B

! JPR
(3

)y

N K(Z D)

JPR
OMO,
NC NC

VOLTAGE REGULATOR
Maximum and Minimum Ratings, i1

Ave sy 1t o

R

. o a o o
v

»

Circuit values:

@ RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison. N. )



OC3A

CHARACTERISTICS RANGE VALUES

4 LRI T T

OPERATING CONSIDERATIONS
shown under Type OA3A also apply to the OC3A

RADIO CORPORATION OF AMERICA (%)

Electrome Components and Devices Harrison, N. J



OD3A

Voltage-Regulator

GLOW-D | SCHARGF TYPF 150 VOLTS

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

Mechanical:
P
5
JPR
3
a
a (2 Ea
K ~JPR
) 8)
NC NC
VOLTAGE REGULATOR
Maximum and Minimum Ratings, .Ih Iute-¥u
N4 Tt
B b
ir t Values:
t ’ ruat
al +
b

(B RADIO CORPORATION OF AMERICA

@ Elect

ronic Components and Devices Harrison, N. J



OD3A

CHARACTERISTICS RANGE VALUES
1t

OPERATING CONSIDERATIONS
shown under Type OA3A also apply to the OD3A

Electromc Components._and_Devices Harrison. N, )

RADIO CORPORATION OF AMERICA @



Ical
GAS-TRIODE

COLD~-CATHODE GLOW-DI SCHARGE TYPE

Maximum Overall Length
Maximum Seated Height
Maximum Diameter
Bulb
Base
Pin 1-No Connection
Pin 2 ~Cathode
Pin 3 -Nn Connection
Pin 5 - Anode '
Mounting Position BOTTOM VIEW {G-aV)

Pin 7-Grid

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

T-9

Intermed. Sh.Octal 4-Pin

Pin 8 —No Connection
® -Gas Tube Type

Any
CHARACTERISTICS
Peak Anode Breakdown Voltage (Grid tied
to cathodel} 180 min.  Volts
in. 1
Peak Positive Grid Breakdown Vol tage {gg :;: \\I/(o)ltz
D~C Anode Extinction Voltage 73 approx. volts
Grid Current (For transition of dis- 25 av. pamp,
charge to anode at 100 volts peak) 50 max.  upamp,
Anode Voltage-Drop 73 approx. volts
Grid Voltage-Drop 55 approx. volts
Naximum Ratings Are Design-Center Values
MAXIMUM RATINGS
Peak Cathode Current 100 max. ma.
D-C Cathode Current 25 max.  ma.
Typical Operation as Relay Tute:
D-C Anode-Supply Voltage 125 - 145 volts
Peak Positive Grid-Bias Vol tage 66 max. volts
Peak Grid—Signal Vol tage 40 min.  volts
Sum of Grid-Bias and Grid-Signal
Vol tages (Peak) 100 min.  wvolts
D-C Grid Current 100 uamp.
g~
MAX. :
-7
To BULE “-
2%
MAX.
I
INTERMEDIATE 2%
T
l, ‘g 92C-6308

TMAx.T

Dec. 1, 1942 RCA RADIOTRON DIVISION

RCA MASUEACTURING COMPANY. INC.

TENTATIVE DATA




1Ical
GAS-TRIODE
AVERAGE TRANSITION CHARACTERISTIC
TYPE IC2I | |
- 1
I 4 —
250 T T - 1

200

150

100]

ANODE VOLTS(D-C)

50

S L

| 1
80 100

L I
© 20 40 60
GRID MICROAMPERES(D-C)
92C-6419RI

AVERAGE ANODE CHARACTERISTIC

T T T T — T 7T
TYPEIC2! |
—— . ]
',;;ggu'ﬁ'iv e
4+ #%10000-100000 Owms 4
T T T T
38’1,4_ 4 Jsoob——t—+ |
S -
< T ) i
- ) 1 i 1
z o] 420 +a0 +60 +80
g a0 =20 [ I
2_ | I N I
I
gl T T T
> | [
8
Z —t B B a—
«
[ —f——4————+— 1+
| | S

ANODE MILLIAMPERES({INSTANTANEOUS)
92C-6420

Dec. 1, 1942
RCA RADIOTRON DIVISION

92C-6419R1
92C-6420
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2D2!
THYRATRON

. GAS TETROOE, MINIATURE TYPE

GENERAL DATA
Electrical: -

Heater, for Unipotential Cathode: Hin. — _Av,  Nax.
Voltage (ACorDC). . . .. .. 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 - 3ec

Direct Interelectrode Capacntances (Approx ): .6
Grld No.1 to Anude. . . . ... 0.026 e
Input . . . . 2.4 rmi
Output. . . e e e e e e e 1.6 uuf

lonization Tlme (Approx )
. For conditions: dc anode volts = 100; grid-No. |
sauare-pulse volts = 50; peak anode amp.
during conduction = 0.5 ., . . . .. . .. 0.5 usec
Deionization Time (Approx.}:
For conditions: dc anode volts = 125; grid-No. |

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

1000; dc anode amp. = 0.1 . . . . 35 usec
For conditions: dc anode volts = |25; grud-No l

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

1000; dc anode amp. = 0.1 . . . . . . . . 75  usec

Maximum Critical Grid Current, with ac anode-
supply volts (rms) = 460, and average anode

amp. = 0.1 . 0.5 pamp
JAnode Voltage Drop (Approx ) 8 wvolts
Grid-No.1 Control Ratio (Approx ) mtn grld-No l

resistor (megohms) =0; grid-No.2volts = 0 250

Grid-No.2 Control Ratio {Approx.) with grid-no. |
resistor {megohms} =0; grid-No.2 resistor
{megohms)= 0; grid-No. | volts =0 , . . . 1000

0 Without external shield,

Mechanical:

Mounting Position . . . . . . . . . . . . . . . .. ... Any
aximum Qverall Length. . . . . . . . .. .. ... 2-1/8"

aximum Seated Length . . . 1-7/8"
Length, Base Seat to Bulb Top (excludlng tnp) 1—1/2" t 3/32"
aximum Diameter. . . . 5 3/4"
Bulb. v v voh e .T-5—1/2
Base. . . - . “small-Button Miniature 7-Pin
Basing Desngnatnon for BOTTOM VIEW. . . . . . . . . . . 7BN
Pin 1-Grid No.1 [} Pin 5-Grid No.2
Pin 2- Cathode A 5 Pin 6- Anode
Pin 3 - Heater i i Pin 7-Grid No.2

‘ Pin 4 - Heater P >

< indicates a change.

JUNE 15, 1948 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




2D21
THYRATRON

RELAY and GRID-CONTROLLED RECTIFIER SERVICE '

Maximum Ratings, Absolute Values:
PEAK ANODE VOLTAGE:

Forward. . . . . « v v v v v e e 650 max. volts
lnverse. . .« v v .o e e . .+ .+ . 1300 max. volts
GRID-No. 2 (SHIELD—GRID) VOLTAGE:
Peak, before anode conduction. . . . . . -100 max. volts
-»| Average, during anode conduction® . . . -10 max. volts
GRID-No.1 (CONTROL-GRID) VOLTAGE:
Peak, before anode conduction. . . . . . -100 max. volts
| Average, during anooe conduction® . . . -10 max. volts
CATHODE CURRENT
Peak + . « v+ v v v o e e e 5 o a a 0.5 max. amp
Average® . . . . . . ... ..o 0.1 max. amp.
-+ Surge, for duratuon of 0.1 sec. max. . . 10 max. amp,
GRID-No.2 CURRENT:
-»| Average® . . e e e +0,.01 max. amp|
GRID-No. 1 CURRENT
-+ Average® . . . . . ... ... ... +0.01 max. amp|
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode . 100 max. volts
Heater positive with respect to cathode . 25 max. volts
-»| AMBIENT TEMPERATURE RANGE. . . . . o -75 to 490 °c
—»|Typical Operating Conditions for Relay Service:
RMS Anode Voltage. . . . . . ao0oo MY 400 . . volts|
Grid-No.2 Voltage. . . . . . . ... 0 0 . . volts
RMS Grid-No.1 Bias Voltage® . . . . 5 - . . volts
DC Grid-No.1 Bias Voltage . . . . . - -6 . . volts
Peak Grid-No.1 Signal Voltage. . . . 5 6 . . volts
Grid-No.1-Circuit Resistance . . . . 1.0 1.0 . . megohm
Anode-Circuit Resistance#. . . . . . 1200 2000 . . ohms
Maximum Circuit Values: '
Grid-No.1-Circuit Resistance . . . . . . . 10 max. megohms)

D Averaged over any interval of 30 sec. max.
3 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, .

- Indicates a change.

JUNE 15, 1948 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY

|World Radio Histol



2021
THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

TYPE 2D2! 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 BETWFEN INDIVIDUAL
TUBES & SUBSEQUENI uir FERENCES
DURING TUBE LIFE, FOR A HEATER—
VOLTAGE RANGE OF 5,7 TU 6.9 VOLTS

|- 10 Megohms 500 ’?‘
H \ o
SRR i
\
! ‘L 400 %
[N <
T—NT 1 )
\ -
. — 300 g
1 \ >
. ) b
__|,_ — N 200 0
T z
| | <«
| o o
— |
— T 100 3
I

1
-8 -6 -4 -2 (o]
DC GRID-N2I SUPPLY VOLTS
92CM—6534T2

JUNE 15, 1948 TUBE DEPARTMENT CE-6534T2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
[World Recio Hist






2D21

AVERAGE CONTROL CHARACTERISTlCS
NiEEHEE R tikd=stshet
Ef=6.3 VOLTS :
- SHIELD-GRID RESISTOR=0 OHMS  f = - | 4
— CONTROL-GRID RESISTOR=0 OHMS —{—j——

16

8

-
D-C CONTROL -GRID VOLTS

[¢]

200}~

[=]

g g
D-C ANODE VOLTS
MAY 2,1944 RCA VICTOR DIVISION 92CM—653IR!

RAZ O COMTPATON ABRRICA mAfe

World Radio Histo
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2021
THYRATRON

AVERAGE GRID CHARACTERISTICS
ron: ANODE CONDYCTION

-0.02

’rvwc ZDZI
FEg=6.3 VOLTS i—110.06
SHIELD-GRID VOLT$=0
- o= CONDUCTION STARTS - = @
: ‘ Pt
b - — — -1 w
— —t- + 0.04 w
3
— 41— -+ s <
°
x
B +——+ fHo.02 2
3
3 +—+ 1 at
E
|—D-C ANODE VOLTS=25+ o i
1 Q
@
-
z
o
v
(8]
;1
o

-0.04

Il 1
-6 =12 -8 -4 o
D-C CONTROL-GRID VOLTS
92CM-6532T1

AVERAGE GRID CHARACTERISTICS
DURING ANODE CONDUCTION

[ Tvee 2D2I

|
E¢=6.3 VOLTS 2 o
SHIELD-GRID VOLTS =0 |

|

=l —4 - -

2

[ I S— ', L - 0o
D-C ANODE MA.=25

D-C CONTROL-GRID MILLIAMPERES

1
- -6 ~4 -2 o]

D-C CONTROL-GRID VOLTS
92CM- 65337

APRIL 1, 1944 A VICTOR DIVISION 920M-65327!

RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY 92CM-6533T

|World Radio Histo
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3C23

GAS-AND -MERCURY-VAPOR THYRATRON

NEGATIVE-CONTROL TRIODE TYPE

GENERAL DATA
Electrical:

Filament, Coated:
Voltage . « . « « o . . . 2.5%£5% .. . .ac or dc volts
Current at 2.5 volts. . . 22 - Y]
Minimum heating time prior to
tube conduction « . v« v v e e e e e e e e 15 sec
Direct |nterelertrade Capacitance (Approx.):©
Grid 10 @an0de &+ v v ¢ s ¢ ¢ @ . s ox e e e e s 1.0 s
Jonization Time (Approx.):
For conditions: dc anode volts = (00,
peak grid volts = +30, and peak
anode amperes = 6 . . .+ s 4 s e s e s e e 3 usec
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 ¢ . v 4 0 4 e o e a0 e 360 usec
For conditions: dc anode volts = 120,
dc grid-supply volts = =500, grid re-

sistor (ohms) = 100000, and dc
anode amperes = 1.5 . 4 « o 4 s e s s e e 60 usec
node Voltage Drop (Approx.}. . « v ¢ v v o v« 15 volts

Mechanical:

Mounting Position . . o o ¢ v o v 00w Vertical, base down
Maximum Overall Length. « v o o o o o & v s« » = . . 6-1/8"
SeatedLength.................5—1/4"11/4"
Max imum Diameter . o « o o o o « s o o s o s o o« . 2-1/168"
Cooling . . . . . . . .Natural circulation of air around tube
Neight (Approx.) . . . s e e e s e s e 30z
Bulb. . .+ « . v ¢ ¢+ . e e s e s s s e e s ST-16
¥® o coooo0o0o0 oo . . Medium (JETEC No.C1-5}
BaSE. « » 4 o ¢ 4 . 0w o . Medium-Shell Small 4-Pin

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

Pin 1-Filament

e e e

Pin 4 - Filament

Pin 2- No Connec- Cap - Anode
tion
Pin 3-Grid

CONTROL SERVICE
Maximum Ratings, Absolute Values: For supply frequency up to qoo cbs

Operating Condensed-Mercury
Temperature Range
-40° to +100°C -40° to +80°C
PEAK ANODE VOLTAGE:

Forward . « « « o « o « & 200 max. 1250 max, volts
Inverse « « v o & o+ o » 200 max. 1250 max, volts
© without external shield. - |ndicates a change.
4-56 TUBE DIVISION DEIES
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3C23

GAS-AND- MERCURY -VAPOR THYRATRON

tube con
Average®,
tube con
ANODE CURREN
Peak. . .
Average®,

0.1 seco

GRID VOLTAGE:
Peak aor DC,

before
duction .
during
duction .
T:

Fault, for durat lon

nd max, .

GRID CURRENT:
Average®, . , . . . .

& Averaged over one conducting period.
> Averaged over any interval of 5 seconds maximum.
Averaged over period of grid conduction,

Operating Condensed-Mercury
Temperature Range

-40° to +100°C -40° to +80°C
+ » » =500 max, =500 max., volts
e . . =10 max. -10 max. volts|

DD O 6 max. 6 max, amp
e 1.5 max. 1.5 max, amp

oo o 120 max. 120 max, amp

» » . +0,01 max. +0.01 max. amp

|

|

2
[—— 26 MAX, ——
|__— MEDIUM CAP
|l — JETEC NeCi-5
sT1e BULB
ZONE WHERE

CONDENSED ~MERCURY
TEMPERATURE SHOULD
_________ BE MEASURED

\MEDIUM-SHELL

SMALL 4-PIN
BAYONET BASE

U’ U JETEC N2A4-10
92CS-6745R2

TUBE DIVISION AR

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



@ 0“@0

3C23

GAS-AND - MERCURY-VAPOR THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

RANGE 1S FOR CONDITIONS WHERE:
E£=2.5VOLTS AC15%0; CIRCUIT RE-
TURNS TO CENTER TAP OF FILAMENT
TRANSFORMER. THE RANGE INCLUDES
INITIAL AND LIFE VARIATIONS OF IN-
DIVIDUAL TURFS. GRID RESISTOR=0

TO 100000 OHMS, CONDENSED-MERCURY
TFMPERATURE =-40°C_TO +80°C.

. /zfﬂ' A

1200

“AlcONDUCT-
ING

=3
<3
©

A

[+
[=]
[=]

(-3
[=]
[=]
DC ANODE VOLTS

9772577 400
%% 7
- e 7 200
CONBS:‘.‘TING_E G
[T 11 (2>
-10 -4 -2 o]

-8 -6
DC GRID-SUPPLY VOLTS
92C5-6703T2

TUBE DIVISION CE-6703T2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY






3D22-A
GAS THYRATRON

NEGATIVE-CONTROL TFTRODE TYPE
Supersedes Type 3022
GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Min., Av Max.
Voltage . . . . . .. .. 57 6. 6.9 ac or dc volts
Lurrant o1 n 3 i, R - 2 2.85 amp
Cathode:

Minimun hesting tine umior to
tute conduction. . . . . . [

Maximur outage time without rehedtlng.

Direct Interelectrode Capacitances
(Aoprox.

Grid No.1 to anode®. . . . . e e 0.1 paf

Grid No.1 to cathode, grid No z
base shell, and heater . . . . . . . . 8.5 uuf

Anode to catho1e, grid No.2,
base shell, and heater . . . . . . . . 4.6 upf

lonization Time (Approx.):

For conditions: dc anode volts = 100,
grid-No. | square-pulse volts = +100,
and peak anode amperes during con-
duction = 8

Deiorization Time (Approx )

For conditions: dc anode volts - 125,
dc grid-No. | volts= -200, grid-No. |
resistor (ohms) - 1000, and dc anode
amperes = 0.8. . « & 4 v v 4 4 e e e . 150 usec

For conditions: dc anode volts = 125,
dc grid-No, | volts =—14.8, grid-No.!
resistor (ohms) = 1000, and dc anode
amperes = 0.8. . e e e e 400 usec

Maximum Critical i toNo.1 Current:

For conditions: ac anode-supply volts
=460 (rms), and average anode amperes
= 0.8. . . 0.8 pAamp

Anode Voltage Drop (Anprox., e e 10 volts
Grid-No.1 Control Ratio (Acprox. )

For conditions: grid-No.!| resistor
{megohms) = O to 0.1, grid-No.2 re-
sistor lmegohms) = 0, and grid—No.Z
volts = 0 oo o o 150

Grid-No.?2 Control Ratlo (Aoorox

For conditions: grid-No, | reS|stor
(megohms) = 0, grid-No.2 resistor
tmegohms) = O to 0.1, and grid-No. |
VOItS = =3 4 & v v e s v e e e e e s 650

Ea ANV

wo

sec
sec

(o

o
w

usec

O witnout e<ternal snield.

* with all otner electroges ang base snell conne ted to gyroung,

JULY 1, 1955 TUBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3D22-A
GAS THYRATRON

—— o
Mechanical:

Mourting POSItiofn. o v v v v v v o o v s s o o o e« s . ANy
Maximu vorall Length o o 0 0 v v w v e e . e . e .. 4-5/8"

Maximu st s Lergthl oL e s s e e e e e e e s 4"
Maximur Dimeter o 0 0 v v v v v v e e e e e e e e e s 8"
Weigrt @ 3/) 0 0 5 0 0 0 0 0000000000000 K
Base . e e e e e e e e Mediur-Metal-Shell Giant Pin
\ith Bayoret (JETEC No.A7-17}

‘i ‘or B IEA o s v v e o v v o . LTBY

oria No.2 (

ANz PLANE OF ELECTRODES

RELAY AND GR1D-CONTROLLED RECTIFIER SERVICE

Maximum Ratings, Absolute Values:
PEAK ANCDE VOLTAC: . |

Foraar:, . . 6 000 o c e e e e . oG

IMVE IS, L 0 s 0 s e e e e e e e e s e . votits
C ) 138

Pe e 1t

Average #, iar ion . . .. R t
GRID-"0. i

P 0.0 e coniietion, L, = . :

Av 3y Bl i 5 0 0 o d«. rolts

~ATHORE CURKF™.T:

AR R Sty ®
Fe C, §® o5 o . £

AVEr / B v v i e e e e +0.1 ~ar. T

Ay ; LI T ‘.
pr /

e - e

Maximum Circuit Values:

B s - .

L S

JULY 1, 1955 DATA 1
TUBE DIVISION
RADIO CORPORATION OFf AMERICA, HARRISON, NEW JERSEY




3D22-A
GAS THYRATRON

SPECIAL PERFORMANCE TESTS

Made 1n conformance with indicated sections of
MIL-F-1B Stec:fications Jdatea 2 Nay 105

4.9.19.2 (F-66) High-Frequency Vibration:

The tube isriaidly mounted on a table vitrating with imple
harmonic motion 1t 1 troauercy of 50 t . rp aith 4 fixed

ampiituie of C.040" ¢ L U2 Dol va e or 10 doubl
the wrolit.de). WNixirum acceleration is 10g. No voltage
is applied during vibration., Tubte i ibr.ted tar 1)
minutes in <uch manner that table motion is 41long shortest
line betaeen no031¢ ang rathode. This test aill nct cause

tute to be iroperative.
4.10.19 (F-64) Thyratron High-Voltage Operation:

Vin, Yax.
Grid-¥o.1 Supply Voltage (1) « « o . . -9, volt )
This test is maie aftcr tao light taps aitt a 1t Fammer
(similar to type used for nni « tests) in dircction from)

cathode to anod« under the folloaing condition @ heiter
voltage of 6.3 volts rm , iroe sufply voltage of 200 volts
rms, gri3 No.2 tiea to cithose, loa resistance of 2000
ohms, anu qri-No.1 cir~.it-resista~ce of 2 meqohms, Tube|
conction is indicatet by n oscilloscope connectes between
inode and cathodge ana ceases when the 1rii=%o.1l .uoply|
voltage is increaseyd negatively aithin indicate! ranje.
Grid-No. 1 Suptly Voltage (2) . . . . . 4,1 =9.2 volts
This test is mave as for urid-No.1l Sipply Vol* ie (1), ex-|
cept th3* tte taps are mag. in 1 rectior from anode to
cathode. :

Voltage Difference . . « « « « « « « . - 1 volt

The diffcrence betweer thevalue of grid-No.1 surply vo!tage
in the first and secona grid-No.l supply volt:ge tests wil
not exceed the specified value.

OPERATING CONS1DERATIONS
Sufficient anode-circuit reststance, including the tube

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

JULY 1, 1955 DATA 2

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3D22-A
GRID-CONTROLLED RECTIFIER CIRCUITS

DC Voltoge Control
PHASE SHIF TER

o—t
SINGLE - | .
PHASE 3 2
SUPPLY
T

FI1G. 1 HALF-WAVE SINGLE—PHASE
PHASE SHIF TER

E————"o
FIG. 2 FULL-WAVE SINGLE-PHASE
PHASE SHIFTER

Q9

SINGLE -

FlG. 3 SERIES 'SINGLE -PHASE

AC Voltage Control
PHASE SHIFTER

LOAD £
SINGLE -
PHASE =
SUPPLY
.
G_4 FULL-WAVE SINGLE-PHASE

NOTES 92CL-8596
T=PEAKING TRANSFORMER

IN FIG 3, THE RECTIFIER TUBES MAY BE
3D22-A’s USED AS DIODES. THE 3D22-A

IS USED AS A DIODE BY CONNECTING

GRIDS N22 AND N2I TO CATHODE (PIN 3)

1ces and t hown

r dJdesc pey rere may
use patents of RCA ov otneu information contained
herein is furnished witnout responsitility by RCa for
its use ang witnout prejuvice to QCA's patent rignts.

Y
JULY 1, 1955 TUBE DIVISIO DATA 2
RAOIO CORPOIATION OF AMERICA, HARRISON, NEW JERSEY
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3D22-A
GRID -CONTROLLED RECTIFIER CIRCUITS

‘ Numerical Relationships Among Electrical Quantities
£ = Trans. Sec, Voltage (RMS) ley S Average DC OQutput Current
E,, = Average DC Output voltage Ip = Average Anode (urrent
Epmf = Peak Forward Anode voltage Ip = Anode Current (RMS)
Epmi = Peak Inverse Anode voltage 'om = Peak Anode Current
tm = Peak OC Output voltage Pac = Load volt-Amperes
E, = Major Ripple voltage (RMS} Py) = Line volt-Amperes
‘ f = Supply Frequency Pap = Trans, Pri. volt-aAmperes
!,. = Major Ripple Frequency Pac = Trans. sec. volt—Amperes

Pgc = OC Power (Ea, x lay)

Note: Conditions assumed involve sine-wave supply; zerv
voltage Jdrop in tubes; no losses in transformer and cir-
cuitt; no back emf inthe load circuit; and no phase-back.

. RATIO Figel Fige2 Fige3 Figeu
Yoltage Ratios )
E/E,, 2.22 Lol o -
Epmi/E 1.41 2.83 1.41 1.41
Epmi/Eay 3,14 3,14 .57 =
Em/Eay 3,14 1,57 1.5y -
E./tay Lot 0.472 0.472 -
Epmf/E:
Resistive Load 1,41 1.41 1,41 1.41
Inductive Load®| 1.41 2.83 1,41 1,45
L IR S _ B S

frequency Ratio

. o ———
I T I 2 2 -I =
i Eu:ent Ratio_s -

‘ [ .57 | o0.785 | o0.785 | -
In/Tay | 0.5 0. =
Kesistive Load
Cpm/ tay 3,14 P57 1.57
Dt 3,14 3,14 3,14 3,14

Inductive Load®

. Dt ey -- I I -

Power Ratios

Pac/ ! bE pmf - - - 1.57

Restistive Load

Pas/Pdc 3,49 1.74 I.24 =
. Pap/Pac 2.69 1.23 1,24 -
Pai’Pgc 2.69 1.23 124 -

M: See next page.

JULY 1, 1355 TUBE DIVISION DATA 3
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3D22-A
GAS THYRATRON

S o
RATIO Figat | Fig.2 Fig.3 Fig.u_l

Power Ratios (Cont'd)

- —_— — = e Ba———
Inductite load® T
s/ -- 1.57 I ‘ -
I —- [ ] =
0 = a b 1 o
— B J _ 1 S | E—— i S
L o “Yeec—inpy G N e tee cirouit
7 - " — — 1
MAX. APPROX. MAX. MAX. MAX.
TRANS. nC D : | bC AC
CIRCUIT SEC. QUTPUT ouTPUT ouTPUT QUTPUT
Single-Phase VOLTS VOLTS | AMPERES WATTS | ¥YOLT-
(RMS) TO FILTER TO FILTER AMPERES
S L V2N LA B
Fig. !
Hal f-W. 460 206 65 -
ave | 46 | o B | 5 _\ -
Fige2
Full-Wave: |
Resistive Loa: | 1.6 660 | =
Inductive Load 230 20 | R | 330 | =
14 L — L S S S
Fig.3
Series A¢ 4 LA A60
Fig. 4
Full-Wave Ea = = -
SE— 1 - 1 ]

fe— 2 '/le'" MA X, —

N |

Tie BULB
\\

4 5/8"
MAX,
2 3% mAx. f—
4',.
MEDIUM~METAL~ e
SHELL GIANT
7-PIN BAYONET
BASE
JETEC N2 A7-17 d
. —
92CM-6569R 2 1
July 1, 1955 DATA 3

TUBE DIVISION

#ADIO CORPORATION QITAMERIGATHARBISON. NEW JERSEY




3D22-A
GAS THYRATRON

OPERATIONAL RANGE

QF CRITICAL GRID-N2{ VOLTAGE
T T 17 17 1T T 1T 1T 7T

GRID N22 (SHIELD)CONNECTED TO CATHODE
RANGES SHOWN ARE !OR TWO VALUES Or
GRID=N2) RESISTOR. OIM ND 2 MEG Al
TAKE INTO ACCOUNT INITIAL DIFFERENCES
BETWEEN INDIVIDUAL TUBES ATND SUBFE—
QUFNT DIFFFPEN(‘S nIIRIN( LIF
FORHEATER souterE flas ,IIPI; T
6.9 VOLTS, AND FOR AN AMBI[NT TEMPER-
ATURE RANGE OF -40TO+90°

Range for Range for
2 Meqohms \ .~ . OiMeqgohm
R A7 - +— 1500
L B
XY/ Blaco®
I ‘(“ff \(/{! 7 (14007
; // < 2
ot Vt/‘ ,.\A/u T2
I ok
| %A XA i
Q
Ll (va ‘/{ H |2oo:
L ML ARG 8
Tt X 2
CoNDUCTING % 190
Y. 17

BEERRR:

Il

- -8 -6 -2 o
DC GRID-N2! SUPPLV YoLTS
M-6483T3
N
JuLr 1, "93s = 48372

TUBE DIVISION
#4DI0 CORPORATION OF AMERICA HARRISON NFv JEKSE

World Radio Histol
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3D22-A
CHARACTERISTIC CURVES

AVERAGE GRID-N2|
CHARACTERISTICS
BEFORE TUBE CONDUCTION

E¢=6.3 VOLTS
I GRID N22 (SHIELO)CON=- — 008
NECTED TO CATHOOE
| GRID-N2IRESISTOR(ORMS)=0 |
0=CONDUCTION STARTS i
b—t— t +o 004 1y
[ 2
S QR SR (S S g
I
<
_f_ - _*_ —4—0 o
L | i B [ 4
_ 4]
JC \ 3
| 2 s
HEEEI S
| ]4 | | H
T 11 )
I DC ANODE VOLTS=600 | {008 8
_.1,—1_-4_4_ S =

s e 1 o2
N O N I

=16 -2 -8 -4 [+]
OC GRID-N2I SUPPLY VOLTS
92CS-6865T!

AVERAGE GRID-N2|
CHARACTERISTICS
DURING YUBE CONDUCTION
SR
E¢= 6.3VOLTS
- GRID N82 Ssmu.o)con- +—
NECTED TO CATHO |
| GRIO-N22 RESISTOR(OHMS)=
GRID-N?| RESISTOR (OHMS)=0)

T
1|

+-|’—T—F—r—

) N N N
C ANODE MA_= &

| T Lo

T

T

&
0C GRID- N'l SUPPLY VOLTS
92CS - 68307

JULY 1, 1955 e — CE-6865T1

RADIO CORPOLATION OF AMERICA, HARRISON, NEW JERSEY -6830T
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105

THYRATRON

MERCURY-VAPOR TETRODE

ATA
Electrical: DATA

Continuous
Service

Intermittent
Service

Heater, for Unipotential Cathode:
Veltege* . . . . . . . . .. 5.0
furrent. « . . . 0 . . . . . 10,0

Direct Interelectrode Capacitanc¢a:
Grid-No.l to Anoda (Approx.) 0.3

Peak Voltage Drop (Approx.). . 16

Approx. Control Characteristics:
Anode Voltage. . . . . . . . 100
Grid-No.2 Voltage. . « . . . )
Grid-No.l Voltage. . . . . . +1

Ionizution Time (Approx.). . . 10

Detonization Time (Approx.). . 1000

Mechanical:

MYounting Position. .
Overall Length . . . . . . . . .

L

Seated Length. . . © 000000 O
Greatest Radius. . . . . + . . .+ .+ . .
9% 6 0 0 o 09000000000 oO0
Y8 6 © © 0 0 0 0 0 ©c 000000 o0

5.0
10.0
0.3

16

1000
0

-9
10
1000

Base . . . . . . ... . .. . Super-Jumbo

Haximunm Ratings, Absolut2 Values:

Vertical, Base Down

4

100 1000 volts

1000 1000 wusec.

10-1/4% + 1/4"

-Pin, with Bayonet

Continuous Intermittent
Service Service
PEAK FORWARD ANODE VOLT. 2500 750 10000
PEAK INVERSE ANODE VOLT. 2500 750 10000
GR1ID-No.1l (CONT.GRID) VOLT.:
Before Conduction. . . -1000 -1000 -1000
During Conduction. . . -10 -10 -10
GRID-No.2 (SH'LD GRID) VOLT.:
Before Conduction. . . -500 -500 -500
During Conduction. . . -10 -10 -10
INSTANTANEOUS ANODE CUR.:
Below 25 Cycles. . . . 12.8 5.0 g.0
25 Cycles and Highsr . 40 77 16
AVERAGE ANODE CURRENT. . 6.4 2.5 4.0
SURGE ANODE CUR., for
0.1 sac., max. 400 400 160
INSTANTANEOUS GRID-No.l CUR. 1.0 1.0 1.0
AVERAGE GRID-No.l CUR. . 0.25 0.25 0.25
INSTANTANEOUS GRID-Ho.2 CUR. 2.0 2.0 2.0
AVERAGE GRID-No.2 CUR. . 0.5 0.5 0.5
TIME OF AVERAGING CURRENT 15 5 1%
COND. -MERCURY TEMP. RANGE4 40-80 30-95 25-50

* Must be applied 5 minutes before anode voltugeois applied.
= 40°C.

& Racommended condenséd-mercury temperature

5 5.0
11.0 10.0 emp

volts

0.3 auf
16 volts

0 volts
-9 volts
10 psec.

11 +1/4"

2-13/16"
. 5T-30
No. 3917

mex,.volts
max.volts

max.volts
max.volts

max.volts
max.volts

Lax.anp
ZeX.amp
wax.amp

LAX .emp
W&EX . 8AD
D&X . amP
BAX . anp
max.smp
mEX .£€C

S¢

MAY 1, 1946 TUBE DIVISION

TENTATIVE DATA

RADIO CORPORATION OF AME LICA, HARLISON, NEW JERSEY



105
THYRATRON

13"DIA
16 MAX 7|
ANODE ¥
| TERMINAL
T CAP N2 3917

TERMINAL
o
——'~2'§"MAX “"t'tjf
i
1
73%L
CONTROLLING 4
MERCURY |
TEMPERATURE ;-
_LARGE METAL-
." SHELL SUPER-
x JUMBO 4-PIN I
B T
HEATER
TERMINAL —
CATHODE
£ HEATER
e Y - CATHODE , GRIDS
SHIELD- GRID DE RETURN
TERMINAL TERMINAL g5¢cs5-6699

OPERATIONAL REGION
OF CRITICAL GRID VOLTAGE

CONDENSED Hg TEMPERATURE 40°C ] ‘
SHIELD-GRID VOLTAGE ZERO |
v

Y ‘

I X
R
\GY. RN
1 /]

A%

=

AN
"
B1&
__+
.—t_
D-C ANODE VOLTAGE IN VOLTS

A

VAT

i_ K‘§\w\\ N
PN
3
——

HEEE

~18 —16-14-12-10 -8 —6 —4 -2 0 42 +4 +6 +8
D-C GRID VOLTAGE AT START OF DISCHARGE IN VOLTS aq:05-€702

VA4

VAY 1, 1946 TUBE DIVISION CE-65093-6702

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
World Radio Histo




Maximum Ratings,

Absolute Values:
For frequencies up to 150 cycles

PEAX FORWARD ANODE VOLTAGE . « . « « &
PEAK INVERSE ANODE VOLTAGE . « . « . .
PEAK GRID VOLT. (Before Conduction). .
FPEAK ANODE CURRENT « .+ « &+ ¢ ¢ & « o .
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 RANGE4 . . .

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

14t Averaged over any 30-second interval.

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

(o)
@ <
627
THYRATRON
MERCURY-VAPOR TRIODE
DATA
Electrical:
Filament:

yoltaget . . . . . . . 2.5 D 00oO0DODOD oo EOE

current. o« « » o » » o 6.0 s s s s s e s s o . @mMp
Direct Interelectrods Capacitance:

Annde to Grid (Approx.) 2.5 T T o
Pouk Voltage Drop. . . . 12 e o s o o s o o » VOltE
Control Characteristic . Negative
Ionizution Time (Approx.) 10 v e s+ e« + o useconds
Deionization Time (Approx.) 1000 . e s+ « « . . pseconds
Mechanical:

Mounting Position. . . . . . . . . . . . Vertical, Buse Down
Overall Length « o« ¢ v o ¢ o v o o v o 4 o o o B23/8" £ 1/4n
Seated Lengthe « o « ¢ ¢ o v o o o « 4 o o 4 . 6" 1/4"
Maximum DIBMELEr . v v 4 o o ¢ 4 6 o . 0 o . W 2-1/16"
CADe ¢ « o o o o o o o o o s o s o o o o o+ » MHedium Metal
Base . « . . « . .« .+« o+« . Small Shell Super-Jumbo 4-Pin

1250 max. wvolts
2500 max. volts
~500 max. volts
2.5 max. amnp
0.64 max. amp
25 max. amp

4 max.  pamp
0.25 max. amp
0.06 max. amp
25-70 °c

MAY 1, 1946

TUBE DIVISION

TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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627
THYRATRON

MEDIUM
CAP

SMALL SHELL |

SUPER - JUMBO
4-PIN BASE —*]

il

-1~ FILAMENT

NO CONNECTION
92C5-8739

OPERATIONAL REGION

OF CRITICAL GRID VOLTAGE

— T T T T
TYPE 627 l l
HEfFz2.5VOLTS - T .L--T — 1440
| | |
1 | —l —T—IZBO
1 L — + -|220§
‘ = 1) &
_L_l 1 '.Al ZJ‘— 1960 >
I AT6 o
O A
S S R E,‘l>§_L_ BOO§
| ['4
|
. - -4 84———640%
] <
———t Ar——t— 4800
NON-CONDUCTING - | <
+ +—— <3320
A
e PF I 160
| P g | ®
-24 -6 -8 0 +8
DC GRID VOLTS
92CS-6738
MAY 1, 1946 TUBE DIVISION CE-6739-6738

PADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




632-8B
MERCURY-VAPOR THYRATRON

NEGATIVE~-CONTROL TETRODE TYPE

GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:
Voltage . « « « . » » . . 5® . ... .. .ac0r dc volts
Current + v v v 4o v v oo 5 L i e i h e e e e . amp
Cathode:
Minimum heating time prior to

tube conduction . , . . .. o . . . o 5 minutes
Direct Interelectrode Capacitances (Approx. )
Grid No.l to anode. + o v v v o o v o - . . 0.04 ppf
Grid No.2 to anode. « + + « & & o » = » s = 3 ppf
lonization Time {Approx.) + « v o v o o o o & 10 usec
Deionization Time {Approx.) . . . . . . 1000 usec
Maximum Critical Grid-No.l Current ©c o000 o0 2 pamp
Anode Voltage Drop (Approx.}. e e e e 12 valts

Mechanical:

Mounting Position . . . . . . . . . . . . Vertical, base down
Maximum Overall Length. v + v v ¢« &+ o o o v« « » . . 8-5/16"
Seated Length o o v v v v v v v v s e 0w ow .. =127 2 1/4"
Maximum Radius (Inc\udlng side cap) + + v . .. .. . 1-3/4"
We'ght(Approx).................... 9 oz

Bulb. v v v v o e e e s e e e e e e e .. T-18
Top Cap v « v o o v « » » « » Skirted Medium (JETEC No.(C1-29)
Side Cap. v v v+ ¢ 4 s v m s e e s e s . . . Saddle Medium

Base. + v « s« s s 00 Sklrted—Medlum—Shell Small 4-Pin
with Bayonet (JETEC No.A4-71)
Basing Designation for BOTTOM VIEW, . v« « « . » » . » 4CD

Pin 1 -Heater 3) Pin 4 - Heater,

Pin 2 - Cathode, Cathode
Circuit Top Cap - Anode
Returns Side Cap~-Grid No.1l

Pin 3-Grid No.2

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 Naximum
Ratings, some form of heat-conserving enclosure
or auxiliary heater will be required.

Cooling--when the operating conditions are such that the
maximum value of the operating condensed-mercury
temperature is exceeded, provision should be made
for forced-air cooling sufficient to prevent ex-
ceeding the maximum value.

® under operat|ng conditions where the average anode current does not
exceed 0.5 ampere, the heater voltage may be increased to 5.5 volts.

g% TUBE DIVISION TENTATIVE DATA

RADIO COTPORATION OF AMERICA. HARRISON. NEW JERSEY



632-8
MERCURY-VAPORTHYRATRON

IGNITOR~FIRING AND GRID-CONTROLLED RECT!F{ER SERVICE
Maximum Ratings, dosolute Values.
For anode-sutply frequency of 50 cps
Temperature Range
0" to 80oC"
PEAK ANODE VOLTAGE:

Forward., « « & o & o = « F . 1500 max. volt

IAVETSEr o o o o o o « a o o o 5 o & =« 1300 max. volt
GRID-No.2 {SHIELD-GRID) VOLTAGL:

Peak, before tube conduction . . . . . . =300 max. olt

GRID-No.1 ([CONTROL-GR!D! VOLTAGE:
Peak, betora tubs conduction . . . . . . =1000 max. -olt
CATHODE CURRENT:

Fauls, for duration of 0.1

. Racommended temperalure range of condensed mercury is 459 to 50°¢C.
W Averaged over any interval of 30 seconds maximum.
25 Max
| [T 26 MAX~
SKIRTED MEDIUM CAaP | ; l
JETEC N2CI-29 —— | _ f f
| |
1 | |
| i
|
i
|
7h
134" tly,
ZONE WHERE s &
| TCEOF;L'EENSED-MERCUR( MAXC | s ~
MPERATURE ShCULD 8%
8E MEASURED——~ T I
! SACCLE
| 0E AN MEDIOM |
43 \ /CAP | |
! ¥ —
| SKIRTED-MEDIUM-SHELL . T
SMALL 4-PIN BASE g0 |
! WITH BAYONET <8
JETEC N2A4-7' | | !
| N N § !
U S |

8-56 T TENTATIVE DAT
TUBE DIVISION

24D O COIPORA’ Gfa OF AUFP (4 «aRPISON HEW JERSEY

Operating Condensed-Mercury

Peak v o o v v 4 s ¢ 4 s e e mna e 30 max. amp
Average# . . 25 max, amg

SECONd MAX. + o & = « « ¢ & & « o = . 150 max. amp
AVERAGE GRID-No.2 CURRENT# , , . . . . . . +0.25 max. amg
AVERAGE CRID-No.1 CURRENT* . . . . . . . . +0.25 max. ampi

|
|

A



632-B
MERCURY-VAPOR THYRATRON

f
. OPERATIONAL RANGES
OF CRITICAL GRID-N<2| VOLTAGE

Ef=5 VOLTS ]
GRID-N22 (SHIELC) VOLTS =0 |
RANGE SHOWN TAKES INTO AC- |
COUNT INITIAL DIFFERENCES |

BETWEEN INDIVIDUAL TUBES
. ANC SUBSEQUENT DIFFER- |
ENCES DURING TUBE LIFE |

SRID RESISTOR = 0 OHME

CONDENSED-MERCURY TEMP-
FRATURFE = 40° TO 80° C [
T |

=

—

I A [ I

+ i 0
4
| CRITI-
. ———+—+ A Car. t-ciNll—_-N:-moo
——1— 1”‘; = 12002
1
R e &\ 0o S
!
4 '\ L eco §
2 |
1171 —- -soo:
- <
NON- CONDUCTING 1i00 & {
[ \ o |
T —|z00
1] lo

1 ] ! 1
-50 -40 -30 -20 -0 O +10 +20
DC GRID-N2| SUFPLY VOLTS

92C5-9008T

E£25VOLTS
GRID-N22 (SHIELD) VOLTS= 10
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES
| BETWEEN INDIVIDUAL TUBES
AND SUBSEQUENT DIFFER~
ENCES DURING TUBE LIFE
. GRID RESISTOR =0 OHMS
CONDENSED-MERCURY TEMPER-
| ATURE RANGE = 40°T080°C
4 ; ;

|

L lisoo
| N CONDUCT-}i400
CRITICAL ING
H— - !nzoo;’_’
® s
———+ 4000 §
r —+——+ —+ + Hs00 § |
NON- | 2
I CONDUCTING 1 e00 &
——t—t AUl :400.;,
| ‘_ | I
2 R R +——200

~ o
=50 -40 -30~20 -10 O +i0 +20 '
OC GRID-N21 SUPPLY VOLTS

92C5-9007T J

— = T

TUBE DIVISION 9 T

¥AD O COPPORA” ON OF AMERICA Ward SON NEW JEPSEY







672-A
THYRATRON

MERCURY-VAPOR TETRODE
Supersedes Pype 672

GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voltage. . . . . . . . .. S5 + ... .. ac or dc volts
Current. . . . . ... .. 9 ocooooooooboaa amp
Cathcde:

Min. Heating Time, prior to tube condu¢tion. . . 5 miiutes
Direct Interelectrode Capacitances:

Grid No.1 to Anode . . . . . . . . o v w e . e 0.04 put

Grid No.2 to Anode . . . . . . . . .. . PR 3 puf
lonization Time (Approx.). « v v & & v o o o o = . 10 usec
Deionization Time (Approx.). . « v v v « v « v « . 1000 usec
Maximum Critical Grid Current. . . . . . . . . . . 2 pamp
Anode Voltage Drop (Approx.) . v « v v v v v v = . 12 volts
Mechanical:
Mounting Position. . . . . . . . . . .. Vertical, Base Down
Overall Length . . . . . . . . .. .. .... 7-7/8" t 1/4"
Seated Llength. . . . . . . .. .. ... ... 7-1/8" ¢ 1/4"
Maximum Diameter . . . . . . . v v 4 4 440 ... 2-5/16"
Bulb . . . . . o e e e e e e e e e e e e e .. T-18
Cap. v v v v e e e e e e e e e e e e e . . Skirted Medium
Base . . . . . ... Large-Shell Super-Jumbo 4-Pin, Bayonet

Basing Designation for BOTTOM VIEW . . . . . . . . . . 4CE

@Lo 13!

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 cycles
Maximum Ratings, Absolute Values:
PEAK ANODE VOLTAGE:

Forward. . . . . . . . .. ... .. 2500 max. volts

Inverse. . . . . . .. 00 e e e 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:

[{F8c coooooocooooo000a0a0s 40 max. amp

Average® . . . . .. ... ... ... 0 3.2 max. amp

Surge, for duration of 0.1 sec. max. . . 150 max. amp

O See next page.

(continued on next page)

JUNE 1, 1948 EETE TENTATIVE DATA
RADIO CO”OIA'IO.N .O! AI!I{CA :MIIISON. NEW JERSEY



% &
4

672-A
THYRATRON
GRID-No.2 CURRENT:
Peak v v v v v v e e e e e e e e e e 1 max. amp
Average® . . . . . v oo v e e e e e e 0.25 max. amp
GRID-No. 1 CURRENT:
Peak . . . . . . v v v o v e 1 max. amp

. Averaged over any interva) of 15 sec. max,

5.
SKIRTED [~ f‘”'?——
MEDIUM CAP :

N2 39002 —|— i T 1}

ANODE |
TERMINAL ‘ l

Tis BULB | 7%

LARGE-SHELL
SUPER- JUMBO | aly

4-PiIN
BAYONET BASE {

o]
0

O Ov
i]o;

BOTTOM VIEW OF BASE

92CS-6735RI

Average®™ . . . . . 4 i v e e e e 0.25 max. amp
COND.—MERCURY TEMPERATURE RANGEA . . . . . 40 to 80 oc

& Recommended condensed-mercury temperature is between 452 and 50°c.

SEPT. 30, 1948 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON MW JERSEY

CE-6735R1
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672-A
THYRATRON

Sy

OPERATIONAL RANGES

OF CRITICAL GRID-N21 VOLTAGE

v -
TYPEB72-A
| E£=5.0 VOLTS |
GRID-NZ2 2 (SHIELD) VOLTS=0

——2500

{——{2000

1500

AC ANODE VOLTS (PEAK)

IL —1000
|

—+—t—+ —1_— 500
NON-

r__CONDUCTING. 4&;_ -
e
[ 11 1 N

-40 -20 [} +20
DOC GRID-N21 VOLTS
92CM-6734TI

[TvPE 672-A |
Ef=5.0VOLTS
[ GRID-N22 (SHIELD) VOLTS=10

—2000

—{1500

AC ANODE VOLTS (PEAK)

NON-
[‘cog«ouc TING
1

>

d L N—
-20 [¢] +20
DC GRID-N2 VOLTS
92CM-6929T

L
-40

SEPT. 30, 1948

TUBE DEPARTMENT CE-6734T1-6929T

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
/orld Radio Histo
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676
THYRATRON
MERMURY-VAPOR TRIODE
Electrical: DATA
Heater, for Unipotential Cathode:
Voltage*. . . « « o« o & 5 e o o o o o o o o vVOlts
current + .« « o o« o o 10 e e s 4 4o o e o o o amp
Direct Interelectrode Capacitance:
srid to Anode (Approx.) 5 P 1Tt §
Peuk Voltage Drop « « . o 12 P (28 £
Control Charasterietic, , Negative
Ionization Time (Approx.) 10 e 4 o o o o o o useconds
Deionization Time (Approx.) 1000 s o s ¢ s o o « useconds

Mechanical:

Mounting Position .
Overall Length. . .
Maximum Diameter. .
CaD o o o o o o o
Buse. « o+ o ¢ ¢ o o

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

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

Before Conduction . . . .
PEAK ANODE CURRENT. . . . .
AVERAGE ANODE CURRENT . . .
SURGE ANODE CUKRENT for

0.1 sec, max.

GRID CURRENT : Before con-
duction (Grid Negative)
PEAK GRID CURRENT + « « « &
AVERAGE GRID CURRENT. + « .
TIME OF AVERAGING CURRENTS.
COND.-MERCURY TEMP. RANGE®

Vertical, Base Down
o o 11=1/47 2 1/2n
e e e e o 3-13/16n

ST-30

e o o o o o +N0O.3985
Large Shell Super-Jumbo 4-Pin

Welder-

Continuous Control
Service Service
2500 max. 750 max.
2500 max. 750 max.
-500 max. =530 max.
40 max. 77 max.
6.4 max. 2.5 max.
200 max. 200 max.
5 max. 5 max.

1 max. 1 max.
0.25 max. 0.25 max.
15 max. 5 max.
40 - 80 40 - 90

volts
volts

volts
amp
amp

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

4 Recommended condensed-mercury temperature range, 45 - 559C.

MAY 1, 1946

TUBE DIVISION

RADIO C OF AMERICA,

TENTATIVE DATA

NEW JERSEY
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676
THYRATRON

ANODE -—[Je—capne ¥
TERMINAL /7~ 7\ 3985

LARGE SHELL
SUPER-JUMBO

4-PIN BASE — - ‘
|

I I i

NO CONNECTION GRID
92C€5-6733

CATHODE
HEATER

HEATER
OPERATIONAL REGION
OF CRITICAL GRID VOLTAGE

TYPE 676
| E£=5.0VOLTS

2500

[

CRITICA 2000

1500

| CONDUCTING

AC ANODE VOLTS (PEAK)

DM
g

PN
8

NON-
CONDUCTING

-20 -0 0 +5
DC GRID VOLTS

92Cs-6732

VAY 1,

19486

TUBE DIVISION CE-6723-0732

RADIO CORPORATION OF A A, HA ON, NEW JERSEY
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677

THYRATRON

MERCURY-VAPOR TRIODE

Electrical: DATA
Heater, for Unipotential Cathode:

Voltage¥*. . o o« o o o o 5 . volts

Current . . « « « ¢« « «» » 10 e s s s s s s s s o Aamp
Direct Interelectrode Capacitance:

Grid to Anode (Approx.) . 5 T T IT

Peak Voltage Drop . . . . . 12 s s e s s o s s s vOlts
Control Characteristic. Negetive

Ionization Time (Approx.) . 10 s s s s o s « « useconds
Deionization Time (Approx.) 1000 s s e o o o » o useconds

Mechanical;

Mounting Posi<ion
Overall Length. .
Meximum Diameter.
Cap « & « 4 o o &
Bagse. . ¢« . . . .

. Vertical, Base Down
e e . 11-1/zm X 1/20
e e e e s 313/16m
s s s 4« s s e« ST=30
e o s s o s o oNO.3985
o O [,arge Shell Super.-Jumbo 4-Pin

Maximus Ratings, Absolute Values:
For frequencies uptol50 cycles

PEAK FORWARD ANODE VOLTAGE. . + o s o « 10000 max. volts

PEAK INVERSE ANODE VOLTAGE. . + s s » « 10000 max. volts

PEAK GRID VOLTAGE:
Before Conduction . .
Anode Negative. . . .

=500 max. volts

.. e e e e 10 max. volts
PEAK ANODE CURRENT. . . . . o s s e 15 max. amp
AVERAGE ANODE CURRENTIF . . o 4 o o o o o 4 max. amp
SURGE ANODE CURRENT for 0.1 56C., MBX. . 16 max. amp
GRID CURRENT: Before Conduction (Grid Neg.) 5 max. pamp
PEAK GRID CURRENT « o ¢ o o o o o » » o o 1 max. amp
AVERAGE GRID CURRENTHE . . o o o « o » » 0.25 max. amp
COND.-MERCURY TEMPERATURE RANGE* . . . . 30 - 50 S

* Heater voltage must be applied for ut leust 5 minutes be—
fore unode voltage 1s applied.

#% Averaged over any l5-second interval.

4 Recommended condensed-mercury temp. range, 35 - 45%¢.

MAY 1, 1946 TUBE DIVISION TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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677
THYRATRON

ANODE ——»[ % cap N2
TERMINAL 63955

LARGE SHELL
SUPER - JUMBO
4-PIN BASE —

NO CONNECTION GRID

CATHODE
HEATER 92CS- 673!

HE ATER

OPERATIONAL REGION
OF CRITICAL GRID VOLTAGE
- - 10000
TYPE 677

[E£=50VOLTS |
S T —

|

CONDUCTING

N —

s

:

S

|
1
CRITICAL
|

|

i
]
L
;

:

AC ANODE VOLTS (PEAK)

|
l

I

T
__L‘él 1
1
L
|

|

4+ 1

T

- 4—‘ 2000
DUCTING

-

.
g
]
(=]
.
G

DC GRID VOLTS 92CS-6730

MAY 1, 1946

TUBE DIVISION CE-6731-6730
RADIO COIPOIA'ION,IISON, NEW JERSEY




710/601

Gas and Mercury-Vapor Thyratron

NEGATIVE-CONTROL TRYODE TYPE

GENERAL DATA
Electrical:

Filament, Coated:
Voltage (AC or DC) between pins

T T 2.5 volts
Current at 2.5 volts . . . . . . . . . .. 9p2 amp
Minimm heating time prior te

tube conduction. . . . . . . . . o .. 20 Sec

Direct Interelectrode Capacitances (Approx.l:2

Grid toanode. . . + + « v 4 4 e e 0 e e 2 put

Grid to cathode. . . . . . .+ « « « .« . . . 12 puf
jonization Time (Approx.}. . . « . « « « . . 10 usec
Deionization Time {Approx.). . . . . . . . . 1000 usec
Peak Tube Voltage Drop at anode

amperes = B. . . . . 4 s . e e e e e e s 10 volts
Mechanical:
Operating Position . . . . . . . . « . . . Vertical, base down
Maximum Overall Length . . . . . . . . . . . .. . .. 6-1/4"
Maximum Diameter . . . . .+ « « 4« 4 o o 0 e e e e e 1-5/8"
wenght (APPFOX.) « v v v v v e e e e e e e e e e e 4 oz
BUYD v v v e e e e e e e e e e e e e e e e e e e e e e T13
Cap ............... Med ium (JEDEC No.C1-5)
Socket . v v v e e e e e e e e e e e e e e e Small 4-Contact
Base . . . . . v v e e e e Medium-Shell Small 4-Pin

with Bayonet {JEDEC No.A4-10)
Basing Designation for BOTTOM VIEW . . . . . . . . . .. ACF
OO
Pin 1 -Filament Pin 3~ Grid
Pin 2 -Filament Pin 4 - Filament
Tap, Cir- Cap - Anode
cuit Returns ° . °

Thermal:
Type of Cooling. . . . . « v v v v v v v v v v v Convection

Temperature Rise of Condensed Mercury toEqui-
1ibriumAbove Ambient Temperature {Approx.):
NO 10ad. + v v« v e e e e e e e e e e s 25 oC
Full 10ad. + « v v v v v v v e v e e 30 oC

GRID-CONTROLLED-RECTIFIER SERVICE
Maximum and Minimum Ratings, Absolute-Naximum Values:
For anode-supply frequency of 6o cps
PEAK ANODE VOLTAGE:

Forward, . . . « v v v o v v v e e e e 1500 max. volts
INverse. . v v v v v v v e e e e e e e 1500 max. volts
e

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62



710/ 6011

PEAK NEGATIVE GRID VOLTAGE:

Before tube conduction. . . . . . . . . . 500 max. volts

During tube conduction. . . . . . . ... 10 max. volts
CATHODE CURRENT:

Peak. . . . © 0o0ooooo0aoo0oo0 0 30 max. amp

Average®. . . . . . . ... ....... 2.5max. amp

Fault . . v v e e o 250 max. amp
CONDENSED-MERCURY TEMPERATURE

RANGE (Operating}®. . . . . . . . . .. . 40 to +80 oc

2 without external shield.
Averaged over any interval of 5 Seconds max imum.

€ For longest 1ife, the operating condensed-mercury temperature range after
warm—up shoulgbe kept between +400 and +800 C which corresponds approxi-
mately to +10° to +50° C ambient.

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



714 /7021

Gas and Mercury-Vapor Thyratron

‘ NEGATIVE-CONTROL TRIODE TYPE

GENERAL DATA
Electrical:?
Filament, Coated:
Voltage (ACor DC). . . . . . . .. ... 2.5 volts
Current at 2.5 volts. . . . . . . . ... 501t0.5
Minimum heating time prior to
tube conduction . e e e e e sec
Direct lnterclectrode hap 1 r
Grid to anode . . e e e e f
lonization Iime (Approv ) T |
Deionization Time (Approx.) . . . . . . . . 100
Maximum Critical Grid Current .
Peak Tube Voltage Drop at 3Inode
amperes = 3 . . . . . . e a e e e e 1 volts

Mechanical:
Operating Position. . . . . . . . . . .. Vertical, base down
Maximum Overall Llength. . . . . . . . . . . . .. .. 6-1/8"
Maximum Diameter. . . . . . . . . . . . .. ...
Weight {Approx.). . .
Bulb. . . . .

Cap . . . .o e e e e e e e .‘APanu.n ("UE(‘ No.C1-5)
Socket. . . . ... ... . . >mll 4-Contict
Base. . . . . . .. . ... . nwhr—“mll Small 4-Pin
with Bayonet (JEDEC No.A4-10)

Basing Designation for BOTTOM VIEA. . . . . .36

Pin 1-Filament Pin 3-34rid
Pin 2 -No Internal Pin 4 -Filament
Connection
Thermal:
Type of Cooling . . .. .Convection
Temperature Rise of Condensed Mercury to Eqm
librium Above Ambient Temperature (doprox. )
. GRID-CONTROLLED-RECTIFIER SERVICE?

Maximum and Minimum Ratings, Absolute-Maximum Values:

For anode-supply frequency of 60 cps
PEAK ANODE VOLTAGE:

Forward . . . . . .. . .. . ... ... 1250 max. volts

Inverse . . e e e . .. 1250 max. volts
PEAK NEGATIVE GRID VOLTAGE:

Before tube conduction. . . . . . . . .. ‘ max. volts

During tube conduction. . . . . . . . .. 10 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62



714 /7021

ANODE CURRENT:

Peak. . . . . . . . . . .00 3 max. amp
Average€. . . . . . . . ... 1 max. amp
Fault . . . . . . . . .o 50 max amp‘
CONDENSED-MERCURY TEMPERATURE
RANGE (Operating)d. . . . . . . .. . . . 40 to +80 oc
3 with circuit returns to filament-transformer center-tap.
b without external shield.
: Averaged over any interval of 5 seconds maximum.

fFor longest life, the operating condensed—mgrcury_temperature range after
warm—-up should be kept between +40% and +80° C which corresponds approxi-
mately to +100 to #5009 C ambient.

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @



716 /6855

Gas and Mercury-Vapor Thyratron

. NEGATIVE-CONTROL TRIODE TYPE

GENERAL DATA
Electrical:?
Filament, Coated:

Voltage (ACor DC). . . . . . .. aa 0o Bod volts
Current at 2.5 volts. . . . . . + + . . . 6.3 t+ 0.8 amp
Minimum heating time prior to
‘ tube conduction . . . . . . . . . . .. 15 sec
Uirect Interalactrode Capacitance (Approx.) P
Grid to anode . . . . . . . . . . . - 3 wuf
lonization Time (Apprux.) . . . . . ... 10 usec
Deionization Time (Approx.) . . . . . . . . 1000 usec
Maximum Critical Grid Current . . . . . . . 10 ua
Peak Tube Voltage Drop at anode
. AMPETeS = 5 v v v v vt e e e e e e s 8 volts
Mechanical:
Operating Position. . . . . « . « .+ .. Vertical, base down
Maximum Overall tength. . . . . . . a oo o ... 4-3/8"
Diameter. . . . v v i e e e e e e D1 438" to 1.562"
Weight {Approx.}. . . . . . . . . . . ... .. 3oz
ol 6 0 0 0 0 0 0 0 096 0000000000000 G o0 T12
Socket. + . . . o e e e e e e e e . Small 4-Contact
Base. . . . . . . .4 . e e e Medium-Shell Small 4-Pin
with Bayonet (JEDEC No.A4-10)
Basmg Designation for BOTTOM VIEW. . . . ... .4D
) ©,
Pin 1 -Filament Pin 3 -Grid
Pin 2 - Anode Pin 4 —-Filament

‘ Thermal:

Type of Cooling . . . . . . . . . . .Convection
Temperature Rise of Condensed Mercury to Equl
libriumAbove Ambient Temperature {Approx.) . 30 oc
' GRID-CONTROLLED-RECTIFIER SERVICE?
Maximum and Minimum Ratings, Absolute Noximum Values:

For anode-supply frequency of 60 cps
PEAK ANODE VOLTAGE:

Forward. . . . . . . . .« . . .. . . . . 1250 max. volts
Inverse. . . . . . v v v u e e e e e e e 1250 max. volts

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

Electron Tube Division Harrison, N. J. 5-62

@ RADIO CORPORATION OF AMERICA DATA



716 /6855

Peak. . . . . . . . ..o oo e 8 max. amp
Average®. . . . . ... L Lo 1 max. amp
Fault . . . e e e e e BO max. amp

"ONDENSED-MERCURY TEMPERATURE

a0 ocw

RANGE (Operating)9. . . . . .. . .. . . -40 to +80 oc

With circuit returns to filament-transformer center-tap.
Without external shield.
Averaged over any interval of 5 seconds maximum.

For longest 1ife, the operating condensed-mercury temperature range after
warm-up should be kept between +400and +800 C which corresponds approxi-
mately to +100 to +50% C ambient.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison. N. J.



760/6858

Gas and Mercury Vapor Thyratron

NEGAT!VE-CONTROL TRIODE TYPE

GENERAL DATA
Electrical:?
Filament, Coated:

Voltage (ACor DC). . . . . . . . . . ... 2.5 volts
Current at 2.5 volts. P R
Minimum heating time prior to
tube conduction . . . . . . . . .. .. 60 seq
Direct lnl Yeutrude Capacitance (Approx. }:b
Grid to anode . . e e e 4 i f
lonization Time (Approx ) e e e e e 10 usec
Deionization Time (Approx.) . . . . . . . . . 1000 usec
Maximum Critical Grid Current . . . . . . . . 10 7%
Peak Tube Voltage Drop at anode
amperes = 20. . ., . . e e e e e e e 12 volts
Mechanical:
Operating Position. . . . . . . . . .. . Vertical, base down
Maximum Overall Llength. . . . . . .. . . ... ... 9-1/2"
Maximum Diameter. . . . . . . . . . . . . . . .. .. 2-9/16"
Weight (Approx L e e e e e e e e e e e 9 oz
Cap . . . s e e e e e e e .. Medium (JEDEC No C1-5)
Socket. . . . . . . . .. . . Super-Jumbo 4-Contact
Base. . . . . . . . e Larqe Metal -Shell Super-Jumbo 4-Pin
with Bayonet (JEDEC No. A4-18)
Basing Designation for BOTTOM VIEW. . . . . ... . 4BZ

Pin 4 - No Internal
Connection
Cap - Anode

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

Thermal:

Type of Cooling . . .+ . . .Convection
Temperature Rise of Condensed Mercury to
Equilibrium Above Ambient
Temperature (Approx.) . . . . . . . . ... 30

GRID-CONTROLLED-RECTIFIER SERVICE®
Maximum and Minimum Ratings, Absolute Maximum Values:

For anode-supply frequency of 60 cps
PEAK ANODE VOLTAGE:

Forward. . . . . . . . . . o e e 1500 max. volts

Inverse. . . . . . . . ... . . o« .« . . 1500 max. volts
PEAK NEGATIVE GRID VOLTAGE:

Before tube conduction . . . . . . . . .. )0 max. volts

During tube conduction . . . . . . . .. . 10 max. volts

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62



760/6858

CATHODE CURRENT:

[2={% 6 6 6 ac 0 0 D000 o00ODOOGOODG 77 max.
Average®. . . . . . . . .+ v v v oo . 6.4 max,
Fault . 770 max.

CONDENSED-MERCURY TEMPERATURE RANGE
(Operating)d. . . . . . . . . . .. . —40 to +80

With circuit returns to filament-transformer center-tap.
Without external shield.
Averaged over any interval of 15 seconds maximum.

a0 oce

amp
amp
amp

oc

For longest life, the operating condensed—mercury temperature range after

warm-up should be kept between_blOO and +80C C which corresponds approxi-

mately to +100 to +50° ¢ ambient.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

&



THYRATR!

)

884,885

NS
TRIODE TYPE

Far new _equipment design, RCA-884 is recommended.

®

Electrical:

GENERAL DATA
Type 884 | Type 885

Heater. . . . . . . Coated Unipotential Cathode
Voltage . . . . .. 6.3 +10% 2.5+10% a-cord-c volts
Current . . . . .. 0.6 WY o500« amp.
Direct Interelectrode
. (Capacitances:
Grid to Anode . . . [ 6 P puf
Grid to Cathode . . 2 2 o upt
Anode to Cathode. . 0.8 0.6 . uf
Tube Voltage Drop . . 16 16 .approx.volts
Physical:
Mounting Position . . Any Any
‘ Maximum Overall Length 4-1/8 -3/16 .. ... inches
Maximum Seated Length  3-9/16 3-9/16 .inches
Maximur Diameter. . . 1-9/16 1-9/716 . . . .. inches
Bulb. . . . . .. g ST-12 ST-12
Small Shell Small
E9Ce a0 0 e300 Octal 6-Pin {S-Pin
Basing Designation G-6Q; 54y
Pin 1-No Connection 0 O] Pin 1-Heater
Pin 2 —Heater G) Pin 2 - Anode
Pin 3 - Anode 2 @) Pin 3-Grid
Pin 5-Grid AL / Pin 4 -Cathode
Pin 7 —Heater OMO) (=12 Pin 5-Heater
Pin 8 - Cathode BOTTOM VIEWS

RELAXATION OSC!LLATOR — Sweep-Circuit Service®

Maximum Ratings, Absolute Values:

PEAK ANODE VOLTAGE. . . . . « o . . . 300 max volts
PEAK CATHODE CURRENT ®. . . . . . . . .. 300 max ma.
PEAK GRID CURRENT® . . . . . . . . 1 max ma,
PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts
D-C HEATER~CATHODE POTENTIAL. . . . . . -100 to +25 volts
AMBI ENT TEMPERATURE RANGE . =75 to +90 °c
Sror vest Vife results, it is desirable to delay tube conduction for

about 10 seconds after applynng heater voltage

cathode to reach normal operating temperature.

in order to allow the

average-current capabil
average cathode current
ficance.

4 1ne resistance of the g

per maximum instantaneous volt applied to the grid.
in excess of 500000 ohms may cause circuit instability.

-«—Indicates a change.

In sweep circuits designed so that the peak cathode current of
milliamperes will nqt be exceeded during condenser discharge,
sultant average cathode current

300
the re—
is so small in comparison with the
ity of the cathode that a maximum rating for
is omitted because it has no practical signi-

rid resistor should be not less than 31000 ohms
Resistance values

DEC. 15, 1944

RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, MARRISON, NEW MRSEY

| World Radio History]
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884,885
THYRATRONS

(continued from preceding page}

RELAY & GRID-CONTROLLED RECTIFIER SERVICE °
At Frequencies Below 75 Cycles per Second

Maximum Ratings, Absolute Values:

PEAK ANODE VOLTAGE. . . + « « v + v o v« 350
PEAK CATHODE CURRENT. . . .+ .+ « + « « o « 300
AVERAGE CATHODE CURRENT # . . . . . . . . . 75

PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES

OR BETWEEN ANY ELECTRODE AND HEATER . . 350
D—C HEATER-CATHODE POTENTIAL. . . . . . -100 to
AMBIENT TEMPERATURE RANGE . . . . . . . -75 to

'

¥

duction occurs,
# for an averaging period of 30 seconds.

-— Indicates a change.

max.
max.
max.

max.
+25
+90

9 The heater voltage should ve applied for 10 seconds before tube con-

volts ‘l'

ma.
ma.

volts
volts
oC

DEC. 15, 1944 RCA VICTOR DIVISION
RADIO CORPORATION . NEW JERSEY

DATA 1
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884
LINEAR SWEEP -CIRCUIT
OSCILLATOR AND AMPLIFIER
- S2
Ry, R L Ty co
RCA-884 [Co s
Y
.% )
—
R
iﬂ| Rp 8 8 4 € o
[ { Ry
SYNCHRO- b 11 T0
NIZING HORIZONTAL
oo T LT Ii eI
7 |esoy|— P F
p—
s ﬂu | Fiz | Ri3 [ﬂm L_,__’__
l r aFl lzcpe !
— 1
- L
N EXTERNAL  B- +450V.
HORIZONTAL
DEFLECTING
VOLTAGE

=0.2% uf OR GREATER
C2°0.2%uf 500 V.
C3=0.1uf, 500 V.
Cq4=0.04 F, 500 V.
C5=0.015 uf, 500V.
Ce =0.005 puf, 500V.
C7=0.002 1, SO0V.
Cg = 0.0008 uF, S00V.
C9 =0.5uf, 250V.
C10=0.5 uF, S00V.
Cl=25uF 15V
Ci2=8uf, 200V,
= 5000 OHM(MAX )POTENTIOMETER
R2=NOT GREATER THAN 50000 OHMS
R3=2000- 3000 OHMS,0.5 WATT

R4 = 350-500 OHMS,0.5 WATT
R5= 0.3-0.5MEGOHM, 0.5WATT
Rg =1 MEGOHM POTENTIOMETER
R7 =1 MEGOHM,0.SWATT

Rg = 0.5MEGOHM POTENT IOMETER
RQ = 850 OHMS, 0.5 WATT

R)0= 0.1 MEGOHM, 0.5 WAT T

R)j = 1500 OHMS, 0.5 WATT

Ri2 = 25000 OHMS, LOWATT
R)3= 80000 OHMS, 1.0 WAT T

Rig = 60000 OHMS, 1.0 WATT

R|5 = 2.0MEGOHMS, 1.OWATT

$) = 7-CONTACT S.P. SWITCH
$2= S.PD.T. SWITCH

92CM-4875R!

APPROXIMATE FREQUENCY RANGE (CYCLES/SEC.)

[ I T
switcn (s,) ou] Gy <y TR 6 ¢ |
T T
R AT Q’“- JED 40 110 | 280 670 1500 | 3600
Min, i 60 130 380 } 880 2200 4900 :uuoo

The license extended 10 the purchaser of tubcs appears in the ticense

Notice accompan,mg them,
without assuming any obligations.

Informat jon contained herein is furnished

-a— Indicates a change,

DEC. 15, 1944

RCA VICTOR DIVISION

DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JRRSEY
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AVERAGE CONTROL CHARACTERISTIC

111 1

TT1 1

T11 JITTIITT 1] 1
T LA NEEEE D! T
t .
Hl Ef=6.2 VOLTS

- @
11
1
250
w
V]
[+4
<
I
H g
2005
+ Q
1 =
P
1 o
+ <
. =
1 150 ¥
: @
o]
w
)
-
)
: 100 3
Ll
-
| @
J
o
50
1
-40 =30 -20 -10 o]
GRID VOLTS
JAN. 4, 1945 RCA VICTOR DIVISION 92CM—-4883RI

BADIO CORPORATION OF AMERICA MAREISON, NEW JERSEY

World Radio Histol



VOLTAGE REGULATOR

@ %
991

Type Glow Discharge
Max imum Overall Length 1-9/16"
Maximum Diameter 5/8"
Bulb T-4-1/2
Base Bayonet Candelabra, Double Contact
Operating Conditions:
Startnng-Supply Voltage (D.C.) 87 min. volts
Peak Current * 3 max. ma.
Continuous Current {D.C.}*" 2 max. ma.
. o 67 max. volts
Operating Voltage 148 min. volts
If the 991 is used with a ?ulsahn? or alternating supply voltage,
o« the peak current should be limited to 3 ma

Sufficient resistance must nluys be used in series with this tube
to limit its d-c current to 2 mi
' A For d-c operating current bet-een 0.% and 2 ma.

b S e
MAX. DIA. TUBE MOUNTING POSIT|ON
S VERTICAL OR WORIZONTAL

Tal,BuLe

1 %"
MAX,
!

REGULATION CHARACTEROSTIC
T

STARTING —— 71352'9

l 1 VOLTAGE
7

I T e e

BAYONET CANOELABRA, - l } ] _
DOUBLE CONTACT BASE . H ]
gvc — — + —1—
AN  HH11
(BAn ' [ | .
ges—H § bt
) Nk R
v
° 1 |
Z 60 T ~+—+
E ] _}, !
1
BOTTOM VIEW OF BASE §55 -_} j <+ l
IJ[
92¢-4614 Ll S | | 4
'\opt:antor«r_l +—
50| IN THIS REGION 4
I I
NOT RECOMMENDED
b+ — ‘T.—' —
FENEEEEE RN
| | 1|
0 0.5 1.0 2.0
OPERATING MILLIAMPERES D.C.
92C-4618
DEC. 1, 1939 DATA

RCA RADIOTRON DIVISION
2CA MANUFACTURING COMPANY INC







1946
VACUUM-GAUGE TUBE

THERMOCOUPLE TYPE

DATA

General:
Heater, for Thermocounle:

Voltage {Approx.). . . . 1 .+« .« . .ac or dc volts

Current. . . . . . . . 0.070 e e e e e e e e e . . amp
Resistance of Thermocouple. 5 approx. . . « « « . . . Ohms|
Maximum Overall Length (with tubulatlon) ... B-l7an
Maximum Diameter . . . 8 00000000 O 1-11/16"
Bu]b............... .. T-12
Tubulation . .« . . . o . ... 3/8" Dlameter Hard Glass,

Corning Code 772 Nonex

Mounting Position. . . . . . . . . . . . . Any
Terminal Arrangement . . . . . . . . .. “See’ Outlune Drawlng
Terminal Connections:

H - Heater TC - Thermocouple

TCo °7¢
e b
Calibration:
See next page.
HARD GLASS 3g'aPPROX.
CORNING CODE

772 NONEX

1 e MaA
(1 X.

Ti2 BULB AREROX.

4 TERMINAL
LEADS _L

050" DIA.
L
3l

THERMOCOUPLE APPROX,
I }
HEATER™™

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

'/2' LD,
*MBROWN HEATER LEAD SHOULD BE CONNECTED
TO POSITIVE TERMINAL OF DC HEATER SUPPLY. 92(S8-6815

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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1947
VACUUM-GAUGE TUBE
PIRANI TYPE
DATA
General:
Filament, Platinum |ridium:
Voltage (Approx.). . . . 10 . .. .. .....dcvolts
Current (Varies with
Gas Pressurel. . . 70-100 . . .. ... .. .. ma.
Resistance between base
pins No.1l & No.2 un-
der vatuum better than
3 x 10-5 mm of mercury 135.8 . . . . .. .. ... ohms
Maximum Overal| Length (Including tubulatlon) . 7-9/16"
Maximum Diameter . . . . . . « . ¢« v o 0000 1-3/716"
Bulb . v v v i e e e e T-9

Tubulation . . . . « .« « v .. 7/32" anmeter Sort Glass,
Corning Code 001 Lead

Mounting Position. . . . . . . .. e 4 e e e e e . .
Base . . . . . .. SmaHSheHSmaHﬂ.Pm
BOTTOM VIEW

Pin 1 -Filament G 3

Pin 2 -Filament R-Series Filament--

Pin 3 -No Connection Calibrating

Pin 4 - internal g Resistor in
Connection - O {a) base of tube
Do Not Use = =

Maximum Ratings, Absolute Values:

FILAMENT VOLTAGE . . . . . v v v ¢« o v o . 16 max. volts

Calibration for 1947 in Accompanying Circuit:
See curve on following sheet.

PIRAMI GAUGE BRIDGE CIRCUIT

1, _TOPINS N2
¥ 8N22 OF
2~ TYPE 1947

R2

=l 92C5-6853

R1: 50 Ohms R3 + METER: 15 Ohms R6: 120.7 Ohms

R2: 25 ohms R4 RS5: 10 Ohms each R7: 135.8 ohms

STEP 1: With switch S in position 2, adjust R2 so that
meter reads 2.5 milliamperes.

STEP 2: With switch S in posntlon 1, and with dry air
at atmospheric pressure in the 1947, adjust R1
$0 that meter reads 5.0 milliamperes.

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

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



1947
VACUUM-GAUGE TUBE

I
- V35 APPROX.
SOFT GLASS
CORNING CODE~__
001 LEAD
5
7 Yo
. 16
' Yig MAX'J B MAX.
|
i
T9 BULB "
N s Yie
APPROX.

SMALL -SHELL
SMALL 4-PIN

BASE | [

| .
e ! U.l: R

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

92CS-6816

JUNE 20, 1947

TUBE DEPARTMENT
24010 ¢ OF AMERICA, ., NEW JERSEY

CE-6816
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METER DEFLECTION~MILLIAMPERES

TUBE DEPARTMENT 92CM-6849
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1949
VACUUM-GAUGE TUBE
HARD-GLASS BULB, 'ONIZATION TYPE
® oATA
General:
Filament, Tungsten:®
Voltage (Approx.) . . . . I ac or dc volts
Current (Approx.) . . 2= amp
Max imum Tube Length (Includmg tubulation) 11-1/2"
Maximum Tube Radius . . . . . . « v v v o v v v o . 2-3/18"
Max imun Bulb Lemgth o o 0 0 o . c e e u s e 51/
Maximum Bulb Diameter . . . . . . . . . . . . . .. 2-1/16"
Buib . . . . .. .. o Bl s s .. T8
Tubulation . . . . . . . . ... 172" Dlameter Hard Glass,
Corning Code 772 Nonex
Operating Position . . . . . Vertical with tubulation up or
down:.Horizontal, with stem
press in vertical plane
Terminal Arrangement . . . . . . . . .. see Outline Drawing
Terminal Lead Connection :
Lead 1 - Common Lead 4 -Grid
Lead to
Filaments 4 TUBULATION

Lead 2 - Filament
Lead 3 - Filament
(Spare) Se

Max imum Ratings, Absolute Values:

FILAMENT VOLTAGE . . . . . . . . . . 6.5 max.
DC PLATE VOLTAGE DURING OPERATION . . -100 max.
DC GRID VOLTAGE DURING OPERATION . . 4200 max.
VOLTAGE ON GRID & PLATE TIED TOGETHER
DURING DEGASSING (DC OR PEAK AC) 650 max.
GRID & PLATE DISS{PATION (TOTAL)

DURING DEGASSING . . 150 max.
AMBIENT TEMPERATURE DURING OPERATION. 100 max.
GAS PRESSURE . . « . . « . o ¢« o 0.001 max.

Typical Degassing Conditions:
Grid Connected to Plate

Filament Voltage (AC or DC) . . . 6 6
‘Grid & Plate Voltage . . . . .. 350 rms 500 d
Grid & Plate
Current (Average) . . . . . 100 150

Typical Operation:
DC Plate Voltage . . . . =22.5 -22.5 =22.5

are for either filament operated alone, The filament volta
kept as low as possible during degassm? because use of a
voltage materially increases filament e,

.' The 1949 contains two filaments, one of which is a spare.

«tndica

Top Lead - Plate

volts
volts
volts

volts
watts

5
mm of Hg

volts
c volts

volts

values shown
e should be
os filament

tes a change

MARCH 1, 1954 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY

|World Radio History|
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1949
VACUUM-GAUGE TUBE

volt '

DC Grig Voltage + « « o . » 80 +110 +16(
Gric Jurrent .. . . e . W 1 1 1
Sensitivity o o 0 v v v . . 8 110 1450 wa/micrond
Calibration:
See curve on tolloaing sheet,
4 .90 5
3" 3"
1347 Y =
pLaTe. || 478
___‘_} . Vil
i3 v —~f-050"DiA .
1 Y K l 6 ¥
16 APPROX. - 8
APPROX. JAnae | | MAX.
_ [“] | ¢
|*
Yo DIA.
APPROX.
HARD GLASS
CORNING CODE
772 NONEX
L
578 .Ti6 BULB
MAX P |-
| n s
MAX.
. o2 Vg MAX. |
i, J t
. < 4 TERMINAL
aly LEADS
APPROX. U 050" DIA.
[ d
COMMON LEAD
FILAMENT
(SPARE) TO FILAMENTS
FIL AMENT
92CS-6817
MARCH 1, 1954 TUBE DEPARTMENT DA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



GAS PRESSURE — MM OF Hg

<
@ v
Y
1949
CALIBRATION CURVES
LN N N B B | T T T T T T T]
_l B GAS = DRY AIR
A GRID MILLIAMPERES(Ic) =10
s PLATE VOLTS(Ep)=-22.5 ||
+ TO CONVERT MM TO MICRONS, 7]
MULTIPLY VALUES BY 1000 = L]
IEAA
AC
/
p
V.
107
A
K 4
3 vAD.4
), » //;/
- 4 ’/
4 /%
///
-6
10 '/
. 7z
71 4'
ve
oA
4
V.
4
10”7
0.1 1.0 4 10
PLATE MICROAMPERES (1)
MAR. 11,1947 TUBE DEP ARTMENT 92CM=- 6851

RAD.O COIPOIATION OF AMERICA HARRISON, NIW JERSEV

World Radio Histo






2050
THYRATRON

GAS TETROOE

' GENERAL DATA
Electrical: e
Heater, for Unipotential Cathode: Min. — _4v.  Nax.
Voltage {ACorDC) . . .. ... 57 6.3 6.9 volts
Current, with heater volts = 6.3 0.54 0.60 0.66 amp
Cathode:
‘ Heating Time, prior to
tubc conguction = sec
Direct Interelectrode Capac:tances (Approx.): .0
GrndNoltoAnode..............0.26 i f]
{nput. . . . .. o .. 4.2 uuf
OQutput . . .. e e e s s e e e ... 3.8 unf
lonization Time (Approx ):
. For conditions: dc anode volts = |00; grid-No.!
square-pulse volts =50; and peak anode amp.
during conduction = 1,0 ., . . e e o 0.5 ousec
Deionization Time (Approx.):
For conditions: dc anode volts = |125; grid-No. |
volts = -250; grid-No. | resistor {ohms) =
1000; dc anode amp. = 0.1 . . . . . . 50 usec
For conditions: dc anode volts = 125; gr-d—No I
volts =-10; grid-No. | resistor [ohms} = 1000;
de anode amp. = 0.1 . . . . . . . .. 100  usec
Maximum Critical Grid Current, wuth ac anodo—
supply volts [(rms) =460, and average anode
amp. = 0.1 e e e e e e e e e 0.5  uamp
Tube Voltage Drop (Aoprox) 6 6 o o . 8 volts
Grid-No.1 Control Ratio (Approx.) with gr-d—no |
resistor (megohms) =0; grid-No.2 volts = 0 250
Grid-No.2 Control Ratio {Approx.) with grid-No. |
resistor {megohms) = 0; grid-No.2 resistor
[megohms) = 0; grid-No.t volts =0 . . . 800
e without external shield,
Mechanical:
Mounting Position. e e e e e e e PR Any
Maximum Overall Length . . . . . . .. ... .. .. 4-1/8"
Maximum Seated Length. . 5 0ob0Do00 G .. 39/16"
Maximum Diameter . . . 50 00000O0GO0GOG 1-9/16"
Bulb . . . . Ce ST-12
‘Base 2 o g . . . ‘smallZShell Octal 8-Pin
Basing Desngnahon for BOTTOM VIEW . « « . . . . . . . 6BS
Pin 1-No Connection @ & Pin 5-Grid No.1
Pin 2-Heater 3 (6) Pin €-Grid No.2
Pin 3 - Anode Pin 7 - Heater
‘ Pin 4 - No Connection > ’0 Pin 8- Cathode
1 8
<« indicates a change.
JUNE 15, 1948 TUBE DEPARTMENT DATA
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2050
THYRATRON

]

RELAY and GR!D-CONTROLLED RECTIFIER SERVICE

Maximum Ratings, Absolute Values:

®

PEAK ANODE VOLTAGE:
F

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

Average, during anode

Peak, before anode

Maximum Circuit Values:

4 approximately 180° out of

> Indicates a ¢nange,

Inverse. . . . . . . .

conduction. . . .

conduction® . . .
GRID-No.1 {CONTROL-GRID) VOLTAGE:

conduction. . . . . . . -250 max. -250 max. voltg
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. wvolts
Heater positive with
respect to cathode. . . 25 max. 25 max. voltg|

AMBIENT TEMPERATURE RANGE. . =75 to +90 -75 to +90 @

Typical Operating Conditions for Relay Service:

RAMS Anode Voltage. . . . . . . B o o 400 . . volts
Grid-No.2 Voltage. . . . . . . © oo 0 . . volts
RMS Grid-No.1 Bias Voltage . . 50, . - . . voltsg
DC Grid-No.1 Bias Voltage. . . - .. -6 . . volts
Peak Grid-No.1 Signal Vol tage. 5 o o 6 . . volts|
Grid—No.1-Circuit Resistance . 1.0 .. 1.0 . . megohm|

Anode-Circuit Resistance#. . . 1200 . . 2000 . . ohms]

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

O Averaged over any interval of 30 sec, max,

Sufficient resistance, including the tube 1oad, must be used under any
conditions of operation to prevent exceeding the current ratings,

. 180 max. 650 max. volts
.+ . 360 max. 1300 max. volts|
VOLTAGE:

. . . =100 max. -100 max. volts|
.+ . —10 max. -10 max. volts|

phase with the anode voltage,

JUNE 15, 1948

TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

[Worid Radio iston]



2050
THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

TYPE 2050 GRID-N2 2 VOLTS=0
RANGES SHOWN ARE FOR TwWO VALUES
OF GRID RESISTOR —0. MEG. AND 10
MEG.~AND TAKE INTQ ACCOUNT INITIAL
DIFFERENUES BETWEEN IMDIVIDUAL
TUBES & SUBSEQUENT DIFFERENCES
DURING TuBE LIFE,FOR A HEATER—
VOLTAGE RANGE OF 5.7 TO 69 VOLTS

Range for Range for
10 Meqohms\ __/OI Megohm

1500

'\\ _\_

|~

| i : AN
EEEEERN™

-8 -6 -4 -2 0
DC GRID-N2i SUPPLY VOLTS

92CM-6540TI

[¥) (74 P
o
8 8 3
AC ANODE VOLTS (RMS-60~)

o
o

JUNE 15, 1948 TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
li

CE-6540T1






2050
AVERAGE CONTROL CHARACTERISTICS
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2050
THYRATRON

AVERAGE GRID CHARACTERISTICS
DURING ANODE CONDUCTION
TYPE 2050 200
E¢=6.3 VOLTS oP
| sHiELD-GRID VoLTS =0
e i —

——— o+

|D-C ANODE MaA.=25

D-C CONTROL-GRID MILLIAMPERES

|
|
|
i

) 1 da
=y -2 2 o
D-C CONTROL-GRID VOLTS
92CM=-6275T

AVERAGE GRID CHARACTERISTICS
BEFORE_ANGDE CONDUCTION

TYPE 2050 ]
E£=6.3 VOLTS -
SHIELD-GRID VOLTS=0
@ =CONDUCTION STARTS

|
!

i
Lt
@
A U S | w
b3
0.008 &
[+
9
H
[=]
© x
[
i
-

3 @
['4
- -
0.008%
<]
(v
7
—-0.016 ©

T e

41 l 1 1 | 1 1
-6 -2 -8 -4 )

D-C CONTROL-GRID VOLTS
92CM—6541T

APRIL 1, 1944 T e 92062757

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 92CM-654 1T



2050-A

Gas Thyratron

TETRODE TYPE
For Relay and Grld-Controlled Rectnfrer Service

GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage (AC or OC). . . . . . . . . ... 6.32 108 volts

Current at 6.3 volts. . . e e .. .. 0.6 amp
Catheugn:

Minimum heating time prior to

tube conductivn . . 10 £0C
Direct Interelectrode Caoacxtances (Approx )88

Grid No.l to anode. . ... 0.15 g

Grid No.l to cathode and grnd No.2. L. 2.2 g

lonization Time {Approx.):
For dc anode volts = 100, grid-No.1
volts (square-wave pulse} = 50, peak
anode amperes during conduction =1 . . . 0.5 usec
Deionization Time {Approx.):
With dc anode volts = 125, grid-No.l
volts = =250, grid-No.l resistor (ohms)

= 1000, dc anode amperes = 0.1. . . 50 usec
W|th dc anode volts = 125, grld—No 1
volts = -10, grid-No.1 resistor {ohms)
= 1000, dc anode amperes = 0.1. . . . . 100 usec

Maximum Critical Grid-No.l Current for

dc anode supply volts {rms} = 460,

average anode amperes = 0.1 . . . . . .. 0.5 ua
Anode Voltage Drop (Approx.}. . . . . . . . 8 volts
Grid-No.1 Control Ratio {Approx.) for grid

No.l resistor {ohms) = 0, grid No.2

connected to cathode at socket. . . . . . 250
Grid-No.2 Control Ratio (Approx.) for

grid-No.l resistor {ohms) = 0, grid-No.2

resistor {obms) = 0, grid No.1 connected

to cathode at socket. . . . . . . .. . 800

Mechanical:

Operating Position. . . .« . . . . v . v v o 00w e . Any
Maximum Overall Length. . . . . . . . . . .. ... 3-1/18"
Maximum Seated Length . . . . . . . . . .. a 0o oo A
Maximum Diameter. . . . . . . . « . + . .« . . ... 19732
Dimensional Qutline . . . . . . . . . .. See General Section
Bulb., . . . v o o e e e e e e e e e e e e e e .. .19
Base. . . . . . Intermednate—Shell Octal 6-Pin, Arrangement 3,

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

RADIO CORPORATION OF AMERICA DATA |
Electron Tube Division Harrison, N. J. 3-61



2050-A

Basing Designation for BOTTOM VIEW. . . . . . . . . . . 6BS

®
Pin 2 - Heater © N® Pin 6 -Grid No.2
Pin 3 - Anode Pin 7 —Heater
@

Pin 5-Grid No.1 ©) Pin 8 - Cathode
Y
®

RELAY AND GRID-CONTROLLED-RECTIFIER SERYICE
Maximum and Minimum Ratings, Absolute-¥aximum Values:
For anode supply frequency of 6o cps
PEAK ANODE VOLTAGE:

Forward. . . . . . . .. 0 180 max. 650 max. volts
Inverse. . . . . . . .. . 360 max. 1300 max. volts
GR1D-No.2 {SHIELD-GRID)
VOLTAGE :
Peak, before tube
conduction . . . .. . -100 max. -100 max, volts
Averageb, during tube
conduction . . . . -10 max. -10 max. volts
GR1D-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:
Average® . . . . . . .. . +0.01 max. +0.01 max. amp
CGRID-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 oc
Typical Operation for Relay Service:
RMS Anode Voltage. . . . . . 117 400 volts
Grid No.2. . . . . . .. .. Connected to cathode at socket
RMS.Grid-No.1 Bias Voltage®. 5 - volts
OC Grid-No.1 Bias Voltage. . - -6 volts
Peak Grid-No.1 Signal )
Voltage. . . . . . . ... 5 6 volts
Grid-No.1-Circuit
Resistance . . . . . . . 0 1 1 megohm
AnodeCircuit Resistanced. . 1200 2000 ohms

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



2050-A

Maximum Circuit Values:

For average anode current below

. Grid-No.1-Circuit Resistance:

0.1 ampere. . . .« « o e e e e s 10 max. megohms
lor average anode current above
0.1 ampere. . « « « . o o e e e 2 max. megohms

Without external shield,
Averaged over any interval of 30 seconds maximum,
Approximately 180° out of phase with the anode voltage.

sufficient resistance, including the tude load, must e used under any
conditions of operation to prevent exceeding the current ratings.

aono o

OPERATING CONSIDERAT{ONS

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 1ts 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.| 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 10 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.l may
be shifted by varying the potential of grid No.2. As grid No.2
is made negative, the grid-No.! 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 preconductioncurrent, higher capacitance
to anode, and less stability of operation.

A grid-No.1 resistor having a value as high as 10 megohms
togivecircuit sensitivity canbe 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.

RADIO CORPORATION OF AMERICA DATA 2

Electron Tube Division Harrison, N. J. 3-61



2050-A

AVERAGE GRID-No.1 CHARACTERISTICS
Before Tube Conduction

'E,_ss.i VOLTS E3Es seend eaRR Lo ss saass ]

GRID No.2 CONNECTED

TO CATHODE AT SOCKET.
|©3CONDUCTION STARTS

—-la 12 -0 -8 -6 -4

—No! MICROAMPERES

DC GRID

DC GRID-No.l VOLTS
92CS—654IR2
During Tube Conduction
[€4=6.3 voLTs EEERESTeT s ERs: raras Tasss [

| GRID Na2 CONNECTED et T HR T
| TO CATHODE AT SOCKET. | R {aHEEy
| Sesas aaiiee 8 I - ! Ity  E3 5 i 3 : 4

DC GRiD-No.t VOLTS

92CS—6275R2

DC GRID—No! MILLIAMPERES

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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2050-A

'OPERATIONAL RANGE
OF CRITICAL GRID No. l VOLTAGE

Ef 6.3210% VOLTS I
| GRID No.2 CONNECTED TO CATHODE AT SOCKET. |
AMBIENT - TEMPERATURE RANGE (°C)=-75 TO +90

RANGES SHDOWN ARE FOR TWO VALUES OF GRID-No.l| RESISTOR AND

TAKE INTO ACCOUNT INITIAL DIFFERENCES BETWEEN INDIVIDUAL |
TUBES AND SUBSEQUENT DIFFERENCES DURING TUBE LIFE

500 —

400

4

4300

f ;G)Z-—-—(OCUZOO:_

1
{200
|

100

AC ANODE VvOLTS (RMS-60 CPS)

-6 -5 4
DC GRID-No.I SUPPLY VOLTS

92CS-6540R3

RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. J. 3-61



2050-A

AVERAGE CONTROL CHARACTERISTICS

[Ee=e3volrs i e n iR 3
GRID-N22 RESISTOR (OHMS) =
GR!D Ne| RESISTOR (OHMS)

DT GRID-N2! VOLTS

60
0400

C ANODE VvOLTS
92CM-6274R2

RADIO CORPORATION OF AMERICA @

Efectron Tube Division Harrison, N. J.
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50

Ignitron

SEALED, CLAMP-COOLED, MERCURY-POOL-CATHODE TYPE
For Resistance-Welding Control
GENERAL DATA
Electrical:

Cathode Excitation. . . . . . . . . . .. 5 o 0 O .Cyclic
Cathode-Spot Starting . . . . . . . . . . « « . . . By Igmtor
Minimum Requirements for Cathode Excitation:
Peak ignitar valtage required to fire . . . . . 200 volts
Peak ignitor current required to fire . . . . . 30 amp
Starting Lime at required voltage orcurrent . . 100 yisec
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 Tead). . . . v « v v v v v v v o v v o . 17-5/8"
Maximum Diameter. . . . . « v & . v . o v 0 e .. . . 2-1/2"
Weight (Approx.). . . . . v v o v o . o oo e e e 1.5 lbs
Terminal Diagram (See Dimensional 0ut[1n¢)

P - Anode I - Ignitor
Terminal P Terminal
(Flexible (Ad jacent
lead) to exhaust

K - Cathode tube)
Terminal
(Lower por- 1
tion of
shell) &

Cooling

Type. « v v v v e e e e e Air or water-cooled clamp

Clamp height (Approx.). . « . « v v v v v v o o .. 1-7/8"

Clamp location. . . . . . . . .« . See Dimensional Outline

RESISTANCE-WELD ING~CONTROL SERVICE®
Two Tubes in Inverse-Parallel Circuit
Maximum Ratings, 4bsolute-Naximum Values:
For frequencies from 25 to 6o cps
Ratings I-Aand I-B Apply toOperation with
a Clamp-Temperature Range of 10° to 75° C
RATING 1-A
Column Column
1 2
SUPPLY VOLTAGE (RMS). . . . . .. 250 max. 250 max. volts
DEMAND POWER (During conduction) . 50 max. 150 max. kva

- Indicates a

change.

@ RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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5550

Column Column
1 2"
putye.d || e 10 max. 1.8 max,
ANODE CURRENT (Per tube)
Peak. . . . . . . . . ... .. 282 max.  BA6 max,
Demand (RMS, durnng
conduction}®, . ., - 0 max. 600 max.
Average (Averaged over any
interval of 27.8 seconds
maximum)® .o 9 max. 4.86 max.
Fault, for durahon of O 15
second maximum. . ., . . . . . 1680 max. 1680 max.
RATING 1-B
Column Column
' 2
SUPPLY VOLTAGE (RMS). . . . . . . 600 max. 600 max.
DEMAND POWER (During conduct |on) 50 max. 150 max.
puTYS:d L. . 24 max. 4.32 max.
ANODE CURRENT (Per tube):
Peak., . . . . . . ... .. .. 118 max. 354 max.
Demand (RMS durung
conduction)®, . .. 83 max. 250 max.
Average (Averaqed over any
interval of 11.6 seconds
maximum)® | - 9 max. 4.86 max.
Fault, for durat|on of O 15
second maximum, . . . . . . 700 max, 700 max,

Ratings II-A and I1-B Apply to Operationwith
a Clamp-Temperature Range of (0% to 50° ¢

RATING I1-A
Column Column
1 2
SUPPLY VOLTAGE (RMS). . . . . . . 250 max. 250 max.
DEMAND POWER (Durnng conduction} . 100 max. 300 max.
uTYSd L 12.4 max. 2.24 max.
ANODE CURRENT (Per tube)
Peak. . . . . . . . ... .. 564 max. 1692 max.
Demand (RMS during
conduction)®. . . . . . . .. 400 max. 1200 max.

Average (Averaged over any
interval of 2.2 seconds

maximum)® . . L. L L L L L. 22.4 max. 12.1 max,
Fault, for duration of 0.15
second maximum, . . . . . . . 3360 max. 3360 max.
RATING I1-B
Column Column
1 2
SUPPLY VOLTAGE {R™MS). . . . . . . 600 max. 600 max,
DEMAND POWER (Durlng conduction} . 100 max. 300 max.
DUTYS-9 . L L. 30 max. 5.4 max.

amp

@

amp

volts .
kva
amp

amp

amp

amp

volts
L@
%

amp

amp

amp .

amp

volts .

kva

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. ).
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ANODE CURRENT (Per tube)
Peak. . . . . . . .. ... 236
Demand (RMS during
conduction)®. . . . . . . .. 167
Average (Averaged over any
interval of 9.2 seconds

maximum)® . .. 22.4
Fault, for duratlon of O 15
second maximum. . . . . . . . 1400

RESISTANCE-WELDING CAPACITOR-D!ISCHARGE SERVICE

max.

max.

Maximum Ratings, Absolute-Naximum Values:

708
500

12.1
1400

RATING I
CLAMP TEMPERATURE . . . . . . . . 70 max. 40
NUMBER OF DISCHARGES
PER SECOND. . . 50 00aaa 60 max. 60
PEAK ANODE VOLTAGE
Forward . . . . . . . . . . . . 3000 max. 3000
Inverse . . . . . . . . . . . . 3000 max. 3000
ANODE CURRENT:
Peak. . . . e e e« e e . . . 500 max. 500
Averagef. . . . . . ... 3 max. 15
Averaging time—intervalf. . . . 3.3 max. 0.66
DURATION OF CATHODE-SPOT
PER DISCHARGE . . . . . . . . . 0.02 max. 0.02
RATING II
CLAMP TEMPERATURE . . . 60 max. 40
NUMBER OF DISCHARGES PER SECOND. . 60 max. 60
PEAK ANODE VOLTAGE:
Forward . . . . . . . . . ... 6000 max. 6000
Inverse . . 6 0000000 O 3000 max., 3000
ANODE CURRENT
Peak. . . . . . . . . . .. . . 500 max. 500
Averagef. . . ... 2.5 max. 8
Averaging time- lintervalf. . . . 4 max. 1.25
DURATION OF CATHODE-SPOT
PER DISCHARGE . . . . . . . . . 0.02 max. 0.02
IGNITOR
Maximum Ratings, Absolute-Maximum Values:
PEAK IGNITOR VOLTAGE:
Positive. . . . . .+ . . . Lo 900
Negative. . . . . . . S 0oo000ooo0ao O
IGNITOR CURRENT:
Peak. 100
Average (Averaged over any
interval of 5 seconds maximum). . . . . . 1
RMS . . . ... P (0}

max.

max.

max.

max.

max.

max.

max.
max.

max.

max.

max .

max.

max.

max.,

max.,
max .

max.
max.
max.

max.

max.
max.

max.,

max.
max.

amp

amp

amp

OG

volts
volts

amp
sec
sec
o
volts
volts
amp
amp
sec

sec

volts
volts

amp

amp
amp

«-lIndicates a change.

RADIO CORPORATION OF AMERICA
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2 gus voltage, current, and demand kva are on the basis of full-cycle
conduction (no phase delay) regardless of whether or not phase contro

is used.

b Coluxn ! represents operation at maximum average anode current; Column
2 represents operation at maximum demand power.

€ petined as {cycles ‘on )/(cycles "on" + cycles "off") during the
specified averaging ti
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 1og-log paper, straight-line interpolation between
tabulated pointsmay beused Lo 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. ).
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137
—» r-—a— DIA, HOLE DR SLOT WIDTH
‘ AT MFR’S QPTION

L MmN i r—l"MAX.
|
Y |t
i
o F
MAX,
N — -ANODE TERMINAL
|
’ Y vax. o
| 3 . DIA.
| 1
[
|~ l—ll
9% L 4_1 | 2 5 MAX DIA,
vax., | g FLANGE AT MFR‘S
PR |l OPTION
g ]
2 e i [+ 2.130
172" ¢ £.010”
tZz & DIA
SEE NOTE
|
R .
| 18 *% | — 3 MAX
vyt 8 L s
e
2 mAx LMIN 3
IGNITOR TERMINAL \-EXHAUST TUBE

.2507+.010” DIA,

92C5-10843

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

Resistance-Welding-Control Service
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RATING CHART 2 .
Resistance-Welding-Control Service

. [TWO TUBES CONNECT D N INVERSE PARALLEL. TTTT
CLAMP TEMPERATURE 0 50 | |
|RMS~ ANODE  SUPPLY VOL s 250 TO 600 .

‘r EEEEEEEIN l il

[ ! (IS R BN

2| — l -L- -+—x—+_1_l._s_; ———
£ |
i | !

e N e sne—=—=-To

—T T
; [— l 4+ + E -&+I+ I:“ 1 44
= 1. — =4 + +

b s,,A | 1 +j.._:+,-l 4 +4_—._t

.I 1 St S I .'_ e A

. I 14 L
|

2} 4+ 1 + 4 4 T A_H_i»

T 7
10| N I I [ 1]
\ 2 4 6 L] 2 ] L] 100
AVERAGE ANODE AMPERES
92CS-10842R1
(9 RADIO CORPORATION OF AMERICA DaTA 4

P/ FElectron Tube Division Rarrison, N. 1. 3-61






5551-A
IGNITRON

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

For resistance-welaine control
GENERAL DATA

Electrical:

Cathode ExCitation. « « « o « « « v o « o« « & « « « » -Cyclic
Cathode-3pot Starting . . . . « . .By lIgnitor|
Minimym anulrpmpmc far Fa?hodp Exrlfatlon

Peak ignitor voltage required to tire . . . . 2UU voits

Peak ignitor current required tn fire . . . . 30 amp|
Starting time at required voltage
OF CUFFENte v ¢ v v v o o v o o o o o o o 100 usec
Tube Voltage Crop:
At peak anode current of 3400 amperes . . . . 26  volts

At peak anode current of 176 amperes. 13 volts

|
|Nechan ical:

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

flexible lead}. . . . . e e e e . 232178
Maximum Radius {Inc! udmg water connectxons] ce .. 2-748"
Weight., . . . . . e« . 3.6 Tbs
Terminal uonnPrtlons (See Dtmensxonal Outlme)

P - Anode I-Ignitor
Terminal S)P Terminal
{Flexible (Within
1ead) jacket

K - Cathode skirt at
Terminal cathode
\Bar opoo— r end)
site anode
terminal) K

Cocl

Tyre 5 o 5 o ©00o0000CaOo0 O Witer

Minimum inlet water temperature 56000 o 10 oC

Maximum outlet water temperature. . . . . . 40 oc

Minimur water flow. . . . . 500000 1 gom
| Max mur water— temcerature rise. « « . . . 4 oG

Maximum pressure 4roo . « . . . . . o o 2.5 nsi
INTERMITTENT RECTIFIER SERVICE
and

| FREQUENCY-CHANGER WELDER SERVICE
lMaXiMUm Ratings, Absolute-Naximum Values:

For zero phase-control angle and

frequencies from 50 to 60 cps

RATING 1

PEAK ANODE VOLTAGE:

FORAh 6 0 0 o 0o 00000000 500 max. volts
Lolavermes o s oo s 500 max. volts
4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1
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IGNITRON
ANODE CURRENT:
Peak . . . e e . 700 max. amp|
Average (Averaged over any lnterval
of 6 seconds maximum)., . . e 40 max. amp
Fault, for duration of 0.15 sec-
ond Maximum. . . « + + + & 4 4 . . s 8750 max. amp
RATING 11
PEAK ANODE VOLTAGE:
Forward, « « « ¢« « v v 4 o . 1200 max. 1200 max. volts
Inverse. « . « . « . . . . . 1200 max. 1200 max. volts
ANODE CURRENT:
Peak . . . . e . 135 max. 600 max. amp

Average (Averaged over any

interval of 10 sec-

onds maximum). . . . . . . 22.5 max. 5 max. amp
Average (Averaged over any

interval of 0.2 sec~-

ond maximum} . . . . . . . 22.5 max. 100 max. amp
Fault, for duration of 0.15
second maximum . . . . . . 7500 max. 7500 max. amp!
RATING III
PEAK ANODE VOLTAGE:
Forward., . . . . . . < . . . 1500 max. 1500 max. volts
fnverse, . . . . . . ... . 1500 max. 1500 max. volts
ANODE CURRENT:
Peak . . . . . . . .. 0o o 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} . . . o0 o o 18 max. 80 max. amp
Fault, for duration of 0.15
second maximum . . . . . . 6000 max. 6000 max. amp
RESISTANCE-WELD ING-CONTROL SERVICE®
Two Tubes 1n Inverse~Parallel Circuit
Maximum Ratings, Absolute-Naximum Values:
For frequencies from 25 to 6o chs
Ratings I-A and I-B Apply to Operation Either (!} With-
out Water-Saving Thermostat, or (2) 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
®

: See next page,

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1
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IGNITRON

ANODE CURRENT {Per tube):
Demand (RMS, during con-

Average (Averaged over any
interval of 18 sec-

ANODE CURRENT (Per tute):
Demand (RMS, during con-

Average (Averaged over any
interval of 7.5 sec~

Fault, for duratuon of O 15

Saving Thermostat Not Shunted by Auxil

Demand (RMS, during con-

Average (Averaged over any
interval of 25.6 sec-

DEMAND POWER (During con-

DUTY8t . . . Lo s 15 max.
Peak « v v v v o o o o o o . 1130 max.

duction)#. . . . . . . .. 800 max.

onds max imum) . . 56 max.
Fault, for duratlon 01 0 13
serand MAXiMUm « o » o0 o o 6720 max.
RATING I-B
SUPPLY VOLTAGE (RMS) . . . . . 600 max.
DEMAND POWER (During con-—
duction) « « « « ¢ « . o . . 200 max.
DUTYSY . . . v v e e e e 37 max.

Peak o « v v v 4 o 4 0 e e e 466 max.

duction}®. . . . . . . .. 333 max.

onds maximum)* . 56 max.

second maximum . . . o o 2800 max.

RATING II-A
SUPPLY VOLTAGE (RMS) . . . . . 250 max.
DEMAND POWER (During con-
duction) . . .« v .. e 200 max.
pUTYSt . . L .. 9.7 max.
ANODE CURRENT {Per tube):
[f2Als 6 6 6 0 0 0 0 0 00 0 o 1130 max.

duction)#, . . . . . . . . 800 max.

onds maximum)# . . o 36 max,
Fault, for duration of 0. L5
second Maximum . « . . . . 6720 max.
RATING 1I1-B

SUPPLY VOLTAGE (PMS) , . . . . 600 max.

2.8 max. %
34G0 max. amp

2400 max. amp

30.2 max. amp

6720 max. amp

600 max. volts

600 max. kva
6.7 max. %

1410 max. amp

1000 max. amp

30.2 max. amp

2800 max. amp

Ratings II-A ana II-B Apply to Operation with Water—

iary Contactor

250 max. volts

600 max. kva
1.9 max. %

3400 max. amp!

2400 max. amp

21 max. amp

6720 max. amp

600 max. volts

duction) . . v v .. e . 200 max. 600 max. kva
ouTYSt L. L. e e . 25 max. 4,7 max. %
0.‘,1,“: See next page,
4-59 TENTATIVE DATA 2
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ANODE CURRENT (Per tube):

Peak . . . a o o 466 max. 1410 max. amp
Demand (RMS durung con-
duction}#. . . . . .. .. 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 . . . 0 o 925 max. 2800 max. amp|
{GNITOR

Max imum Ratings, Absolute-Naximum Values:

PEAK IGNITOR VOLTAGE:
Positive v « v v « « « « v . « . . . . Equal to anode volts

Negative o v v v v v v v v v e e e e 5 max. volts]
IGNITOR CURRENT:
Peak . . . .. 0 Q000000 . . « 100 max, amp|
Average (Averaged over any interval
of 5 seconds maximum}. . . . . . . . . . 1 max. amp)|

RMS. & o o s s s e s e e e e e e e 10 max. amp|

O RMS voltage, current, and demand nva are on the basis of full-cycle
conduction (no phase de]ay) regardless of whether or not phase control
is used,

4 pefined as {cycles "on*)}/(cycles "on® « cycles "off*) during the
specified averaging time.

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

For supply voltages between 250 volls 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
voits apply.

OPERATING CONSIDERATIONS

The 5551~A1s equipped for mounting a thermostatic control
with o mounting plate calibrated either for controlling the
flow of cooling water through the water jacket, or for pro-
tection of the ignitron against overheating,

When the cooling water is circulated successively through
the water jackets of two or more ignitrons, the water-saving
thermostat, if used should be mounted on the ignitron connect—
ed directly to the water supply.

The water-saving thermostat, which has normally open
contacts, is calibrated to close a circuit energizing a
solenoid valve in the water-supply line and thus permit
water flow to start when the temperature of the thermostat
mounting plate exceeds approximately 35° C. Because of the
lag between the heating of the ignitron envelope and the
functioning of the water-saving thermostat to start water
flow through the water jackets, the ignitron may overheat
before the flow of cooling water starts.

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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IGNITRON

Such overheating can be prevented by the use of an
auxiliary contactor shunted across the contacts of the
water-saving thermostat and actuated by the welding-contro!
switch, The contactor causes the solenoid valve in the
water-supply line to open as soon as welding current flows,

If the water-saving thermostat is not shunted by an
auxiliary contactor, it will be necessary to use a lower
value of maximum average current than that which is specified
when the auxiliary contactor is employed, The lower aver-
age current value is achieved by increasing the maximum
averaging time and decreasing the maximum duty. Although
the same maximum conduction time is permitted for both of
these operating conditions, the use of the water-saving
thermostat alone, without the auxiliary contactor requires
a longer interval between successive welds than when the
thermostat is shunted by the contactor.

When a 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
open a set of normally closed contacts at a jacket temperature
of approximately 52° 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 the water jacket 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 drairing of
the water jackets when the flow of water ceases.

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 3
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IGNITRON l
NOTE 1
g -
z MAX.—L — pe— 1" MAX.
p— 1
2
MAX, \%%” zalz” DIA. HOLE .
\-moor.
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J e
NOTE 2 __ [ 14 MAX. DIA.
N if
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OUTLET I —
| )
£ mee ‘
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+ i 5%, 1" | 28z
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2
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"
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92CM-9559

NOTE 1: MAY BE SLOTTED.
NOTE 2: ODASHED POSITION MANUFACTURER'S OPTION.
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RATING CHARTS
FREQUENCY-CHANGER-WELDER SERVICE

PEAK ANODE MAXIMUM l |
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RESISTANCE-WELDING-CONTROL SERVICE
TWO TUBES CONNECTED IN INVERSE PARALLEL
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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
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5552-A

IGNITRON
. WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL
For resistance-welding control
GENERAL DATA
Electrical:
Cathode Excitation . . . . . . . W e s e e s e s .. Cyclic
. Cathode-Spot Starting. .« « « « « & « & .« « s« . By Ignitor
Mimimym Requiremants for r‘athnde Excitation:
Peak ignitor voltage required to tire. . . 200 wulls
Peak ignitor current required to fire. . . 30 amp
Starting time at required voltage
or current « v v ¢« 4 4 4 e e e e s e e 100 pusec
Tube Voltage Drop:
. At peak anode current of 6800 amperes. . . 28 volts
At peak anode current of 440 amperes . . . 14 volts
echanical:
Operating Position . . . . . . . . Vertical, flexible lead up
aximum Overall Length (including
| flexible lead} . . « v v v v v v v o v o @ o .. 27-174
aximum Radius (Includmg water connectnons) ..... 3-5/8"
eight . . . . ot e e e s e s s e e e e e e 8 1bs
Terminal LOnne(.tlonS (See Dimensional Outline):
P - Anode . I-Ignitor
Terminal Terminal
(Flexible (Within
lead) jacket
¥ — Cathode skirt at
ferminal cathode
(Bar oppo— q end)
site anode
terminal) 3
l Cooling:
Type.”. ..... e e e e e s e s s . . JWater
Minimum inlet water temperature. e e e 10 o
Maximum outlet water temperature . . . . . 40 oC
Minimum water flow . « . « . . « « . a0 o 1.5 gpm
Maximum water-temperature rise . . . . . 6 g
. Maximum pressure drope + + « « « « « o« « 6 psi
INTERMITTENT RECTIFIER SERVICE
Max imum Ratings, Absolute-Naximum Values:
For zero phase-control angle and
frequencies from 25 to 60 cps
‘ PEAK ANODE VOLTAGE:
Forward, . « « « .+ « . e e e e e e . 500 max. volts
[NVEFSE. o o o o v o 4 s o o o « o » .. 500 max. volts

L . -
459 ELECTRON TUBE DIVISION BRSSP 2
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ANODE CURRENT:

Peak . . . . . .. .. s 1600 max. amp
Average (Averaged over any interval of

6 seconds maximum) . . 00 0o 100 max. amp
Fault, for duration of 0, 15 sec—

ond maximum. . . . . . . . . . ... . 6000 max. amp

RESISTANCE-WELDING-CONTROL SERVICE®
Twe Tubes in Inverse-Paralle! Circuit
Maximum Ratings, Absolute-Naximum Values:
For frequencies from 25 to 60 cps
Ratings I-A and I-B Apply to Operation Either () With-

out Water-Saving Thermostat, or (2) With water—
Saving Thermostat Shunted by Auxiliary Contactor

RATING 1-A
Column Column
1" Fa
SUPPLY VOLTAGE (RMS) . . . . . 250 max. 250 max. volts
DEMAND POWER (Durmg con—

duction) . . . o o o 400 max, 1200 max, kva
DuTYSt | - 19 max. 3.5 max. 3
ANODE CURRENT (Per tube)
Peak . . o o 2260 max. 6800 max. amp
Demand (H"JS durmg con-
duction)#, . o 1600 max. 4800 max. amp

Average (Averaged over any

interval of 14 sec-

onds maximum}#¥ . . , ., . . 140 max.  75.6 max, amp
Fault, for duration of

0.15 second maximum, . . . 13450 max. 13450 max. amp

RATING 1-B
Column Column
1* 2"
SUPPLY VOLTAGE (RMS} . . . . . 600 max. 600 max, volts
CEMAND POWER (Durlhq con

duction) . . . . 0 o o 400 max. 1200 max. kva
DuTYSt .. e e 47 max, 8.5 max. %
ANCDE \J‘DEN‘ 'Fcr fJbr :
Feak o v 0 0 0 0 0w e 947 max., 2830 max. amp
Demand \w during ¢
ductior)#, L, . 0o o 66€ max. 2000 mav, amp

Average (ueragﬂn over any
inter.al of 5,8 <er-

onds max< Tty ¥ o, L, , . 140 maa, 75.6 max. amp
Fault, for duration of
0.1% <ezcrd maxi=um, o . . 5600 Tix, 5600 max. arp
@ a1 &

A See nexi paje,
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Ratings II-A and 1I-B Apply to Operation with water-
Saving Thermostat Not Shunted by Auxiliary Cuntactor
RATING I1-A

Column Column
1”* 2"
SUPPLY VOLTAGE (RMS) . . . . . 25C max, 250 max., volts
DEMAND POWER (Durmg con—

aguctiun) o o . . P ADD ma 1200 max. kva
DUTYat . o o 1 max, 2 max. %
JANODE CUF\'PENT (Per tube}

Peak . . 5 0o o 2260 max. 6800 max. amp

Demand (RMS durlng

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

interval of 23.5 sec—

onds maximum)¥ . . 0 o o 80 max. 43 max. amp
Fault, for duration of

0.15 second maximum. . . . 13450 max. 13450 max. amp

RATING II-B
Column Column
1* 2*
ISUPPLY VOLTAGE (RMS) . . . . . 600 max. 600 max. volts
DEMAND POWER (During con~

duction) « « v ¢ v e 00 . 400 max. 1200 max. kva
DUTYSt . . . o0 o 26 max. 4.8 max. %
ANODE CURPFNT (Per 'ube :
Peak . . e 945 max, 2830 max. amp
Demand (RMS durlng
conduction)# . . . . o 666 max. 2000 max, amo

Average {Averaged over any

interval of 10 sec~

onds maximumj# . . . . . . 80 max, 43 max, amp
Fault, for duration of

0.15 second maximum, 5600 max. 5600 max, amp

IGNITOR
haximum Ratings, Absolute-Naximum Values:
PEAX |{GNITOR VOLTAGE:

POSItIVE « + + « « « o o« v =« « « o Equal to node volts

NEgQative + v v v s v s v e e e e e e e e 5 max. volts
}GNITOR CURRENT:

Peak . . . « « . . v e e s+ .+ . . 100 max. amp

Average |Averaged over any nterval

of 5 seconds maximum), + « « . . . . . . 1 max. amrp

RMS. . . . .. e e e e e e e e e e e s 10 max. amp

'.‘.1.‘,': See next page.
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5552-A
IGNITRON

L] a
RMS voltage, current, and demand kva are on the pasis of fulli-cycle
conduction (no phase delay) regardless of whether or not phase control
is used,

Defined as (cycles "on*)/(cycles "on® + cycles "off®) during the
specified averaging time.
For supply voltages between 250 volts and 600 volts, duty is proportion—

al to supply voltage. For supply voltages lower than 250 volts, the
values fur 250 volts apply.

For supply voltages petween 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 oper:ation at !naximum 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

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2
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5552-A
IGNITRON

NOTE I—_ | | p—n{mx.

~ S
! + — DIA.HOLES
I5MAX = 76~ 16
3y to5——— —
MAX 0 23'"2 ‘T
'ANODE_TE RMINAL 25"
_ N NOTE 2 L
-4
- ps— 2"Max. DiA.
¥
147
- K
|
8", 1 l
2ietie
ON
/ CENTERS
9 WATER )
INLET IZE
*1 1 MAaX
3 PIPE .
57
IGNITOR 24 .
TERMINAL XS
.250 £.010 DIA,
3
— i MIN.
3, o3
*1 8
MIN. _L_
1 3 MIN. J_
3oy

92CM-9T772RI

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY




5552-A
IGNITRON

BOTTOM VIEW

.200"+ .060.

Io
z MAx.DnA,—\/\

EXHAUST-TUBE
PINCHOFF ~

MOUNTING PLATE ‘
" FOR THERMOSTAT

e
1ZMA pr e
AL
4 ]
v y'®
IEMAX l
T 7~—NoOTE 2
Y ; o
= SE DiA,

NOTE |: ¢l TTEC,
NOTE 2: DASHED POS ON AT MANUFACTURER'S OPTION,

= CC-9772R1E

RATING CHART
RESISTANCE-WELDING-CONTROL SERVICE

[[L 11 Two TUBES CONNECTED IN INVERSE PARALLEL. [ | [ [T]
}

RMS ANODE-SUPPLY VOLTS =
| 250 TO 600 [ 1]
. || CURVE A: NO WATER-SAVING THERMOSTAT,OR
T T1  WATER-SAVING THERMOSTAT SHUNTED BY mEREE
AUXILIARY CONTACTOR. ‘
| CURVE B: WATER-SAVING THERMOSTAT,
WITHOUT AUXILIARY CONTACTOR.

e E
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ELECTRON TUBE DIVISION 92CS-9712
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5552-A

RATING CHART
RESISTANCE-WELDING-CONTROL SERVICE

I;I TTHTwWo TUBES CONNECTED IN INVERSE PARALLEL. [T 1M .
L t_ || WATER-SAVING THERMOSTAT WITHOUT Tt
{ T[]l AUXILIARY CONTACTOR. HRE
PROTECTIVE THERMOSTAT OPTIONAL. T
4 PROTECT R : __+H4|~
Ll i RMS MAXIMUM il
B curve | ANODE- AVERAGING "*"""I'
- | SUPPLY TIME— I
VOLTS SECONDS IBRR
e =il C
23.5 f 4]
i.8 TTI1T
10
T T ;
S S— 4 4]
3 ] a— 117
T T 117
SN S S

-
e
S m—

o

IME=0.5 SECOND

DEMAND AMPERES (RMS) IN LOAD

p———1—+ _..I, T{ 1

| L

100] |
y 2 3 4 567809 2 3 4 56789
| 10 100
DUTY—PER CENT
ELECTRON TUBE OIVISION 92CM-9711

UADIO CORPORATION OF ARERIGA-MARRISONNEW JERSEY



5557
MERCURY-VAPOR THYRATRON

NEGATIVE~CONTROL TRIODE TYFE

GENERAL DATA

Electrical:
Filament, Ccated:

Hin. Av. Max.
Voltage. . . e . 2.38 2.5 2.62 ac or dc volts
Current at 2. 5 volts . - 5.0 5.5 ... . . .amp

Minimum haating time origr to

tube conduction. . . . o o g ° S
Direct intorelectrnde (.aDaCItances (Approx._ 2©
Grid to anode. . .« & v v v v v 0w e e s 2.5 ppf
Grid to cathode. . . . 7 uuf
lonization Time {Approx. ) e e e e e 10 usec
Deionization Time (ApProX.)u « « v o « « & « « 1000 usec
Anode Voltage Drop (Approx.} . . . « « « o « . 1€ volts

Mechanical:

Operating Position . . . . . . . . . . . .Vertical, base down
Maximum Overall Length . . . . . . ... ... ... .6-1/8"
Seated Length. . . & ¢ v ¢ v v v v w @ 2 .o .. 5-1/4" £ 1/47
Maximum Diameter « o v v v v o w s o o o o o o o 2 o 2-1/18"
Weight {Approx.) . . v v & v v v v & e v e v v e v w302
wlil® 6 e ccoococococoooooaooo ... . STlE
CaP. v v v v ¢ o n o n e e e ...Medwm(JETECNOClS)
BaS€ + 4 v 4« 4« ¢ s e 4 o u o s s« . Medium-Shell Small 4-Pin
with Bayonet (JETEC No.A4-10)

Basing Designation for BOTTOM VIEW . . . . . . . . . . . 30

Pin 1 ~filament Pin 3 -Grid
Pin 2 ~No Connec~ Pin 4 - Filament
tion Cap - Anode

(&)
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 ranges specified under Yaximum
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 Eauilibrium

Above Amtient Temperature (Approx.):*

M leEEh c c concaoaooconooaonon A8 oc
© without external shield.
® with filament volts = 2.38 and no heat-conserving enclosure.

4~58 ELECTRON TUBE DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY




A
)
)

&)

5557
MERCURY-VAPOR THYRATRON

PEAK ANODE VOLTAGE:
Forward. . . . . .
Inverse. . . . . .

GRID VOLTAGE:

Peak or DC, before
tube conduction.

Average®, during
tube conduction.

ANODE CURRENT:

Peak . . . . « . .

Average® . . . . .

Fault, forduration
of 0.1 second
maximum. . . . .

GRID CURRENT:
Average‘, positive

with anode
positive . . . .

CONTROL SERVICE

IMaximum Ratings, Absolute Values:
For anode-supply frequency of 6o chs

Operating Condensed-Mercury-
Temperature Range

40° t0 90° ¢ 40° to80° ¢

1250 max.

1250 max.

-500 max.

-10 max.

3 max.
1 max.

40 max.

0.05 max.

4 Averaged over one conducting period.
# Averaged over any interval of 15 seconds maximum,

2500
5000

-500
-10

2
0.5

40

0.05

Averaged over period of grid conduction,

max.,
max.

maxa.

max.

max.
max.

max.

max.

DIMENSIONAL OUTLINE

40° to 60° ¢

5000
10000

-500
-10

i
0.25

40

max.
max,

max.
max.

max.

max.

max.

volts
volts

volts
volts

amp
amp

amp

amp

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

- Indicates a change.

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA
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5557
RATE OF RISE

N

N\ 66)

OF CONDENSED-MERCURY TEMPERATURE

£ £=2.38 VOLTS
NO LOAD.

25—

TEMPERATURE RISE OF CONDENSED MERCURY
ABOVE AMBIENT TEMPERATURE—°C

I O I
1]

20 30
HE ATING TIME—MINUTES

TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-930IT



5557

OPERATIONAL RANGE
_ OF CRITICAL GRID VOLTAGE _

S
RANGE IS FOR CONDITIONS WHERE: [ .
Eg=2.5VOLTS ACE5%
CIRCUIT RETURNS TO FILAMENT TRANSFORMER :
CENTER-TAP,

FILAMENT VOLTAGE AT PIN 1S (+) WHEN ANODE
VOLTAGE S (#),
THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 1
INDIVIDUAL TUBES,
GRID RESISTOR (OHMS) =1000 .
CONDENSED-MERCURY-TEMPERATURE RANGE = 40 TO 80°C ‘

| - 2500
. . ,{, | le
1} o]
! 'N
! i D
1+t ¥ — -2000
T n
[ | i -
crimicaL —+—+ | N 3
‘ ]
[}
o
«l § z
<«
' : | @
«
X
<
W
a
o
o
(o]
© @
|
NON-CONDUC TING
i
T .
t AL ! — = ]
=15 -0 -5 o
DC GRID-SUPPLY VOLTS
TUBE DIVISION 92CM-9300T

FADIO CORPORATION OF AWERICA WATHSON, NEW JERSEY



5557

AVERAGE GRID CHARACTERISTICS
DURING TUBE CONDUCTION
T T T T T T T T

T T 1]
Ef£=2.5 VOLTS AC
-CIRCUIT RETURNS TO FILAMENT Ty
TRANSFORMER CENTER-TAP, ]
GRID RESISTOR (OHMS) = O l2a0
CONDENSED-MERCURY TEMPERATURE (°C)= 40
M S — Lt +—— -
‘ oot + o + —+ {220
— 4 + -4
— +—t 200
i 8 n b {
 E— - + 1 +——+ 4+ —+ + 80
|
f 1 + 1 T 1
 E— 4+ 1+ 1 4 —+—i60
b S — 1 +——
L I N { a0
— 1=t t

I
o n
o [e]
DC GRID MILLIAMPERES

S S SR SN S S S S —
It Il
®
o

- j +- + 1t
® -
T + . * ——60
L - |
|
——+ 1 + = T 40
t
" — T T 1 +——feo
| {
— '1 - -
T DC ANODE AMP.Z 0,25 o
. I S To.50 S
— == -
S U U R N _L _l L ‘l L -20
-1z 1o -8 6 s -2 0 2
DC GRID VOLTS
TUBE DIVISION 92cM-9302T
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5559
THYRATRON

MERCURY-VAPOR TRIQDE
DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage. . . . . . . . . 50 . ... volts
Current. . . . . . .. b8 o 600000000 amp
Cathode:
Minimum Heating Time, prior
to tube conduction . . ® o 0000000 a minytes
Direct Interelectrode Capacitances |Approx.}: -«
Grid tn Annde, . . . . . 29 o0 000000000 upf
Grid to Cathode. . . . . 10 ... 0. wuf
lonization Time (Approx.}. 10 & v v v e e e e usec
Deionization Time {Approx.} 1000 . . . . . . . . .. usec
Anode Voltage Drop (Approx.} 16 . . . . . .. . .. volts
Grid-No.1 Contro! Ratlo (Approx J with grig-No. | -
resistor (megomms) = 0 4 . « « « & o 4 0 4 s oo o0 o 220

Mechanical:

Mounting Position. . . . . . . . . . .. Vertical, Base Down
Overall Length . . . . . . . . . . .. ... ... 7"t 1/4"
Seated Length. . . . . . . . . . . ... ... 6-3/8" t 1/4"
Maximum Diameter . . . . . . . . . 4 v v o e e e 3"
BB 6 6 0 0o 0 6 0 0 D00 o0o0ooo00000CDO0O0G OO ST-23
O T Medium
Base . . . . . . .. Medlum-SheH Small 4-Pin, Bayonet
Basing Designation for BOTTOM VIEW . . . . . . . 4BL
Pin 1-Heater Pin 3-Grid
Pin 2-Cathode; Pin 4 - Heater,
Circuit Cathode
Returns Cap - Anode
Max imum Ratings, Absolute Values:
PEAK ANODE VOLTAGE:
Forward. . . . . . . . . 50600000 1000 max. volts
INVEFSE. « v v v v v e e e e e e e e e 1000 max. volts
GRID VOLTAGE:
Before Conduction. . . . . . . . . ... -500 max. volts
During Conduction. . . . . +« . « « « . . -10 max. volts
CATHODE CURRENT: «
Peak . . . . . . 5 00000000000 15 max. amp
Average®™™ . . . . . . . ... . 0o 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 +80 G
OPERATING FREQUENCY. . . . . . .+ . . . . 150 max. CpS |«

L Averaged over any interval of 15 sec. max.
% pecommended operating temperature is uw00C.

<~ Indicates a change.

MARCH 1, 1951 TUBE DEPARTMENT DATA
RADIO COf OF AMERICA, , NEW JERSEY




5559

THYRATRON

MEDIUM CAP

MEDIUM -SHELL
SMALL 4-PIN
BAYONET BASE

92CS-6743RI

ZONE WHERE
CONDENSED-MERCURY
TEMPERATURE SHOULD
BE MEASURED

MARCH 1, 1951

RADIO L

TUBE DEPARTMENT

OF AMERICA,

NEW JERSEY

CE-6743R1



5559
THYRATRON

DC GRID MILLIAMPERES

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

TYPE 5559
RANGE IS FOR CONDITIONS WHERE
=5 VOLTS AC +5%:CIRCUIT RETURNS
PIN N2 2. THE RANGE INCLUDES
INITIAL & LIFE VARIATIONS OF INDVIDUAL
TUBES, AS WELL AS CHANGE IN CHAR-
ACTERISTICS DUE TO HEATER PHASING,
GRID RESISTOR (OHMS)= 0
CONG- MERCURY TEMPERATURE = 40°C

{ |

54 Avicine

GUUHY
Y%

4K CRITICAL

v

AT,

AR

-0 -8 -4 5 °

Al

-
DC 6RID VOLTS
92CM-8704TI

VERAGE GRID CHARACTERISTICS
DURING ANODE CONDUCTION

[Tvee 55580 "

E £25VOLTS AC

CIRCUIT RETURNS TO PIN N22

GRID RESISTOR (OHMS) =0
CONDENSED-MERCURY  TEN

+80

+
rS
o

-4 -2 0 +
OC GRID VOLTS
92CM-7582T

|
> I 3
Q
g8 8 g 8
AC ANODE VOLTS (PEAK-80v)

N
g

MARCH 1, 1951

TUBE DEPARTMENT

RADIO C OF AMERICA, NEW JERSEY

CE-6704T1-7562T



5559
THYRATRON

SHIFT OF AVERAGE
CONTROL CHARACTERISTIC
WITH CHANGE IN HEATER PHASING

TYPE 5559
CONDENSED-MERCURY TEMPERATURE=40°C|
GRID RESISTOR (OMMS) =0
PHASE ANGLE
DEGREES *
180°
o
I ¢ BETWEEN HEATER VOLTAGE AT
PIN N2I AND ANODE VOLTAGE

£425 VOLTS AC

CIRCUIT
RETURN

8

SN

L~

-
|-
—
Ll
[3
Q
-3

»
Qo
-

.

T
o

P
\

—+

-
PEAK ANODE VOLTS

n
-3
-1

|
1
T
1

—

-

\ *
\
1
|

[

+2

-4 -2
DC GRID VOLTS
92CM-756IT

TEMP-RISE CHARACTERISTIC
T 1 1

TYPE 5559
Ef=475 VOLTS AC —t

CATHODE AMPERES=0
e mwmaeso | oL

o ——F — A

AMBIENT—°C

w
o

RISE ABOVE
n N
o (0

1
+—1+—

CONDENSED~MERCURY TEMP.

o

I S —

10 20 30 40
HEATING TIME — MINUTES
P2CM=7559T

MARCH 1, 1951 TUBE DEPARTMENT CE-7561T-7559T

2ADIO C OF AMERICA,
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5560
THYRATRON

MERCURY~VAPOR TETRODE

DATA
Electrical:
Heater, for Unipotential Cathode:

Voltage. . . . . . . 5.59 5@ o0 00000 00 volts

Current. . . . . . . 5.0° 4.5 v v e e e e amp
Cathode:

Minimum Heating Time, prior

to tube conduction . . 8 coooo00o0oD0 G minutes

Direct Interelectrode Capacntances(Approx ):

Grid No.1 to Anode . . . B2 o 0o o ooooo oo puf

Grid No.1 to Cathode . . . 4.4 . . . . .. .. .. wuuf
lonization Time (Approx.). . 10 v v v v v v e usec
Deionization Time (Approx.) 1000 . . . . ... ... usec
Anode Voltage Drop {Approx.) 16 . . . . .. .. .. volts
Grid-No.1 Control Ratlo %&prrox ) with grid-No. !

resistor (ohms gri and grid-NoZ2 volts =0 , . . 170

Grid-No. 2 Control Ratlp %xprrox ) with grid No. |
resistor (ohms} = O; grid-No.| and grid-No.2 volts =0 . . . 300

Mechanical:

Mounting Position. . . . . . . . . . .. Vertical, Base Down
Overall Length . . . . . .+ & & o v v v . 7-11/16" + 1/4"
Seated length. . . . . . .+ . v . o o . .. 7-1/16" + 1/4"
Greatest Radius. . . . . . .« . ¢ o o 0 00 e 2-1/4"
BB o c b o oo oo ODOOO0CODOOOGOD OO0 O G ST-23
Caps (TWO) + + & v v v v v v v v e e e e . Medium
Base . . . . . .. . .. . Medium-Shell Small 4 Pnn Bayonet

Basing Designation for BOTTOM VIEW . . . . . . . . . . 4CD

Pin 4 — Heater,
Cathode

Top Cap — Anode
Side Cap-Grid No.1

Pin 1 -Heater

Pin 2 -Cathode;
Circuit
Returns

Pin 3-Grid No.2

Maximum Ratings, Absolute FValues:
PEAK ANODE VOLTAGE:

CATHODE CURRENT:

e

Forward. + + « v v v v 4 v 0 o v mn s 1000 max. volts

Inverse. . « v v o v v e v s e e e e 1000 max. volts
GRID-No.2 (SHIELD-GRID) VOLTAGE:

Before Conduction. . . . . . . « « . « 4 ~300 max. volts

During Conduction. . . . . .+ « « « . . . -5 max. volts
GRID-No.1 {CONTROL-GRID) VOLTAGE:

Before Conduction. . . . . . . . « . « « -1000 max. volts

During Conduction. . . . . « « « . . . . -10 max. volts‘_

Peak . . + v & & v v v 4w 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. < Indicates a change,
WARCH 1, 1951 T DATA

RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY



5560
THYRATRON

GRID-No. 2 CURRENT'

Average®®. . « & 4 s s e e a0« 0.25 max. amp
GRID No.1 CURRENT

Average®®. . .. -« 0.25 max. amp
COND. —MERCURY TEMPERATURE RANGE ... . +40 to 480 T
OPERATING FREQUENCY. . . . . b oooao o 150 max. cps

o
s

Applies when this tube is used for ignitor firing.
Averaged over any interval of 15 sec. max.
Recommended operating temperature is #0°C.

H%a*

T d
2ONE_ WHERE MEDIUM- SHELL
CONDENSE D-MERCURY SMALL 4-PIN
TEMPERATURE SHOULD BAYONET BASE

BE MEASURED

92CS-6742R| ‘

NOTE: THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID-
N2| CAP IS 45°:5° FROM THE PLANE THROUGH THE TUBE
AXIS AND CENTER OF BAYONET PIN. GRID-N2I CAP IS ON
SAME SIDE AS PIN N3,

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

MARCH 1, 1951 TUBE DEPARTMENT LR

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5560
THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

TYPE 5560
RANGE IS FOR CONDITIONS WHERE
E¢ = 5VOLTS AC 25 %; GRID-NE 2 (SHIELD)|
VOLTS = 0; CIRCUIT RETURNS TO PIN Ne
2. THE RANGE INCLUDES INITIAL AND
LIFE VARIATIONS OF INDIVIDUAL TUBES,
. AS WELL AS CHANGE IN CHARACTERIS=
TICS DUE TO HEATER PHASING.
GRID-N2 | RESISTOR (OMMS)=0
LMD G RCIRY TEMPFRATUHE & 4070
G, . 000 _
¢
% CONDUCTING S
7 o
AT
Y x
ZCRTICAL 4 £
Y,
@ 7 wo
600
4 ///, =
]
A
Z2 g
HEE O%//,_ Z
NON- 200
CONDUCTING % ) <
ez 77
= -8 -4 ¥4
OC GRID-N®1 VOLTS
92CM- 670871

SHIFT OF AVERAGE
CONTROL CHARACTERISTIC
WITH CHANGE IN HEATER PHASING

TvPe 5560 E€=5 VOLTS AC
GRID-NE2 (SHIELD) VOLTS =0
CONDENSED - MERCURY TEMPERATURE : 4dc|
GAID-N2 | RESISTOR (OHMS) =0
PHASE ANGLE | CIRCUIT

(CURVE ~ "DEGREES & | RETURN {
— lao' PIN NEZ
| m——— { PINNE22 |
. "BETWEEN NEATER von.ncr: T
PIN Nf) AN
—t+— T+ o + —J—IOOO

800
%)
-
]
o
600 >
® :
o
z
400 €
<
<
&
200
. |- Lx | S N |
-8 -6 -4 -2 °
DC GRID-N2 | VOLTS
P92CM~-7568T
MARCH 1, 1951 TUBE DEP A RTIAELT CE—-6705T1-7568T
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5560
THYRATRON

AVERAGE GRID CHARACTERISTICS
BEFORE ANODE CONDUCTION

TYPE 5560

E¢ =5 VOLTS AC

GRID -N2 2 (SHIELD) VOLTS = 0

GRID~- N2 RESISTOR (OHMS) =0

CIRCUIT RETURNS TO PIN N£2
COND.- MERCURY TEMPERATURE = 80°C

1 It 1 Il .
¥ 1

T 1
© =z CONDUCTION STARTS

¢ voLTs=10d

-]

]
o
»
C GRID-NSI MICROAMPERES

&
l’OO
t
o
»

-08 3
-1260 -800 -400 0 <400
DC GRID-N2I VOLTS

92CM -7556T

AVERAGE GRID CHARACTERISTICS
DURING ANODE CONDUCTION

TYPE 5560

Ef=5 VOLTS AC

GRID-N$2 (SHIELD) VOLTS =0

GRID-N2I RESISTOR (OHMS) =0

CIRCUIT RETURNS TO PIN N22

CON%uRSED *RCURV TEMP -

f

+30

3

OC GRID-N31 MILLIAMPERES

S—
.
3

P
(-]

DC ANODE AMP.=x1.28

! 2.9 /
20
I |
10 -8 =8 -4 -2 0 <2 +4 <8
DC GRID-N2i VOLTS

92CM=T7570T

3

MARCH 1, 1951 TUBE DEPARTMENT CE-7556T-7570T
D10 ¢ OF AMERICA, . NEW JESSEY




5563

THYRATRON
o MERCURY-VAPOR TRIQDE
’. GENERAL DATA
Electrical:
Filament, Coated:
Voltage. . . . . . .. &  ococooooooo vol ts|
Current. . . . . ... 10 Lo e amp|

Minimum Heating Time:

At initial installation with-
sut arzde wnlorape fnr

proper distribu ion of R
condensed mercury . . 8 = o ocooooo mnnutesj
During subsequent operatlon Kot less tnan 60 Seconds
and prior to conduction, to provide adequate fila-
for bringing condensed- . . . ment heating; longer, if
mercury temperature with- required by low ambient
in operating range. temperatures.
Direct Interelectrode Capacitances:©
Grid to Anode. . . . . Omax. . .. ... ... uuf
Grid to Cathode. . . . 0max. . .. .. .. . o puf
lonization Time. . . . . 10 approx. . . . . . useconds|
Deionization Time . . . 1000 approx. . . « . . useconds|
Anode Voltage Drop . . . 15 approx. . . . . . . volts|
Grid Control Ratiod ., . 200 approx.

O With no external shield.

Mechanical:

Mounting Position. . . . . . . . . .. Vertical, base down
Overall Length . . . . . ... . ... 10-1/8" to 11-1/16"
Maximum Diameter . . . . . . . . v v i v o0 .. 3-7/8"
(=Ml c c o s c o oo ocoooo0o0oo0o000 G Convection
Bulb o v v v et e e e e e e e e e e e e e e e e e T-24
Cap & & v et e e e e e e e e e Skirted Medium No. 3985
Base . . . . . . .. Med ium-Metal-Shell Jumbo 4-Pin, Bayonet|
BOTTOM VIEW
Pin 1-Grid Pin 3-No
Pin 2 —Filament, Connection
I nternal Pin 4 -Filament
Shield Cap - Anode

Maximum Ratings, Absolute Values:
For Anode-Supply Frequencies between 25 and 150 cps

COND. MERCURY TEMP. RANGE® . 25-55 25-50 o
PEAK ANODE VOLTAGE:
Forward. . . . . . . . .. 10000 max. 15000 max. voltg
Inverse. . . . . . .. .. 10000 max. 15000 max. voltg

GRID VOLTAGE:
Before Anode

Conduction (Peak or DC) -500 max. -500 max. voltg
During Anode
Conduction {Average)® -10 max. -10 max. voltg
AO®

» et See next page.

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA
NEW JERSEY

RADIO COH OF AMERICA,




5563

THYRATRON
CATHODE CURRENT:
Peak . . . . 10 max. 6.4 max. amp
Average . . . . . . . .. 1.8 max. 1.6 max. amp
Surge, for max. duration
of 0.1 second . . . 200 max. 200 max. amp
Averaging Time . . . . . . 1 1 cycle
GRID CURRENT:
Peak . . . . . . . .. .. +1 max. +1 max. amp
Average . . 650000 0 +).1 max. +0.1 max. amp
Averaging Time . . . ... 1 1 cycle
Max imum Circuit Values:
Grig-Circuit Resistance. . . 0.1 max. 0.1 max. megohm
A for conditions with 0. 1- megohm grid resistor, circuit returns to pin
No.2 as datum of potential, and filament voltage at pin No.4 1800 out
of phase with the anode voltage.
O Recommended operating value is 20° & 59C.
O averaged over one conducting cycle.
—~ 3 Ja MAX. [—
SKIRTED — -
MEDIUM CAP — ]
Ne 3985
10 V=1 g
8 16
ZONE WHERE
CONDENSED -MERCURY
TEMPERATURE SHOULD
BE MEASURED~
N
'/4_.\__ .
T
MEDIUM-- J
METAL ~SHELL B
JUMBO 4-FPIN [}
BAYONET BASE vo_
92CS-6832
JUNE 20, 1947 TUBE DEPARTMENT Ct-6832

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

[World Radio History}




5563
THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

TYPE 5563

RANGE 1S FOR CONDITIONS WHERE
E¢=5VOLTS AC £ 5%: CIRCUIT RE TURNSTO
FIN NB2; FILVOLTAGE AT PINN24 ISCWHEN
ANODE VOLTAGE 15t+). THE RANGE INCLUDES)
INITIAL & LIFE VARIATIONS OF INDIVIDUAL
TUBES. GRID RE SIS TOR = 10000 TO 100000
OHMS. COND. MERCURY TEMPERATURE =

25° TO 50°C.
. 16
\ A;//);/A/Al || »
CONDUCTING
%% el

=

@RI‘NCAL
LU LL,

NON- /

t CONDUCTING

3

A

2 E

V.
“
-100 -80 -60 -40 -20 0 +20
DC GRID SUPPLY VOLTS
92CM-6842T!

QAN
-]
AC ANODE KILOVOLTS(PEAK-60")

SEPT. 15, 1949 TUBE DEP ARTMENT CE-6842T1

RADIO C ON OF AMERICA, NEW JERSET




5563
THYRATRON

AVERAGE GRID CHARACTERISTICS
FORE _ANDDE CONDUCTION

TYPE 5563

E =3 VOLTS ACi CIRCUIT RETURNS TO
PIN N22; FILAMENT VOLTAGE AT PIN
N24 1S (+) WHEN ANODE VOLTAGE 1S (4
GRIO RESISTOR (OHMS)=0s CONDENSED-
MERCURY TEMPERATURE 346°C.

+0.4
t
°
&
—35e KILOVOLTS=O ° g
L = e i B 028
o T3
— |
-
5 -0.42
/ 10 Ic]
> -o0.8,,
7 15
-0.6
-300 -200  -100 )
DC GRID VOLTS
92CM-7208T

AVERAGE GRID CHARACTERISTICS
DURING ANDDE CONDUCTION
TYPE 5563

E £=5VOLTS AC;i CIRCUIT RETURNS TO
PIN N22; HILAMENT VOLTAGE AT PIN
N24 1S (+) WHEN ANOOE VOLTAGE IS ¢4);
GRIO RESISTOR (OMMS)= 0 CONDENSED- ‘

MERCURY TEMPERATURE =46°C.

1+
]
H
0
Iy
oc — 3 o
IDC ANDDE AMP.=0.5 3
I 10 ;
1.0 a
| £
Y [
et I / 8
i ®
.———-‘.——“.—",—T’d .
= —40 -20 )
0C GRID VOLTS
92CM-7207T
SR oSy ek TUBE DEPARTMENT CE-7206T-7207T

RADIO Cf ON OF AMERICA, NEW JERSEY




5563

AVERAGE CONTROL CHARACTERISTICS

Eratar it
i Ep=5VOLTS AC

* CIRCUIT RETURNS TO PIN Ne2.

—~ FILAMENT VOLTAGE AT PIN N24
IS (#) WHEN ANODE VOLTAGE IS (0)
‘j' GRID RESISTOR=

SRR

]

i

1

11

25000 OHMS

jadEioni

CONDENSED

MERCURY [
TEMPERATURE|!1:

25°C
40°C

55°C

»
b
]
o
3
4
F3
w
o)
(¢}
z
<
x
<
i
a
3 -l
t 3 ~$2emiil B e st
-80 -60 -40 -20 (o] +20 +40
CRITICAL GRID VOLTS
MAR. 2.1949 TUBE DEPARTMENT 92CM-7197

RANQ TOTIA O G AR et

v wr-



5563

SHIFT OF AVERAGE CONTROL CHARACTERISTICS
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN

N EERTY (o EES beced Eo k) So0 HEed Fresl EHI NI FR Es) Eoull Euies .
s VOLTS AC e | e R R
=
CURVE | ANGUE .| CIRCUIT |l e nye | ANGLE | CIRCUIT [0
DEGREES'| RETURN || DEGREES®| RETURN {——
A — 0 PIN N22 [/ G eseeen 135 PIN N24 |- 3
fe---| o cre Hoeseses | 180 PIN Nea [T
lc—1| a5 PINNE2 [ U === 135 cTe  [Sie=
D--- 45 I LA | . 180 ok GO 3 e
| Eeeeeen | 0 PIN N24 l L — 135 pIN Ne2 [fiiiit
F o 90 | ANY"  ||M— | 180 PIN Ne2 |- |7
—+ +—++ P 1 « BETWEEN FILAMENT VOLTAGE AT —+—
=1 PIN N24 AND ANODE VOLTAGE <
o CENTER TAP OF FILAMENT
| TRANSFORMER
1 e PIN N22, PINN24,0R CT.

PEAK ANODE KILOVOLTS

-70 -60 -50 -40 -3

0 -2
DC GRID VOLTS
MAY 17,1949 TUBE DEPARTMENT 92CM-7285
7S e o

o0 0 -
Vlorld Radlo Hlsto



ATSNI MIN NOSHIYA YIRIAY 4O NO LVIONO, LYY

L92L-ND26 INIWLYVJIA 38NL 6V6H'Y AVIN
SALNNIN-INIL
0s ov ot o2 ol 0
- T T
H HH A HHAA
EECEEH »
i JEE N RSN ReE AW 8 -
T T r
4+ +4++ .ilullv + = a
T H T ]
T a s O
I z
an S
inaEwe NS m
IDERENER y, F4
T 1 7
HHPHH » £
t T A T o »
e -
p I d S
i sfaansdl sl 3
(@ % -
. TG 4
(T 3 g
Sl
TIITT . T 1T W
(1] i m
1 >
®
4+ IRRERRE )] 1] o
CEan T g
228t L Hoz &
T 1T a
H !
I
T
I.I] {4
» T4

=
S 44 4 4
T
HEBEEE S
I
T
] T 1
-
AT BEEgERE
1T andndhnlnisln
1]
4 -
Tl S170AS =43 111
HHEHHHE B jun

B
111
SOILSIY3LOVEVHD NOILVYY3d

'
1

41t
TTTITt

f
1
0o

€966







5563—-A
MERCURY-VAPOR THYRATRON

WCOATIVE~CONTROI TRIODE TYPE
Suprrsedes Type 5563

GENERAL DATA
Electrical:
Filament, Coatea:

Yin. Av. Yux.
voltane, ., 0000 Ba4 5 5.25 volts
Current at 5 voHs e e - 10 11 s

Minimum Healing Tire:
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 . . . . . & .« . . i minute

Direct Interelectrode Capacitances:®

Grid 1o anode. + v v v v v 4 4 e e e e e e 4 o

Grid to cathode. . . . 5 0o06o0000G0o0 1 i
lonization Time (Approx. ) 50060000000 10 usec|
Deionization Time (Approx.). . e v . . .. 1000 usec
Maximum Critical Grid Curreﬂt for

instantaneous anode volts = 20000 . . . . . 50 ua
Anode Voltage Drop (Approx.):

At anode amperes = 11.5. . & ¢ . v 4 0 4 . 15 vol ts]

At anode amperes = 70. . . . . . . . . . .. 25 volts
Grid Contro! Ratio (Approx.):

Under conditions: 10000-ohm grid resistor,

circuit returnstopin 2, fitament voltage
at pin 4 out of phase with anode voltage
by l80°, and condensed-mercury temperature
B0 ccocooooccoooo0o000o0o0 &R

Mechanical:

Operatina Position . « v v v « o « « o . Jvertical, base down
Gverall Length . . . . . . . . . . . . . . . 10-3/32" ¢ 7/16"
Maximum Diameter « v v o v v v o v v v s v a w . ... 2-5/8"

Bulb . . . .. 506000000000 GCO0O0DOGS GO0 o oldl
Weight {Approx. ) 5 000000000GOGOCO 13 o]
Cape + + v + . . Medium with Tubular Suooort (JETEC N C1-39)
Socket . . . . . . . . . . .Johnson N0.123-211, or equivalent

Base . . . . . ... . Skirted Mediumtetal-Shell Jumbo 4-Pin
with Bayonet (‘ETEC No,A4—69)

tt

Basing Designation for BOTTOM VIEW . ., . . . ..o 3X
Pin 1 - Grid Pin 3 - No Connec—
Pin 2 - Filament, tion
Internatl in4 = Filament
Shield, Cap - Anode
Circuit
Returns
O Witnhout external shield. - Indicates a change,
4-57 TUBE DIVISION DATA 1

Fa010 CORPORATION OF AMERICA HARKISON NEw JEFSEY
World Radio History]



5563-A
MERCURY-VAPOR THYRATRON .

Temperature Control:

Heating--wnen tne amoient temperature is so low that the normal
rise of condensed-mercury temperature above tne ambient
temperature will not bring tne condensed-mercury temperature
up to the minimum vaiue of tne operating range specified
under Maximum Ratings, some form of neat-conserving en- .
closure or auxiliary heater will be required.

Coolmg--dnen tne operating conditions are such tnit tne maximum
value of the operating condensed—mercury temperature for tne
applicaote service ratinj is exceeded, provision snould pe
made for forced-air cooiini sufficient to prevent exceeding
tne maximum value.

Temperature Rise of Condensed Mercury to .

EasTikrium Ahove Ambient Temoerature

\Apnrox, )t

hoload . . . . . L . . ..o oo .. 13 oc

Full UeE6l @ 0 6 0 0 a0 0 abooo0oaooao0aaonao & C

CONTROL SERVICE--1n-Phase Operation®
Maximum Ratings, Absolute Values:
For supply frequency of 25 to fo cfs
Operating Condensed-Mercury-
Temperature Range
25 to 55 °C 25 to 50 °¢
PEAK ANODE VOLTAGE :
Forwird, maix. max, voltsg|
faverse, . . . . . . . . . . 15000 m:x. max. volt
GRID VOLTAGE:
Pest or DC, betare
tube conauction. . . . . . = ™y, mav,
Aver1go® | during
tibe corduction. . . . . . 10~ 10 max. vol ts|
A% CURRE®T:
A L mav L4, amp
F*~o 6 0 0 o o o 1.8 —ax Role) a2 o
- itt, for durat’or of
0.1 secort miximum . . . . 70 max. mav, Mo
GRl{ NT: .
- Averige positive®® . . . . . 100 max. S o ™3
Peoalk p e with
arcie negative o . L L L 5 Max. 5 max, m 3y
Maximum Circuit Yalues:
frid=Circ.it Resista~ce. . . . 0.1 max, .1 max,  megohm
.
with “ilament volt 4.75 203 N0 “eat-Cunser. losure. .
L] . t r s pra e anjle f eitre 0 1RV L fect
% e next age. - Ingicatas & chanse.
=57 DATA 1

TUBE DIVISION
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5563-A
MERCURY-VAPOR THYRATRON \

. [ CONTROL SFRVICE--Quadrature Operation®®

Maximum Ratings, Absolute Values:

For supply frequency of 25 to 6o ctps

i Operating Condensed-Mercury-

Temperature Range
25 to 55 °C 25 to 50 ¢
PLAK ANODE VOLTAG[
Forwam 5000000 o 5000 max., 2 <. olte
1 rse, « e e e e . ¢ o Y. wA. v

GR1D VOLTA\:[
Peak or BC, tefore

tube corauctior. . . . -500 max, - ¥ag volts
. Average®, during
tube conduction, . . . -10 max. X, 5
ANODE CURRENT:
Peak . . . . . . ... . 11.5 mx, edtg 30 ~p
Average®®. . . ... .. .5 rax, . o
Fault, duraticr
0.1 secerd m oL N, 2, fluds]
GFID CURRENT:
Average positive®® ., . 100 max.
Peak positive with
i o g o o zma 5 ’ mz
Maximum Circuit Values:
Grid—Circuit Resistance. . C.1 rax. 0.1 m2x. megohm

HIGH-SPEED LOAD-CIRCUIT PROTECTION SERVICE‘
Naximum Ratings, Absolute Values: [
Operating Condensed-Mercury-
. Temperature Range
40 to 55 °C 40 to 50 °c

PEAY ANGDE VOLTAGE:
Forwara. + . . . . . .. 1 rix, o v

! % o o o ~50 <. -500 max. volt
0 (hvim; tukbe
cor u(1|(' 0O 0o0D0ODO O -1C Tx. -0 mas. 1K
1 ~ ma |
0O 0000OOD 10 mAY, c
© 000000 70 max. 70 max, amp
o 1,05 max, 1.05 max, arp
Maximum Circuit Values
i 5 0.2 3 Li1oTas, o SJ
Se¢ next paje. - Indica’es a chanje.
4
TUBE DIVISION

PAD O COFPOPATION OF AMERICA MASPISON NFW JERSEY



5563—A
MERCURY-VAPOR THYRATRON

Averaged over one rid-conducting period.
Averaged over any period of 20 se-onds maximum.

0 Eitament Loltage is €02 to 120° out of phase {leadins or lagying)
4ith the anode .ol:aje.

In thi ser.ice, the “aulls may occur in GuiCk Su.cessior or may oe
separated by several montrs.

Averaged over any perivd uf 0.1 second maximum.

Averaged over any period of 20 seconds maximum. This average-anode~
current .alue is speci‘ied to indicate the number of faults that are
permissible within the 20-second interval, The number of faults
that may occur «n any 20-second interval depends on the value of
anode curren’ J.er the a.eraging period less than 0.1 second and may
te determined by

L

s D

1.05 » 20
Number of Faults - —— ——————
A.wrage anoge Current  Duration
Juriny fault Xof Fault

Example:

Assume that tne maxiMum average anode current is 70 amperes for ihe
raximum Juration of 0.1 second. O0n <utsiitution of these values in

the elu2tion, the permissible numter of faults is determined to be
3. If the a.erage anode current is less than 70 amperes over an
averaging period of less than 0.1 second, it aill e ob.ious that a

greater number of faults may occur

OPERATING CONSIDERATIONS

X rays are produced when the 5563-A is operated with a
peak inverse anode voltage above I1600U volts (absolute
value). These rays can constitute a health hazard unless
the tube is adeguately shieided for X-ray radiation.
Although retati.~ly simple shietding should prove adejuate,
make sure it provides the rejuired frotection to the
orerator.

Shvelds und rf filter circuits should be provided for tne
H563-A if it is sub,ected to extraneous high-frejuency
fields during operation. These fields tend to produce
breakdown effects in mercury vapor and are detrimental to
tube !ife 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 empioyed to prevent damage
caused by rf currents which might otherwise be fed back
into the 5563-4A.

~=indicates a chanje.

4-57 DATA 2
TUBE DIVISION

24D O COPPORAT ON OF AVERICA HAPFISON NEW JEPSEY
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5563-A
MERCURY-VAPOR THYRATRON

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX. MAK.
TRANS. [ D [
SEC. QuUTPUT QUTPUT
CIRCUIT OUTPYT
YOLTS yOLTS AMPERES KW
{RMS) | TO FILTER TO FILTER
. tav lay Pyc
Figal
Maltawave L s A
Single=-Phase €08 .8 b
In=Fhase Operation
Fig.2
Full-Have 1000 6300 3.2
Single-Phase G 470X 5.4
In~Phase Operation
Figd3
Series 140008 3.2 A0
Single~Phase 106004 %00 3.6
In—Phase Operation
Fig.4
Half-Wave 5 HOC 3.6 5
Three-Phase 610N% 7100 5.4 38
In-Phase Operation
Fig.5
Parallel 81009 950C 15.0 143
Three-Phase 6100 N 106
Guadrature Operdtion
Fig.6
Series 81002 19000 7.5 133
Three=Phase o] o5 06
Quadrature Operatic
Fesis-  Inmduc-| Resis-  Induc-
Fig.7 tine tive tive tive
Half-Wave Load  load | Load  load
Four=-Phase
(,l“dr_.“:’vru eraticr 70007 Y Vel 0 20
5300 6700 10.¢ 10.0 67 67
Fig.8 Kests- Induc-| esis-  Induc-
o ‘;q; tive tive tive tive
2 ave Load load Load Load
Six-Phase a y 5
. $ 4 12 2
Quiirature Operat 5 \ A 5 31
O for macimum inr 1y _— §—
mercury—temperature rarge of 25 ¢ Ba
A for maximym peak irserse :node <0ltans of 15000 volts. and condensed—
M AUl yateToer1tars ringe cf 25 15 8%
_r
4-57 TUBE DIVISION DATA 3

EADIO CORPORATION OF AMERICA, HARRISON, NEW JEESEY



5563-A
MERCURY-VAPOR THYRATRON

= 2% Max, fo—

DIUM CAP _,— — T
wrru TUBULAR SUPPORT- i
TEC N2CI-39 | ' [

-T20 8ULB
d |

ZONE WHERE
CONDENSED-MERCURY
TEMPERATURE SHOULD

BE MEASURED ——\|

SKIRTED MEDIUM- "~
METAL-SHELL
JUMBO 4-PIN
BAYONET BASE
JETEC N2 A4-69-

92C5-8295RI

RATE OF RISE O
COND.- ERCURY TEMPERATURE

V
CURVE VOLTS | CATHODE —
_ AMS AMP,
——— | a7 2.5 T
1 a3s | o

NATURAL CIRCULATION OF AIR
[ AROUND TUBE. =

S S S Sy S S SN S —

TEMPERATURE RISE OF CONDENSED MERCURY
ABOVE AMBIENT TEMPERATURE—°C

4
HEATING TIME—MINUTES
92CS -8301T

TUBE DIVISION
RADIO CORPORATION OF AMERICA. MARKISON, NEW JERSEY



5563-A
OPERATIONAL RANGE

-

RANGE 1S FOR CONDITIONS WHERE:
FEg=50 VOLTS AC#t 5% ; CIRCUIT RETURNS TO PIN 2.
THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF

GRID RESISTOR = 10000 TO 100000 OHMS -
CONDENSED~-MERCURY TEMPERATURE RANGE=25° TO 55°C ]

OF CRITICAL GRID VOLTAGE

T

FILAMENT VOLTAGE AT PIN 4 IS (<) WHEN ANODE
VOLTAGE IS (+)- -

INDIVIDUAL TUBES. —

| |

\ 20

4

\cououcnuc

\ \ 15
CRITICAL ——
R
5
[e]
|1 | >
NON-CONDUCTING — \ 9
x
Lv. X 10w
o
Xl ]
—1— Z
<
X
<
w
a

-120 -100 -80 -60 -40 -20
DC GRID SUPPLY VOLTS
APR. 8,i954 TUBE DIVISION 92CM-8302

RADIO CORPORATION OF AMERICA, MARRISON. NEW JERSEY



5563-A
CHARACTERISTIC CURVES

AVERAGE GRID
CHARACTERISTICS
BEFORE TUBE CONDUCTION
ey ey
£¢ =50 VOLTS AC
F CIRCUIT RETURNS TO PIN 2 +
GRID RESISTOR= 0 OHMS
| CONDENSED - MERCURY }
TEMPERATURE = 40°C
| 0= CONDUCTION STARTS |
ol
—+— CONDUCTION STARTS |
AT 4 8.7V, 4135 LA ‘\ 0
— —1 I Heooe &
w
[ aoe
Lt { L4
8
= +0023
e 2 ®
0 o
> «
— — S, ~{-0029
£ 9
b —— ytbl -a04°
5‘
- — -006
.’/1
—— - +—-aos
,‘2’,0"01 4 -aw0
1
-300 -200 -100 o
DC GRID VOLTS
92¢S-83137T
AVERAGE GRID
CHARACTERISTICS
DURING TUBE CONDUCTION
T T T T T T T
_Ep=S0VOLTS AC |
CIRCUIT RETURNS TO PIN 2
|- GRID RESISTOR =0 OH) !
| CONDENSED-MERCUR
| TEMPERATURE = o i .
_L +4_+ + 1+
N S I - + Lao
"
— f = ]' - —t = 4
J w
4 g 140§
— L—‘—L b <
)
—t—t—1+1 +—i—f0 3
DC ANODE AMPERESZ0.S e
«
—————1—1——-\0 P
¥ v
..1..._;_+.‘__¢..4_|.' o
-20
80 -60 -40
DC GRID VOLTS
92CS -83IST

JAN, 3, 1955 TUBE DIVISION CE-83131

4
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5563-A
CHARACTERISTIC CURVES

FILAMENT REHEATING TIME
AFTER POWER SUPPLY INTERRUPTION

ANOOE CURRENT=0 —]E_\I}J:?'J I l

f LI > Lo G O O B
\J!&. o> %9
\

5 — /\(‘525
/'

o
O

»
©
o

W
©

21

/
4
Wy
[
7

S
AN

3

1
l
1
1 1 1

3 S
OUTAGE TIME - MINUTES

FILAMENT REHEATING TIME-SECONDS

& —n[—— L

©

92C3$~-8300T

SHIFT OF AVERAGE
CONTROL CHARACTERISTIC
WITH CHANGE IN
CONOENSEO-MERCURY TEMPERATURE
Ep= 50 VOLTS AC |
I GRIO RESISTOR = 10000 OHMS +—
i CONDENSEO 4+

CURVE MERCURY
L TEMR — *C +—
A 2%

] B 40 T
- c | 58 4
!

el
o
A>
/4
y 4
v
[
3 ]
PEAR ANODE KLOWATTS

| \T- q
HEH
' %0

< =60 <40
0C GRIO SUPPLY VOLTS
92C S8 -8316T

JAN, 3, 1955 TUBE DIVISION CE-8300T
RADIO OF AMERICA, NEW JERSEY -8316T




5563-A

SHIFT OF AVERAGE CONTROL CHARACTERISTICS

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN

T T T I T T T T T

Ef=50 VOLTS AC
GRID RESISTOR=10000 OHMS
CONDENSED-MERCURY TEMPERATURE =40°C

*BETWEEN FILAMENT VOLTAGE AT PIN 4 AND

O CENTER TAP OF FILAMENT TRANSFORMER
*PIN2, PIN4, OR CT

cunve | QNESE | RERAL
A | o° PIN 2
B 0° CcTo
c o°,|e°o° PIN 4
90 ANY ®
D 180° CTo
E 180° PIN 2

ANODE VOLTAGE

1T |
1 H
b L .
A lﬁ 20
0N
N \ 1 i
ny VRN .
A 7]
N\ ]
NS g
{ T T ©
NONRY, Z
4
N
a
N, A 10 g
N SEN <
1 N EEEN 2
N <
| ] ¥
t a
] ;\u‘ 11
NNNCK! 5
A,
e 1 N H
O |
[T A\ x
I 1 EEsEEEEnEANEE
11 1117 1 LIJTTTT
-80 -60 -40 -20 o]
DC GRID SUPPLY VOLTS
APRIL 12,1954 TUBE DIVISION 92CM~-8309

RADIO CORORATION OF AMEEICA. HARKISON, NEW JERSEY
World Radio Histol




5563-A
SHIFT OF AVERAGE CONTROL CHARACTERISTICS
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT
RETURN AT LOW ANODC VOLTACGES

T T T LT T T T T
ESESEESSEEEEENAENERANESENREE NN NS —
E¢=50 VOLTS AC =
GRID RESISTOR= 0000 OHMS
CONDENSED-MERCURY TEMPERATURE =40°C
PHASE | CIRCUIT
CURVE | ANGLE* | RETURN
" A 0° PIN 2
e 8 180° PIN 4
magses c 0° ¢cTo NEREN
HHHH D 180° cTo
| E 0° PIN 4
F 180° PIN 2
*BETWEEN FILAMENT VOLTAGE AT PIN 4 AND ||| ||
ANODE VOLTAGE
it 9 CENTER TAP OF FILAMENT TRANSFORMER
. 1000
[ 11N \2 )|
\ 1
1 1 1
1
1 3
aEEN 1 800
1 [l
1
|
T \ f T I 2
H A\ = 600 2
Al 4 >
T A 1 w
o
o
r4
<
X
] I 400 ¢
[ ] I
1 a
H
l
T ]
200
]
111
f |
=L
Sagne 28
-i5 -10 -5 0 +5 +10
CRITICAL DC GRID VOLTS
APRIL 8,1954 TUBE DIVISION 92CM-8303

RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY
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5696
THYRATRON

GAS-TETRODE, MINIATURE TYPE

GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage. . . . . ... 6.3.......acordcvolts

Current.”...‘.OlSO....”.‘..‘amp
Cathode:

Minimum Heating Time, prior

ta tuhe ronduction . . W o 0o oo g ©ooo0o0o 8

Direct Interelectrode Capacitances (Approx. )'U

GrndHoltoAnode...0.0B.. JE O 7774 |

Input. « . . . . . 18;4;f

Qutput . . . . . FO ¢ 2 N 7 §
lonization Time (Approx ):

For conditions: dc anode volts = 100; grid-No.|

square-pulse volts = +50; peak cathode
amperes during conduction = 0.150. . . . . 0.5 Hsec
Detonization Time (Approx.):
For conditions: dc anode volts = 500; grid-No.|
volts = —100, grid-No.! resistor [ohms) =
1000; dc cathode amperes = 0.025 . . . . 25 usec
For conditions: dc anode volts = 500; grid- No t
volts = =13; grid-No.| resnstor {ohms) =
1000; dc cathode amperes = 0.025 . . . . . 40 usec
Max i mum Cruhca] Grid-No.1 Current, with ac
anode-supply volts f{rms) = 350, and
average cathode amperes = 0.025 . . . . . 0.5 pamp
Anode Voltage Drop (Approx.) . . . . 10 volts
Grid-No.1 Control Ratio (Approx.) wnth grld No 1
resistor Imegohms) = 0; grid-No.2 volts=0 . . . . 250
Grid-No.2 Contro! Ratio (Approx.) with grid=No. |
volts = 0, grid-No.2 resistor fohms) =0 . . . . . 15

© without external shield.

Mechanical:

Mounting Position. . . . « v v v v o v 00w e e e e Any
Maximum Overall Length . . . . . . . . . ... ... 1=3/4"

Maximum Seated Length. . . R 4
Length, Base Seat to Bulb Top (excludlng (lp) 1-1/8" x3/32"
Maximum Diameter . . . . . o 0 o 5 o o 374

Bulb . . . . ... .....T—5—1/2

Base . . . Small—Button Miniature 7-Pin
Basing Desngnatlon for BOTTOM VIEW e e e e s e .. . TBN
Pin 1 -Grid No.l 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 LT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5696
THYRATRON

RELAY and GRiD-CONTROLLED RECTIFIER SERVICE
Maximum Ratings, Absolute Values:
PEAK ANODE VOLTAGE:

Forward. . . . . . . . . . ... 60 0 o 500 max. volts

I¥ErS3 0 0 0 0 0 0 0 00000000 500 max. volts
GRID-Mo.2 (SHIELD-GRID} VOLTAGE:

Peak, before anode conduction. . . . . 0 -50 max. volts

Average, during anode conduction® . . . -10 max. volts
GRID-No.1 (CONTROL-GRID) VOLTAGE:

Peak, before anode conduction. . . . . . -100 max. volts

Average, during anode conduction®. ., . . -10 max. volts
CATHODE CURRENT:

Peak . . .« . . . o s e 0.1 max. amp

Average® . . . . . . . . o o0 . e . 0.025 max. amp

Surge, for duration of 0.1 sec. max. . . 2 max. amp
GRID-No. 2 CURRENT:

Average® . . . . . . ... . . +0.005 max. amp
GRID-No.1 CURRENT:

Average™ . . . . . . . e e e e e e .. +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 +30 CE
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

C Averaged over any interval of 30 sec, max,
Approximately 180° out of phase with the anode voltage.

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

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEw JERSEY
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5696
THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

TYPE 5696

GRID-N22 (SHIELD) VOLTS=0
RANGES SHOWN ARE FOR TWO VALUE S
OF GRID RESISTOR-0.I1MEG. AND 10
MEG.-AND TAKE INTO ACCOUNT INITIAL
DIFFERENCES BE TWEEN INDIVIDUAL
TUBES & SUBSEQUENT DIFFERENCE S
DURING TUBE LIFE,FOR A HEATER-
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS
AND FOR AN AMBIENT TEMPERATURE
RANGE OF -55 TO+90°

Range for Range for
O.I/Megohm -

I-10 Megohms

6 -4 -2 (o]
DC GRID-N2| SUPPLY VOLTS

b
o
(=]

AC ANODE VOLTS (RMS-60~)

92CM-7045T

FEE.

1, 1949

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-7045T




5696
THYRATRON

‘ AVERAGE CHARACTERISTICS
BEFORE ANODE CONDUCTION

TYPE 5696

tE¢=6.3 VOLTS

GRID-N2 2 (SHIELD) VOLTS =0
GRID-N2 | RESISTOR (OHMS)=0

0=CONDUCTION STARTS

® AL

DC ANODE Vo, ||t o

05!

P g
-
g
|

1

(o]

5

%
o
o
DC GRID-N2 | MICROAMPERES

t—t—t—-0.03

p—t+—+4-0.04

-5 -4 -3 -2 Bl ]
OC GRID-N2| VOLTS
92CM-7047T

AVERAGE CHARACTERISTICS
OURING ANODE CONDUCTIOP"J

TYPE 5696
FE¢£=6.3 VOLTS -1
GRID-N22 (SHIELD) VOLTS =0
[ GRID-N2| RESISTOR (OHMS)=0

® | g
w

4

w

a

b

<

-

=

=

o

® 2
(]

e

[ 4

o]

v

o

-2

-8 -6 -4 -
OC GRID-N2| VOLTS
92CM-7052T

FEB. 1, 1949 TIREDATET CE=7047T - 70527

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY







5727
GAS THYRATRON

7-PIN MINIATURE TETRODE TYPE

GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:

Voltage . . . . .. 5 o 6.3 ¢+ 108" . . .ac or dc volts

Current . .« . . o . . 0.6 e e e e s e s w o o. amp
Cathode:

Minimum heating time prior to

tube eondurtion o . .. . . ... . o 20 sec

Direct Interelectrode Lapacitances
[Apprav,):©

Grid No.l to anode. + v v v ¢ ¢ & o & 0.026 wupf
Grid No.l to cathode, grid No.2Z,

and heater. . . . e e e s e s 2.4 g f
Anode to cathode, gr»d No.2,

and heater. + v o ¢« ¢« ¢ 4w 4 o o = . 1.6 up f

lonization Time (Approx.}:
For dc anode volts = 100, grid-
No.1l volts {square-wave pulse) =
50, peak anode amperes during
conduction = 0.5, . v ¢« v o o v .. 0.5 usec
Deionization Time (Approx.):
For dc anode volts = 125, dc anode
amperes = 0.1, grid-No.l resistor
{ohms) = 1000, and grid-No.l volts
= =100, v ¢ v 0 4 e e e .. 5 0 o o 35 usec
For dc anode volts = 125, dc anode
amperes = 0.1, grid-No.1 resistor
(ohms) = 1000, and grud -No.1 volts
B 5 0 0.0 0 . 5000 0 [75) usec
Maximum Critical Gr!d—No 1 Current
For anode-supply volts {rms) = 460,
and average anode amperes = 0.1 . . . 0.
Anode Voltage Drop {Approx.). . . . . .
Grid-No.1 Control Ratio (Approx.)
with grid-No.1l re5|stor (megohms)
= 0, grid-No.2 volts = 0. . . . . .. 250
Grid-No.2 Control Ratio (Approx.)
with grid-No.1 resistor [megohms)
= 0, grid-No.2 resistor (megohms)
= 0, grid-No.1 volts = 0. . . . . . . 1000

@ w

|
volts

Mechanical:

Operating PoSition, « v v o ¢« w o s o v o o = o = -« .« Any
Maximum Overal) Length. . « « v o v v o v o o o o« o 2-1/8"

Maximum Seated Length . . . . . . e e e e e e o 1=7/8"
Length, Base Seat toBuleop(Exc]ud|ng tip). . 1-1/2" ¢ 3/32"
Maximum Diameter. . « o o o« « « o ¢ & 4 o o 0 e e e e = 3/4"
Dimensional Outline « « = « « « « « = « « See General Section
Bulb. . . . . . 65 0000000D0O0 000 T5-1/2
Base. .« . . . . .Small Button Munuature 7-Pin {JETEC No.E7-1}
'.o: see next page.
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Basing Designation fer BOTTOM VIEW . . . . . . . . . . . 76N
Pin 1-Grid No.1 O 9\ Pin 5-Grid No.2
Pin 2-Cathode © (© Pin & - Anode

Pin 3 -Heater G @ Pin 7-Grid No.2

Pin 4 - Heater
0)

RELAY AND GRID-CONTROLLED RECTIFIER SERYICE

Maximum and Minimum Ratings, Absolute Values:
For anode-supply frequencyof 6o cps
PEAK ANODE VOLTAGE:

Forward, + + & v v & & v v v nnw e e 650 max, vclts

INVErSe: w v v o o s s s s s o s s 5 & » 1300 max. volts
GRID-No.2 {SHIELD-GRID) VOLTAGE:

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

Average®, during tube conduction . . . . -10 max, volts
GRID-No.1 (CONTROL-GRID} VOLTAGE:

Peak, before tube conduction . . . . . . ~100 max. volts

Average®, during tube conduction . . . . -10 max., volts
CATHODE CURRENT:

Peak . . v v v o o i e e e e e e e e 0.5 max, amp

Average® . . v v 4 v e e e w e n e e 0.1 max. amp

Fault, forduration of 0.1 second max.. . 10 max. amp
GRID-No.2 CURRENT:

Average® , . . v 4 4 4 4 e 0 e nx e s +0.01 max. amp
GRID-No,1 CURRENT:

Average® ., . . . 4 4 s 0 s e s 0 s s +0.01 max. amp
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode . 100 max. volts

Heater positive with respect tocathcde . 25 max, volts
BULS TEMPERATURE (At hottest point

on bulb surface) + . v v - . v v .o v 150 max. ec
AMBIENT TEMPERATURE. . . . + . « o « &+ « -75 min, oC
Typical Operation for Relay Service:
RMS Anode Voltage. . . . . 5000 117 400 volts
Grid-No.2 Voltage. « v+ « v o + + » 0 0 volts
RMS Grid-No.1l Bias Voltage®. . . . 5 - volts
DC Grid-No.1 Bias Voltage. . . . . - -6 volts
Peak Grid-No.1 Signal Voltage. . . S 6 volts
Grid-No.1-Circuit Resistance . . . 1 1 megohm
Anode-Circuit Resistance*, . . . . 120C 2000 ohms

Maximum Circuit vValues:
Grid-No.1-Circuit Resistance . + « « « « 10 max. megohms

*,0,8.0,%; see next page.
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5727

GAS THYRATRON

PULSE-MODULATOR SERV

ICE

For rectangular-wave shapes, duty cycle of 0.001 max.,
pulse duration of 5 usec. max.. and pulse-repetilion

rate of 500 pps max

Maximum and Minimum Ratings, Absolute Values:

PFAK ANODE VOLTAGE:

Forward . . v & v v x s e e e s ‘oo GO0 e, veltte

INVEFSE v & o o o o s o o o = o o = » 100 max. volts
GR10-No.2 (SHIELD-GRID} VOLTAGE:

Peak, before tube conduction. . . . . ~50 max. volts

Average, during tube conduction . . . -10 max. volts
GRID-No.1 (CONTROL-GRID) VOLTAGE:

Peak, before tube conducticn. . . . . -100 max, volts

Average, during tube conduction . . . -10 max, volts
CATHODE CURRENT:

Peak, v o o o 2 o o = o « & o o v x = 10 max. amp

AVETAGE & v v v o 0 0 4 w1 o 0 e w s 0,01 max. amp

Rate of change. « « « « &« o ¢ o & & » 100 max. amp/usec
PEAK GRID-No.2 CURRENT. . . . . . « + . 0.02 max. amp
PEAK GRID-No.1 CURRENT, . , . . . .+ + . 0.02 max, amp
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode 0 max. volts

Heater positivewith respect to cathode 0 max. volts
BULB TEMPERATURE {At hottest point

on bulb surface). . « v v « o 4 . . s 150 max. oC
AMBIENT TEMPERATURE . . « + = = &+ « - ~75 min, °C
Maximum and Minimum Circuit values:
Grid-No,1-Circuit Resistance, . . 0.5 max. megohm

i i i i - 25000 max. chms
Grid-No.2-Circuit Resistance. . « « « . { 2000 min. ohms

CHARACTER1STICS RANGE VALUES FOR EQUIPMENT DESIGN
Values are wnitital, unless otherwise specifired
Note Hin. Max.

Heater Current. . . « « « « o« . 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 vol ts|
Anode-Supply Voltage for

Tube Conduction {2) . . .+ « . 6,5 - 5¢ volts
*,080 # see next page.
8-57 TENTATIVE DATA 2
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GAS THYRATRON

Note Hin, Nax.

Anode-Supply Voltage for
Tube Conduction {3} . . ... 7,8 650 = volts

RMS Grid~No.2 Supply Voltage
for Tube Conduction (This
voltage is 180° 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 ua|
Heater 100 volts negative
with respect to cathode . . 1 - 15 ua|

Heater-Cathode Leakage
Current at 500 hours:
Heater 25 volts positive

with respect to cathode . . 1 - 20 pa
Heater 100 volts negative
with respect to cathode . . 1 - 20 pa
Leakage Resistance:
Grid-No.2 to anode. . . . . . 1,10 760 - megohms
Leakage Resistance:
Grid-No.2 to anode at
500 hours. & & o v v v v W . 1,10 380 - megohms

Note 1: with 6,3 volts ac or dc on heater,

Note 2: With anode-supply volts (rms) = 460, grid-No.2 volts = 0, load
resistor (ohmsf = 3000, and grid-no.1 resistor {(megohms) = 0,1,

Note 3: with anode-supply volts (rms) = 460, grid-No.2 volts = 0, load
resistor (ohmsg = 3000, and grid-No.1 resistor (megohms) = 10,

Note u4: With 7.0 volts ac or dc on heater,

Note S5: With grid-No.2 volts = 0, grid-wNo.1 volts = 0, load resistor
(ohms) = 1000, and grid-Mo.1l resistor {(megohms} = 0.1,

Note 6: With 5.7 volts ac or dc on heater,
Note 7: With O volts on heater,

Note 8: With grid-wNo.1 volts = -100, grid-No.2 voits = 0, and load
resistor {ohms) = 10000,

Note 9: With anode—supply volts (rms) = 150, grid-wo.1 supply volts
{rms and in phase with anode-supply voltage) = 16,

Note 10: With grid-No.2 volts = 1380 with respect to anode and all other
electrodes floating.

x
=]

for pulse-modulator service, tolerance is +10%, ~5%
without external shield.

O Averaged over any interval of 30 seconds maximum,

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,

SPECIAL RATINGS AND PERFORMANCE DATA

Shock Rating:

Impact Acceleration . . . . . v v « o 750 max. 9|
This test is performed on a sample lot of tubes from each
production run. Tubes are held rigid and are tested inj

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2
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four different positions. At the end of tnis test, Lubey
will not show permanent or temporary shorts or open
circuits, and are required to meet established limits for
heater-cathode leakage current, grid-No.| supply voltage
for tube conduction {1) and anode-supply voltage for tube
conduction (1),

Fatigue Rating:

Vitrational Acealaration ., o .. 2.5 max, el
This test is performed on a sample lot of tubes from each
production run, Tubes are rigidly mounted and subjected
in each of three positions to 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 estatlished
limits for heater-cathode leakage current, grid-No. | supply
voltage for tube conduction (1} and anode-supply voltage
for tube conduction (1),

Heater-Cycling Life Performance:
Cycles of Intermittent Operation. . . . 2000 min. cycleg
Under the following conditions: Heater volts = 7.5 cycled
one minute on and oneminute off, heater 100 voits 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-
aperative 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.! supply voitage for tube conduction {1], At the
end of | hour, grid-No.!| supply voltage is read. The
variation in the O-hour and |-hour readings will not exceed

15 per cent., Tubes must also meet established limits of
grid-No. | 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 ELECTRON TUBE DIVISION TENTATIVE DATA 3
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500~

Su

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

temporary short oropen circuit or fails to meet establish~]
ed limits of grid-No. | supply voltage for tube conduction
.

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 is conducted
under the following conditions: Heater volts= 6.3, anode~
supply volts {(rms) = 460, grid-No.2 suppty volts = O,
average anode milliamperes = 80, peak anode milliamperes
= 500, gri1d-No.| resistor {ohms) = 508000, and minimum
bulb temperature (OC) = |50. 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. |
supply voltage (1), and 500~hour limits for anode-supply
veltage (i), heater~cathode leakage current, and leak-
age resistance shown under CHARACTERISTICS RANGE VALUES.

OPERATING CONSIDERATIONS

fficient gnode-circuit reststance, including the tube

Curves shown under Type 2D21 also apply to the 5727

8-57
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5728/FG-67
MERCURY-VAPOR THYRATRON

NEGATIVE/POSITIVE-CONTROL TRIODE TYPE

GECMCRAL DATA
Electrical:
Heater, for Unipotential Cathode:

Min. Av. Yax,
Voltage (AC or DC}) . . . 4.75 5.0 5.25 volts
Current at 5.0 volts . . - 4.5 4.9 amp
Cathode:
Minimum Haating Time,
prior to tube conduction . . & + 4 « . . 5 minutes
Maximum Qutage Time,
without reheating . « .+ « ¢ v v v 4 4 & See Curves
Direct Interelectrode Capacitances
(Approx., without external shield):
Grid to Anode  « v« 4 4 4 e 4 s e e 0 s . 3,25 puf
Grid to Cathode . v v v v v o o v o o« o« 8.9 pmi
Maximum Critical Grid Current
with ac anode volts (rms) =220 ., .. 10 pamp
Anode Voltage Drop (Approx.) + + o+ v « « o » 16 volts

lonization Time (Approx.):

For conditions: dc anode-supply volts

= 100, peak grid volts = +35, and

peak anode amperes = 15 . . « ¢« 4 o 4 4 . 15 usec
Deionization Time (Approx.):

For conditions: dc anode volts = 120,

dc grid-supply volts =-500, grid

resistor {(ohms}=1000, and dc anode

amperes = 2.5 4 v v v 4 u 4 e e e e e e 5) usec

For conditions: dc anode volts = 120,

dc grid-supply volts =0, grid resistor

(ohms} = 1000, and dc anode amperes =2,5 , 850 usec

Mechanicals

Mounting Position . .
Max imum Qverall Length .
Seated Length . . .

. e

Vertical, base down
7"

A PR

RV VL

.

Maximum Diameter . . . . + . . 0 cooooopo 3P
VD 6 0 0 0 0 0 00000 aa e e e e e e e e ST23
CaD o s e v v v e e e e e« . Medium (JETEC No.C1-5)
Base . . Medium-Shell Small 4-Pin, Bayonet (JETEC No.A4-10)
BOTTOM VIEW
Pin 1: Heater Pin 3: Grid
Pin 2: Cathode Pin 4: Heater,
(Grid & Anode Cathode
Return)
MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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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 minimum
value of the operating range specified under
¥oximum 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

{Approx.):*
NO LOBD & 4 4 4 4 4 4 o s 4 s o & s o & 25 oC
Full 10ad « v 4 v o o 4 o 0 s o o o o o 31 oc

INVERTER SERVICE

Maximum Ratings, Absolute Values:
PEAK ANODE VOLTAGE:

Forward o v v v v o v v v e e e e e e 1000 max. volts

INVErSE & o o 4+ o o s o o o o s o o o 1000 max. volts
GRID VOLTAGE:

Peak, before anode conduction . . . . . -500 max., volts

Average®, during anode conduction . . . -5 max, volts
CATHODE CURRENT:

Peak 4 4w 4 4 4 e d 4 e e e e e e 15 max. amp

Average®® & 4 4 v 4 v e b e e e e s 2.5 max. amp

Fault, for duration of 0.1 sec. max, . 200 max. amp
GRID CURRENT:

Average® . . 4 v e s e n e e 0 e +0.3 max. amp
CONDENSED-MERCURY TEMPERATURE RANGE . . . +40 to +80 oC

* withheater voltage= 4,75 volts and no heat—conserving enclosure.

. Averaged over one conducting cycle.
®® ,veraged over any interval of 15 seconds maximum.

MARCH 1, 1954 TENTATIVE DATA

TUBE DEPARTMENT
TADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

World Radio History|
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5728/FG-67
MERCURY-VAPOR THYRATRON

[+——3"DIA. MAX —

MEDIUM CAP _|
JETEC N2CI-5

ST-23 BULB

MAX
ZONE WHERE
CONDENSED- hG
MERCURY )
TEMPERATURE g
SHOULD BE
MEASURED
_______ 1

4
MEDIUM-SHELL
SMALL 4-PIN_ 1
BAYONET BASE S 5
JETEC N2A4-10 U ]I

1+ O

)

92CS-6701R3

CATHODE REHEATING TIME REQUIRED

9 A AFTER POWER-SUPPLY IN
£ I
z 4 al%
H qO\"‘!’/
I 5 A
‘é‘ /‘;y 50
= rd
° - 2%
Ezk y / "1
< / A //
£ /
5 V)
i
8 /
S y
=4
So a0 80 20 160 200
DUTAGE. TIME — SECONDS
92C3-7965T
MARCH 1, 1954 TUBE DEPARTMENT CE-6701R3

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY -7965T
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5728/FG-67

CHARACTERISTIC CURVES

RATE OF RISE OF COND.-
MERCURY TEMPERATURE

Egm473 VOLTS T L
T T

NO LOAD

+

a

TEMP. RISE OF CONDENSED MERCURY
ABOVE AMBIENT TEMPERATURE —°C

I
T
| I
30 T +
| |
|
A |
20 4
!
10 /
]
l
0 30 40
HEATING TIGE~ MINUTE

2C 3~ 7964T

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE
RANGE 1S FOR CONDITIONS WHERE
Ec=50VOLTS AC £ 5%; CIRCUIT
RETURNS TO PIN Nt 2. THE RANGE
INCLUDES INITIAL AND LIFE VARI-
ATIONS OF INDIVIDUAL TUBES, AS

TURE RAN(;E 4

—i000
CONDUC T
/ ING

. - +——{800
- S — [
2
4

B s (et 2 800 O .

CRITICAL >
CRI o
o
]
400Z
«<
v
o

200

-0 0 -0 +20
DC GRID SUPPLY VOLTS

92c3-8108T

MARCH 1, 1954 1UBE DEPARTMENT CE-7964T
RADIO CORPORATION ORLAMERICAHARLISON, NEW JERSEY —8108T



CHARACTERISTIC CURVES

5728/FG-

67

AVERAGE GRID

CHARACTERISTI

CcS

BEFORE ANODE CONDUCTION
€ =50 VOLTS
22 CON T
,ille,laz b
o
| 9,2
335
o3
a g — ¢ _¢—+r-4— 1,92 —+2
P
ov
+—teH .
-
3 1 | i 4 } :
| o §
— + + =
g
R s Ty, A A e T B X
o | 3
= 2% _1°° 4+ a
8 ]
| 4 =
— _J_-J:’ ——— 1- —H-40
| S e J 8
&
—————éf t -
v, T
2 | L L
) 1 T —
- / 4 4 -8
I I 1
IR
00 -400 -2 ) +200
Be GRID vOLTS
92¢3-0107T
AVERAGE GRID
CHARACTERISTICS
DURING ANOQDE_CONDUCTION
€250 VOLTS I
+700
= +600
T T +500 v
-
[ 4
-
o
4400 3
S
o -
=
+300 ¥
. )
o«
+200 2
[*]
4 o
+100
* 0
DC ANODE_A P A ‘l
= roami Ll
oc -:.nm vous
92cS-8102T

MARCH 1

1954

TUBE DEPARTMENT
RADIO CORPORATIGH| G TURERICAZIFARRISON, NEW JERSEY
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5823
GLOW-DISCHARGE TRIODE

COLD-CATHODE; MINIATURE TYPE

GENERAL DATA
Electrical:

Cathode . . . . 50000000000 0 ovo EO
lonization Time (Approx )
For conditions: Instantaneous anode volts = 185;
peak positive starter—electrode pre—firing
volts =« 70; peak positive starter-
elrrirnne triqqering volts = 50; ancde-
circuit series resistor (ohms) = 820;
starter-electrode series resistor

{ohms} = 100000 . . . © 00 0oO0O0oO0 0 O 20 usec
Deionization Time (Approx. )

For conditions: [Same as for Ionization Time) 500  pusec
Anode Vol tage Drop. . . e e e e 62 volts
Starter-Electrode Voltage Drop e e e e e 61 volts
Anode Breakdown Voltage . . . e e 290 volts
Starter-Electrode Breakdown Vollage o 0000 o0 80 volts

Required Transfer Current (DC or
Instantaneous AC) for transition of

discharge to anode at 140 volts peak 50  pamp

Mechanical :
Mounting Position . . © 00 0000DD0DO0DOOG DG GO Any
Maximum Overall Length © 0000000DOGOGOGGOoG 2-1/8"
Maximum Seated Length . . 1-7/8"
Length, Base Seat to Bulb Top (excludung hp) —1/2"t3/32"
Maximum Diameter. . . . 0 0 3/4"
Bulb............. ..T—5—1/L
Base. . . Small—Bunon Miniature 7-Pin

Basing Desngnatlon for' BOTTOM VIEW . . .. 4CK

Pin 1- Anode Pln 5- Internal

Pin 2 -internal OERO Connection-

Connection- Do Not Use

Do Not Use (9 Pin 6 = Internal
Pin 3 -Cathode G) O Connection-
Pin 4-Starter % Do Not Use
Electrode O, Pin 7 -Cathode

Maximum Ratingsd, Absolute Values:
For First-Quadrant Operation Only

PEAK ANODE AND STARTER-ELECTRODE VOLTAGE:
Inverse . . , . .. . . 200 max. volts
Forward.................200max.volts

These rahngs 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 hngher supply frequencies, please write, stat—
ing the proposed operating frequency, to the attention of Commercial
Engineering, RCA, Harrison, New Jjersey for information as to required
changes in maximum ratings and characteristics.

SEPT. 15, 1949 TG TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5823
GLOW-DISCHARGE TRIODE

CATHODE CURRENT :

Peak, . . . ... ... ... ... 100 max,

Average®. . . . . . . .. boooaoo 25 max,
PEAK STARTER-ELECTRODE CURRENT

With starter-electrode voltage positive . 100 max.
AMBIENT TEMPERATURE . . . . . v e e+ .. =60 to 75

Typical Operating Conditions:
For Relay Service with 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-fFiring Voltage and in-
stantaneous Triggering Voltage) . . . . . . 105 volts

(MRACTERISTICS RANGE VALUES FOR EQU!PMENT DESIGN
For First-Quadrant Operation Only

Note Nin. Nax.
Anode Breakdown Voltage . . 1 200 - volts
Starter-Electrode Break-
down Voltage. . 2 73 1059 volts

Required Transfer Cur—
rent (DC or Instantan-
eous AC) for transition
of discharge to anode
at 140 volts peak . . . . 3 = 400°  pamp)
Anode Voltage Drop. . . . . 4 - 85° volts|
Starter-Electrode Volt-
age Drop. . 5 - 759 volts

Mote 1: with a variable dc anode voltage, dc starter-electrode vgltage '
of 0 volts, anode-circuit series resistance of 3000 ohms, and
starter-electrode series resistance of 50000 ohms.

Mote 2: with dc anode voltage of 0 volts, variable dc starter—electrode
voltage, anode- cnrcunt 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 4: With dc anode voltage of 230 volts, dc starter-electrode vol- ‘
tage of 91 volts, dc cathode current of 50 milliamperes, anode-
curcu:t series resistance of 3000 ohms, and starter- e\ectrode
series resistance of 50000 ohms.

Mote 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 . TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



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 1I 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-
tion: their ugs in this manner will result in unstable
operation and shorter tube fite, The infu.matiaon Jluan
for Quadrants TIT and JV is of value to the equipment
designer in that it indicates the need for precautlons
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 maximum dc cathode
current of 25 milliamperes. QOperation at values of dc
cathode current less than 8 mil!iamperes is not recommended

because of resulting instability.

SEPT. 15, 1949 AT TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




ANODE VOLTS (DC OR INSTANTANEOQUS AC)

5823

BREAKDOWN CHARACTERISTICS
FOR ALL QUADRANTS

STARTER ELECTRODE SERIES RESISTANCE 200000 OHMS |

RANGES SHOWN BE TWEEN INSIDE AND OUTSIDE CURVE S TAKE INTO
ACCOUNT MAX. AND MIN. + AND - VOLTAGE VALUES FOR INDIVIDUAL o
TUBES AND FOR CHANGE S DURING TUBE LIFE. THE VALUES SHOWN

v

ASH TIONS A APPROX. ONLY. 0
BY DASI EDISEC ONS ARE OX. ONLY | RECOMME NDED

OPERATING —
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5823
TRANSITION CHARACTERISTIC
—ﬁ
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5823
GLOW-DISCHARGE TRIODE

AVERAGE ANODE CHARACTERISTIC

TYPE 5823 i

L
et

L

5823

B = R=50000 OHMS
400 o

-20 O +20 +40 +60 +80 +100

= -100

/ 2004

|
l
I

ANODE VOLTS (DC OR INSTANTANEOUS AC)

ANODE MA.(DC OR INSTANTANEOUS AC) ’
92CM-7275T

SEPT. 15. 1949 - CE-7275T
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6012
GAS THYRATRON

. NEGAT IVE-CONTROL TETRODE TYPE
GENERAL DATA
Electrical:
Heater, for Unipotential Cathode:
Nin, Av. |Nax.
Voltaae. . . ... 5.7 6.3 6.9 ac or dc volts
Current at 6. 3 volts e - 2.6 2.85 amp
‘ Cathode:
Wirimum hasrtng time prior to
tube conduction. . . o o 3u seC
Max imum outage tine mthout rehna'lnn. 0 5 sec
Direct Interelectrode Capacitances
(Approx. }:©
Grid No.l to anode . . . 600 0 0.23 e
Grid No.1 to cathode, qud No 2
and heater . . . o 5 00 0 5.8 uuf
Anode to cathode, qr|d No 2
and heater . . . 3.9 i
lonization Time (Approx )
For conditions: dc anode volts = 100,

grid-No.2 volts = 0, grid-No.
square-pulse volts = 450, and peak
anode amperes during conduction
= 5. . 0.5 usec
De|on|za*lon T|me (Approx ) . e See Table I
Maximum Critical Grid—No.1l Current
For conditions: ac anode-supply volts
= 460 (rms!}, and average anode am-
peres = 0.5 5000000 3 pamp
Anode Voltaae Drop (ApprOx ) - e 10 volts|
Grid-No.1 Control Ratio (Approx. )
For conditions: grid-No.| resistor
{megohms) = 0, grid-No.2 resistor
{megohms ) = 0, and grid-No.2 volts
I o T 150
Grid-No.2 Control Ratio (Approx.}:
For conditions: grid=No.| resistor
{megohms} = 0, grid-No.2 resistor
{megohms} = 0, and grid-No.| volts
LI T 650

Mechanical:

Mounting Position. . « v v o o v o o o o o o o 0 e s e Any|
Maximum Overall Lenath « « v « v v o ¢ o o s o« « » » 3-1/8"
Maximum Seated Length. « « o « v v v o v « o . . . . 3-5/16"
Maximum Diameter . v « v o o o o o o o o o o s . o 1=23/32"
Bulb................ ... T-12
Base . . . . Large—Wafer Octal 6-Piny

with External Barriers and Sleeve (JETEC No.B6-100)

-

-

O without external shield. e Indicates a change.

4-%6 TUBE DIVISION DATA 1
RADIO CO ON OF AMERICA, NEW HERsty

[World Radio History




6012
GAS THYRATRON

Basing Desianation for BOTTOM VIEW . . . .
Pin 1 ~ Cathode Pi
Pin 2 - Heater Pi

Pin 3 - Grid No.1 Pi

RELAY AND GRID-CONTROLLED RECTIFIER

Maximum Ratings, Absolute Values:

PEAK ANODE VOLTAGE :
Forward. . . . . . . . . . . ... ..
Inverse. . N I I I I

For anode~supply frequency of 6o cps

n 5 - Anode
n 7 - Heater
n8 - Grid No.2

SERVICE

650 max. wvolts
1300 max, volts

Peak, before tube conduction . . . . .

Averaae®, during tube conduction . . .
GRID-No.1 (CONTROL-GRID) VOLTAGE:

Peak, before tube conduction . . . . .

Average#, during tube conductuon ° 0 o
CATHODE CURRENT:

Peak . . . . . ... ... ......

Average* © 000 00000DDOOGDOa oG

Fault, for durat:on of 0.1 second max.
AVERAGE GRID-No.2 CURRENT* . . . . . . . D
AVERAGE GRID-No.1 CURRENT# . . . ., . . . .
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode.

Heater oositive with respect to cathode,
AMBIENT-TEMPERATURE RANGE. . . . . . . .

Maximum Circuit Yalues:
Grid-No.1-Circuit Resistance . . . . . . .

i Averaged over any interval of 30 seconds maximum,

—-

-100 max. voltg
-10 max. volts|

-200 max. volts|
-10 max. voltg]

5 max. amp
0.5 max. ampy
20 max. amp|
+0.05 max. amg|
+0,.05 max. amp

100 max. voltg
25 max. voltg
-75 to +90 oc

2 max. meqohm%

Indicates a change,

DATA 1

RADIO C OF AMERICA, NEW JERSEY
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6012
GAS THYRATRON
TABLE |
Ece, - DC Grid-No.1 Supply Voltage (Volts)
Ecc, - DC Grid-No.2 Supply Voltage (Volts)
Rg, = Grid-No.1 Resistor {Megohms )
Rgs - Grid-No.2 Resistor [(Ohms)
DC Anode Volts 125 250
. J Rgl Ecc| Rgz' Eccz
pC Anvde Ampeves 0.6 1.0} O & l.0|
175 (225 | 50| 2751 0.001
DEIONIZATION 350|375 | 450 | 475 0.1 -13{1000| 0O
TIME 650 [700 | 1100 | 1200 2
usec 100 | 125 100 125 | 0.001
(Approx.) 125|150 | 150 175| 0.1 |p-100{1000| O
250 275 | 275 300I 2
: series resistor between grid No.2 and cathode.
— Y —
MAX,
T12 BULS —. 35¢
MAX.
ARGE-WAFER OCTAL 374/8"
L -WAFE
6-PIN WITH EEv%
EXTERNAL BARRIERS
AND SLEEVE
JETEC N2 B6-100 t
L_|23/32”
MAX.
92CS-7635RI
4-56 DATA 2

TUBE DIVISION
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6012
GAS THYRATRON

OPERATIONAL RANGE
OF _CRITICAL GRID-N2| VOLTAGE

GRID-N22 (SHIELD) VOLTS=0

RANGES SHOWN ARE FOR TWO VALUES
OF GRID-N®I RESISTOR, O MEG., AND

2 MEG., AND TAKE INTO ACCOUNT INITIAL
DIFFERENCES BETWEEN INDIVIDUAL
TUBES AND SUBSEQUENT DIFFERENCES
DURING TUBE LIFE, FOR HEATER-
VOLTAGE RANGE OF 57 TO 69 VOLTS
AND FOR AN AMBIENT TEMPERATURE
RANGE OF FROM ~75° TO +90°C.

RANGE FOR
S MECONMS, . - <o —c. 4L Q1 MEGOHM
- """""“‘; = 800
CON=-
% A/‘ ‘ DUCTING
Y, 7, 0
/ //Asl 600 3
VAXKIAZTT IS |
X criTicaL \ 2
£ LA AL &
XA |..x
YA 2005
7 :
NON- X a' Iél
CONDUCTING 9 8
XXVA 2002
% N
X o
I J <

-2 -8 -4
DC GRID-N2I SUPPLY VOLTS
92CS-7748T|

- T1
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O\Q/ @
y, 6012
CHARACTERISTIC CURVES
AVERAGE GRID-Ng| ﬂ
CHARACTERISTICS
BEFORE TUBE CONDUCTION
Ep=63 VOLTS +{+D.010
GRID-N? 2 (SHIELD) VOLTS=0
GRID-N? 2 RESISTDR (OHMS) =0
GRID-N? t RESISTDR (OHMS)=0
©=CONOUCTION STARTS +0.005
- 1
DC_ANODE VOLTS:=25 ° a
: &
a
3
0005 §
[-4
g
3
z
1
Q
-00t5 &
[*]
(=]
-{-0,020
" —— T -0025
e—Jv— t T -
LSS S -0030
-10 -8 -6 -4 -2 [}
DC GRID-NSI SUPPLY VOLTS
92CM-7763TI
AVERAGE GRID-N¢|
CHARACTERISTICS
DURING TUBE CONDUCTION
T T
T 7T 171771
lLE£=6.3 VOLTS —
GRID-N2 2 (SHIELD) VOLTS =D
(- GRID-N22 RESISTOR (OHMS)=0 —| .
GRID- N!l stw‘ron (OHMS)=D
i t i I +20
_f_“_T‘ 1] — @
‘r—r‘ —si0 &
] o
4‘*‘“ . o
| 3
] 2
~Dc_ANODE' MA.= 100] —1° 3
;
__¢_¢_'_.4¥ o
-10 2
! BEEEMN
T — T e =
EREEEEE ®
I I
-4 =10 -6 +2
DC GRID-N2t SUPPLY VOLTS
92CM-7764Ti
4-56 CE~-776371
TUBE DIVISION
RADIO C ION OF AMERICA, NEW JERSEY —77641-1




6130/3C45
HYDROGEN THYRATRON

POSITIVE-CONTROL TRIODE TYPE
For Operation at Altitudes up tu 30000 Feet

GENERAL DATA
Electrical:

Heater, for Jnipotertial Cathode:

Vcltage Ce e .+ . 6.3 +5% -10% . . ac or dc volts
Current at 6.3 volts
Minimam o o 0 4 4 o o O v v ¢ o v ¢« s o o o« o o amp

D ooo0o0o0 0 o e . . Qmp
Mavimum o , o o . 5 v i e v i e e e .. . oam

Minimum heating time . Z oo o « « + e . . minutes
Direct Interelectrode (,apamtances (Approx.):

2
Average . « « « . . .. 2.
2.

Grndtoanode................ 3.9 gt
Gridtocathode . « . v v v v o v o o s o+ » 8.6 gt
lonization Time (Aporox.)9. b 0oooO0DOOO 0.6 usec
Deionization Time {Approx.) . . 000 o 25 usec

Anoide=C 1thode Voltage Drop (Aporox )
At midile of oulse aquration . . . . ... . . 150 wvolts
Maximum Variation in Firing Time (Jitter) . . . 0.06 usec

Mechanical:

Operi1ting POSition v v o v o v v o o o o o o o s o o o o Any
Overall Length . o & v o v v v v v s v o o s o o » B"t3/16"
Seated Length o . . v o o v 4 v v 4 e o s . . . 4-3/8"23/16"
Maximum Diameter o o v v v o 4 4 0 s s e s 0 0 s s o 1-9/16"

EWI® 6 000000000 000000 o0 P ¥

©E® o 00 00 o .SmaH (JETE(, No.C1-1)

Base . . . Vad'u"-\'xcar*ol Shell Srra” 4-Pin  {JETEC No.A4-9)
BOTTOM VIEW

Pin 1 —rneater
Pin 2 - Cathode
Pin 2-Girid

Pin 4 - Heater,
Cat hode
Cap ~ Anode

( 0%} 6 6 0 0 0 0 000000 00O0GCGOO OGO 0 o NERIE

PULSE MODULATOR SERVICE

Maximum and Minimum CCS® Ratings, Absolute Values:

For Pressures Down
to 70 mmof Hg*

DC ANODE-SUPPLY VOLTAGE . . . . . . . . 800 min, volts

0 pefined as the time nnlerval between the point on the rising portion of
the grid pulse which is 26% of the peak unloided pulse amplitude and
the point on the anode-current pulse which is 268 of its peak amplltude
The anode-current pulse has a time rise of 0,05 mlcrosecond maxlmum,
The grid pulse has a peak amplltude 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.

® Continuous Commercial Service.
* Corresponds to altitude of ibout 50000 feet.

JUNE 14, 1973 TUsE| DIVISION TENTATIVE DATA 1
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GRID VOLTAGE:

before conduction . . . . 200 max. volts
Peak positive pulse. . . . . . . . . . 175 min. volts
ANODE CURRENT:
Peak . . . v v v v v v s s e e e 35 max, amp
Average® . . . . . v 0 v 0w e e 0.045 max. amp
Rate of Rise . v o o v v v o o v o . o 750 max.amp/usec
OPERATION FACTORt. . . . . .. . .. .. 3x108 max.
PULSE DURATIONE, . . . . . . . v v v . 6 max. usec
AMBIENT TEMPERATURE. . . . . . . . . . . -50to+30 oC

Typical Operation‘ at 2000 pps in Accompanying Circuit:

of 0.5 usec
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 chms
Anode Current:
Peak . . . . .« . v v e 35 amp
Average® . . . . . . v u e 0.035 amp
Operation Factort. « . « . . v . . . . 2.1x108
Peak Power Cutput to
Pulse Transformer (T) . . . 43000 watts
Maximum Circuit Yalues:
Effective Grid-Circuit Resistance. . . 1500 max.  ohms

HYDROGEN THYRATRON
PEAK ANODE VOLTAGE:
Forward (Epmel™ v v v v v v 0 u 3000 max. volts
Inverse. . . . . . ... oL 5% of Egyf min. volts
After anode—current pulse:#
During first 25 pusec . . . . . . . 1500 max. volts
After first 25 wsec. . . . . . . . 3000 max. volts

Negative (DC or Peak],

Pulse Duration

In applications where the anode voltage is applied instantaneously, the|
power-supply filter should be designed so that the peak forward anode|
voltage is applied at a rate not to exceed 75000 volts per second.
Exclusive of spike not having more than 0,05 microsecond duration.
Operation with a bulb temperature within the approximate range of 609
to 900C measured on the bulb directly opposite the anode is recommended
for longest life. Toattain this temperature under operating conditions
involving low ambient temperature, the use of a heat-conserving enclo-]
sure for the tube may be necessary.

Averaged over any cycle.

Defined as Peak Porward Anode Tolts x Pulse Repetition Rate (pps) x Peak
Anode Amperes (excluding spike).

See next page.
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6073 N

>,
L)
VOLTAGE REGULATOR <
. MINIATURC GLOW-DISCHARGE TYPE
Intended for appllications where verystable character-
tstics and dependable performance under shock and
vibration are paramount. The 6073 is a "premium”
verston of the 042.
. 04T
‘General:
Cathode . . . . . . ... .. ... t e e e e .. Cold
Mechanical:
Mounting Position . . . . .. ... ... 00D 0O g oD Any
‘ Maximum Overall Length. ., . . . . ... .. s e e .. 2-5/8"
Maximum Seated Length . . . . . . . . ... ..... 2-3/8"
Length, Base Seat to Bulb Top (Exc!udmg tipl . . . 2"£3/32"
Maximum Diameter. . . . . . L T2
Butb. . . . .. ... .. .o T=5-1/2
Base. . . . . SmaH—Button Mlnlature 7 Pun (JETEC No E7-1)
Basing DeS|gnat|on for BOTTOM VIEW . . . .. . . .+ 5BQ
Pin 1~ Anode Pin 5 - Anode
Pin 2 - Cathode Pin 6 - Internal
Pin 3~ Internal Connection—
Connection— Do Not Use
Do Not Use Pin 7 - Cathode
Pin 4 - Cathode
Maximum Ratings, Absolute Values:
AVERAGE STARTING CURRENT (See note below) . 75 max. ma|
' DC CATHODE CURRENT . . . . . ... vew. {30max. ma
5 min, ma
AMBIENT TEMPERATURE RANGE , . . . . .. +»  =55t0+90 oc
FREQUENCY. . . . 0 max. p
Character istics Range Values for Equipment Design:
Nin Av Nax
. OC Anode-Supply Voltage . . . . . 185% - ~  volts
Anode Breakdown Voltage . . . . . = 156 185e¢ volts
Anode Voltage Drop. . . . . . . . 1402 151 1688 volts
Regulation (5 to30ma} . . ., .. - 2 6e volts
Circuit Values:
Shunt Capacitor . . . . v . . . . = - 0.1 uf]
. Series Resistor . . v v v v v v o . . « + + . See note below
MOTE: The notes and circuit information shown under Type OA2 are also
applicable to the 6073.
4,8,4; See next page,
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VOLTAGE REGULATOR

Shock and Vibration Tests:

These tests are made as indicated
UAN 1-A for Electron Tubes, May, 1946 under the sections as

wot less than indicated su
*starting® throughout tube

Section F-6b {9f) Vibration Test:
Vibrational Acceleration. . . .

Eg}y voltage should be provided to insure|
ife,

in the JAN Specifications

follows:
Section F-6b (9e) Shock Test:
Instantaneous Impact Acceleration . . . . 900 max. 9

Maximum individua) tube value during life.
Minimum individua) tube value during life.

MAY 1. 1952

TENTATIVE DATA

TUBE DEPARTMENT

NEW JERsEY

RADIO CX

OF AMERICA,



6074
VOLTAGE REGULATOR

. MINIATURF GIOW-NISrHARGE TYPE
Intended for applicatlons where very stable character-
lstics and dependable performance under shock and
vibration are paramount. The 6074 is a "premium”

verslon of the 0B2.

®

General:

Cathode. .« « v v v v v v v v v v 0 v v s e v e s . Cold

Mechanical:

Mounting Position. . . . . . . 0 0D0OO0O0OO0ODOGOODOODO D Any
‘Maxumum Overall Length . . . . ... v e e e s e e s . 2-5/8"

Maximum Seated Length. . . . .. 2=3/8"

Length, Base Seat to Bulb Top (Excludlng tup) oo 2"t 3/32"

Maxlmuleameter.... ..... s T2

Bulb . . . .. .o T-5-172

Base . . . . . SmaH Button Mlmature 7 Pln (JETEC No.E7-1)
Basing DeS|gnat|on for BOTTOM VIEW . . . . . . . . . 580

Pin 1~ Anode
Pin 2 ~ Cathode
Pin 3 - Internal
Connect ion-
Do Not Use
Pin 4 — Cathode

Pin 5 - Anode

Pin 6 - Internal
Connection-
Do Not Use

Pin 7 -Cathode

Max imum Ratings, Absolute Values:

AVERAGE STARTING CURRENT (See note below) 75 max. ma
OC CATHODE CURRENT . . . . . . ... .. {30 max.  ma

5 min. ma
AMBIENT TEMPERATURE RANGE. . . . . . . . =55 to +90 o¢
FREQUENCY. . . . v . . v v v v v v v h 0 max. cps

Characteristics Range Yalues for Equipment Design:

Hin, Av. Nax.

‘DC Anode-Supply Voltage. . . . 1334 - volts
Anode Breakdown Voltage. . . . - 115 133' volts
Anode Voltage Drop . . . . . . 101* 108 114* wvolts
Regulation (5 to 30 ma). . . . - 1 4* volts
Circuit values:

Shunt Capacitor. . . ... .. - - 0.1 uf]
Series Resistor. . . . . .. ... ..... See note below|

NOTE: The notes and circuit |nromat|on shown under Type OA2 are also
applicable to the 607

48X See next page.
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6074
VOLTAGE REGULATOR

Shock and Yibration 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 !mpact Acceleration . . . . 900 max. g.
Section F-6b {9f) Vibration Test:
Vibrational Acceleration. . . . . . . o o 2.5 max. o

Not less than indicated suggly voltage should be provided to insure
*starting® throughout tube ltife.

Maximuym individual tube value during life.
A& Minimum individual tube value during life. I.

®

TENTATIVE DATA
MAY 1. 1952 TUBE DEPARTMENT ¢
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



@ %,

(2}
6130/3C45
HYDROGEN THYRATRON
#OSITIVE-CONTROL TRIODE TYPE
GENERAL DATA
Electrical:
Heater, for Unipotential Tathode:
5%
voltage. . . . . .. .. .63 i_m, .. . ac or 1c volts
Current at €.3 vo'ts:
Minimum. .. 2 amp
Auurnqn a o o e e e 2.3 amp
Max i mum, . .5 amp
Mirimum heating U . . 2 miotes
Direct lntere]ecthdP Fapacntances
(Approx. }:
Grig to anode. 3.9 upf
Grid to cathoge. .o 8.6 unf
lonization Time {Approx.)© 0.6 usec
Deionization Time (Approx. . 25 use
Ariode-Cathode voltage Drop (Apprm }
at miadle of pulse duraticn. . . . 150 volts
Maximum Variatior inFiring Time (Jltterl 0.06 usec
Mechanical:
Operating Positior . . . . . . . . . . . . . ... ... . Ay
Maximum OQvera’l Lergth . . . . . . . . . . .. 5-3,16"
Seated lergth. . . . . . . . . ... ... a 3/8” t 3/16"
Maximum Diameter . . . . . . . L . L L L L .. 1-9:18"
Weiaht {Approx.) . . . . . . .. .o Lo .30’
Cooling. . . . . . . . . . . . . . .. ... . ... Natural
Bulb . . . . . o o U2
KCap. . . . . . . . .. ... ... JSmall ‘JtLLC I, Cin 1)
Base . . . .Medium-Shell Small 4-Pin, Micanol (JEDEC No. A4-9)
Basing Designation for BOTTOM VIEA . . . . . .. LABL
Pin 1 -Heater Pin 3-Grid
Pin 2 -Cathode, Pin 4 —Heater,
Circuit Cathode
Returns \ ap -- Anoae
4
PULSE-MODULATOR SERVICE
Maximum and Minimum CCS® Ratings, dbsolute Values:
For pressures down
to 70 mm of K,*
DC ANODF-SUPPLY VOLTAGE. . . . . 800 min. volt
PEAK ANODE VOLTAGE :
Forward (Epmel®. . . . . . . . 3000 max. velts
Inverse. . . . . 5% of Eoms mir. volts
After anode—currert pu‘se .
During first 25 usec . . . 1500 max. volts
Atter first 25 wsec. . . . 3000 mar. volts
D,®, %, % 8 see next cage.
4-59 ELECTRON TUBE DIVISION IATA L
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6130/3C45
HYDROGEN THYRATRON

Typical Operation:

For pressuresdoun
to 70 mm of Iig“
GRID vOLTAGE:

Negative (DC or Peak],

befere conductior. . . . . . 200 max. volts
Peal positive~pulse., . . . . . 175 min, volts
ANODE CURRENT:
Peak . . . . . o0 3L ~ax, amp
Average® ... L L L. ... 0.04% max. amp
kate of rice . . . . . . . .. 750 mas. ampfusec
OPERATION FACTORT. . . . . . L. 3% 108 max,
FULSE DURATION®. . . . . . . . . 6 max, usec
ANETENT -TEMPERATLRE RANGE. . . . ~50 tn +90 EBE

é

At 2000 PPs 1n accompunying crrcurt
with pulse duration of 0.5 usec

OC Anoce-Suprly Voltage. . . . . . . 1250 volts
Peak fnode Voltage:
Forward. . . . . . . . . .. ... 3000 volts
[rverse:
Imm-tiately after arode-
currert pulse. . . . . . .. L. 530 vo'lts
GRID VL TAGE:
\egative. before conduction. . . . 0 volts
Peak pesitive-pulse Unlcadea) . . 178 velts
tftective Grid-Circuit Resistarce. . 1000 ohms
ANODE CHRRENT:
Peak ., . . . . . . ..o 35 amp
Average® Lo L0 L oL o . 0.935 amp
Operatior Factert. . . . L L ... 2.1,108
Petk Power wutput to Pulee
Transformer (T). . . . . . . . .. 43000 watts

Maximum Circuit Values:
Effective Griu-Circuit Resictance, . 1500 max, ohmrs

= Pefinad 3s the time interval Letween lhe point on the rising portion
of the grid pulse anicrn is 2¢ cer ¢-nt of *he peak unloaded-pulse

amplitude 2nd inc pointcr the 2node-current pulse ahich is 26 per cent

ofits pe:n ’.V"D]l‘.udu‘-' Tte 2node—curr=nt pulse nhz2s a macimum lire rise

cf .05 usec. Tre irid pulse nasaminimun pecs amplituds of 130 volts,

a maximur rise time cf (.5 usec, and is suprlied by a driver having a

masiTar irtern:l impedance of 18" chms.

B i 11 Ser.ice.

Correspands tu altitude of about S6.007 foel,

tr applicaiions aherw tne incde velizy~ is applied instantanccusly, ihe
poaer—supply filter snould e d:5izned Su that the puzx foraard znode
voltaje is applied at a rate not to c¢«cc-4 75,0C0 volts per second.

I7uvus Commercis

>

Erclusisve 2° spike not naving mor= t~: (.°5 usec duriticn.
Averajed ov.r any cycle,

Ocfined 2s Feak Foruward Anode Voltsx Pulse-Repeciticn Rate (pps)x FeaH
Ancie Aupevres (excluding spine).

+0

g-‘:

See nexl fije.
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6130/3C45
HYDROGEN THYRATRON

® puise dJuration is defined as the time interval between points on the

pulse envelope at which instantaneous amplitudes are equal to 70.7 per
cent of the maximum amplitude excluding spike.

Operation with a bulb temperature within the approximate range of 60°
to 900 ¢ measured on the bulb directly oppositethe anode is recommended
for Tongest life. To attainthis temperature under operating conditions
involving 1o~ ambient temperature, theuse of a heat-conserving enclosure
for the tube may be necessary

OPERATING CONSIDCRATIONS

'he anode is proughl out uf the tube to a Small cap. The
konnector for this cap should be of the heat-radiating type
hnd the connector lead should have ample current—carrying
capability for the operating requirements

Shielding of the 6130/3C45 should be provided if it is
bperated 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 6130/3C4% is accomplished by natural
circulation of air around it. Uunder no circumstances should
a stream of cooling air be applied to the glass envelope.

TYPICAL PULSE-MODULATOR CIRCUIT

AL 1A= Y fpen
L J
[4 TYPE
(_ 6130/3Ca5 | T
.
1250 V. R
oc R, &
R, 6.3V
€99

92C3-7784R2

C: Blocking Capacitor, 0.uu1 uf

egg: Pulse Generator supplying peak positive-pulse grig
voitage of 175 volts (unloaded)

L: Charging Choke, 5 henries

PFN: Pulse-Forming Network with iterative impedance of
0 ohms, and a tao-way transmission time of 0.5 usec

Ry: Grid Resistor, 30,000 ohms
Rp: Effective Resistance of grid circuit, 1000 ohms

Rt Load Resistance. value reflected into primary of
transformer (T) is 35 ohms.

T: Matching Pulse Transformer

4-59 ELECTRON TUBE DIVISION DATA Z
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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.

< Vg MAX.
SN
15, “
i 1'% MAx.
I DiA.

T SMALL CAP
| ——JEDEC N=CI-I

“—INSULATOR

T2
<—"BULB

5%’ \ /

MAX.

MEDIUM - SHELL
—~SMALL 4-PIN

BASE
JEDEC N2A4-9

92CS-7974R1

S I
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5642
HALF-WAVE VACUUM RECTIFIER

SUBMINIATURE TYPE
For compact, portable high-uol!aee-rec!ifier applicatilons

GENERAL DATA
Electrical:
Filament, Coated:

Voltage. . . . . . . .. 1.25 . . . . . . ac or dc volts

Current. . . 0.2 . P ¢
Nirart Interelectrads Canacitance ’Anwrox

Plate to titament. . . . . . . .. . 0.0 wpt
Mechanical:
Operating Position . . e e e e e L Any
Maximur Length (Excluqu Hexlble leads) . 2.380"
Length, Base Seat to Bulb Top {Excluding tln) 1.700" £ 0.060"
Diameter . . . . . . . . . . . .« . . .. . 0.366" to 0.400"
Bulb . . . . 5 0 0 0o 000000 o00D0DO0O0aao0o0 o US
Plate Term-nal

Minimum lenqth . . . . . . . . . . . . .. .. ... 0.25"
Leads, Flexible, Tinned. e e e e 2

Minimum lpngth L Lo s

Orientation and dlameter B 5 See Dzmenszo,m[ Outline

Max imum untinned distance from base seat . . . . . . 0.050"
Base . . . . . . . .. ... ....Special 2-leao
l P

P-Plate Terminal F - Filament Lead

F F

PULSED-RECTIFIER SERVICE

Maximum and Minimum Ratings, Design-Center Values:

For operation in a s25-line, 30-frame systemu

PEAK INVERSE PLATE VOLTAGE . . . . . . . . 10000 max. volts
PEAK PLATE CUPRENT . . . . . . . . . . . . 5 max. ma
DC PLATE CURRENT . . . e e . ... 0,25 max. ma
FREQUENCY OF SUPPLY VOLTAGE. . » . o .. 5 min. ke
Typical Operation:

Peak-Pulse Plate Voltage®, . . . . . . . 800G volts
DC Output Voltage (2 tubes) .. . . . . . 12000 volts
DC Output Current. . . e e 0.15 ma
[Characteristics:

Plate Current for plate volts = 30 . . . . 4 ma

o'D‘o: See next page.
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5642
HALF-WAVE VACUUM RECTIFIER

®

B
I wWithout external shnielg.
A Y 1s 304 neering R6 REMEORE
Tele ()
® The dur:tion of tne wolnge pu]s? must not xcee 5 per cent of onc
ng 0 n 25-11ne, 3 me ~ystem, 15 per .ent
N * © ; I
OPERATING CONSIDERATIONS
|
The flevible leads of the ~612 are usually soldered to the
c it elements, ringof L. ct’ e a
é i * jta tip,
€ n
Lerat ack R 1€
the tub
l PLATE TERMINAL
j—,, | 400 MAX.
I .ZSOTNHN. _ 366" MIN, DIA
R
2.380" |
MAX,
I.7OO"l
T3 BULB ——— | ———f *'O?O
. SPECIAL
1.5 2-LEAD BASE
MIN I]
— N 2 FLEXIBLE
FILAMENT LEADS
u+ 002"
017 "001" DIA®
92CS5-9713
|
[ s
L] :
Loocnot corsriied, - i
- ELECTRON TUBE DIVISION TELTATL B AT
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5651A

Voltage-Reference Tube

. 7-PIN MINIATURE. GLOW-DISCHARGE TYPE

Especially Useful as a Voltage-
Reference Tube in DC Power Supplies

DATA

General:
. R LR R
@_(3
G) (©
@) 7
@

Maximum and Minimum Ratings, dbsolute Mavimum Values:

SORTLT O TRUETLL URE LN

Characteristics and Operation Range Values:

fin. o Vax,
.. ta

Electronic Components and_Devices Harrison, N. ).

@ RADIO CORPORATION OF AMERICA



fin. Av.

Circuit Values:

SPECIAL TESTS AND PERFORMANCE DATA
Stability Life Performance:

INSTALLATION AND APPLICATION

Make no connections to pins 3 and €

ampere .

Electronic Components-and-Devices Harrison, N. J

RADIO CORPORATION OF AMERICA @



When a shu capacitor
. te | ‘o .

. SERIES-TYPE STABILIZED-VOLTAGE SUPPLY-CIRCUIT
Using RCA-5651A as Voltage-Reference Tube

I
‘ins %R(, l
REGULATED SUPPLY

R7 VOLTAGE TO LOAD
—?'ww—4 250 VOLTS ®
(?

a

UNREGULATED

FILTERED o
DC VOLTAGE *
: e
|

‘ watts

s ,
LY ox. 1t /5 VO 3p X, 1 -
i
@ 1 of Am 1t <O
Socket connections are made SO that remova [+] the 56514 trom S S0Ck
. 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 MWL

Electronic Components and-Pevices: Harrison, N. J.






6130
HYDROGEN THYRATRON

® pulse duration is defined as the time interval petween points on the
ulse envelope at which instan!ane9us amplitudes are equal to 70.7% of

Ehe maximum amplitude excluding spike.

Typical Pulse-Modulator Circuit
Operating at 2000 pps

S (=]
fﬂ:ﬁ'\ 1PFN}
c TYPE
6130/3C45

O
-
—_

1250 v,
DC Ry
Ry 63V
€99
92CS-7784R1
C: Blocking Capacitor, 0.001 uf
e.,: 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 C.5microsecond
Ry: Grid Resistor, 30000 ohms
Ry: Effective Resistance of pulse generator, 1000 ohms

R_: Load Resistance. Value reflected into primary of
transformer (T) is 35 ohms,

T: Matching Pulse Transformer

OPERATING CONSIDERATIONS
Cooling of the 6130/3C45 is accomplished by natural cir-
culation of air around it. uUnder no circumstances should
a stream of cooling air be applied to the glass envelope,

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 2
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y 6130

HYDROGEN THYRATRON

SMALL CAP
T JETEC NefCl-I
e ‘
4%,
50"
e T2
<—BULB

MEDIUM - SHELL
SMALL 4-PIN
BASE
JETEC N2A4-9

— 92CS5-7974

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 T Bl CE-7974
BADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



@ O/,,_

CIK/6014

XENON THYRATRON
.  NEGATIVE-CONTROL TRIODE TYPE

GENERAL DATA

Electrical:

Filament, Coated: Min. Av. Hax.
Voltage . . . « . . . . 2.4 2.5 2.6 ac or dc volts
Current at 2.5 volts. 3.5 Gog 7.1 amp
Minimum heating time prior to
tube conduction . 0 G oo oo 25 nec

Dlrecl 1intereletswde Capacitances (hgorev.)

Grid 0 aN0de v « « v « « o & ¢ = = o= . = 1 ppt

Grid to cathoge « v v o & « o ¢« & e 4 o« . 10 uuf
NMaximum Deionization Time . . o o v « o« & 500 Lsec
Maximum Critical Grid Current . . . . . . . 5 HATD
Anode Voltage Drop:

Average, at teginning of lite . . . . . . 6 volts

Maximum, at end of life . . . . . . . .. 14 volts

Maximum Commutation Factor®,

averaged over ‘i-st 500 volts cf

inverse anode voltage rise. . « « « . « . 0.5 valus?
Grid Control Ratio (Apprex.):

For conditions: 10000~0hm grid

resistor, circuit returns to

filament transformer center—

tap, dc anode voltage, and dc

grid voltage o o o o o o = & o 4 2w e . 230

Mechanical:
Mounting POSTLioN o u o v & s o o o o o w o o = =« « o« Any
Maximum Overall Lergthe v v v o o v v o @ w o o n o« 4=1/4"
Maximum Diameter. o o o v v @ o o s s o = o & w0« o« 1=9/16"
Weight (APOroX.)e v « v« o v w « e o s s x a s x oo w 302
BUTD. v v v e e e e e e e e e e e e e e e e e 1212
BASE. v v 4 x e e e e a . . JMedioVMetal-Shell Small 4-Pir
with Bayonet (JETEC No.A4-89,
Basing Designation for BOTTOM VIEW. . . . . .« . . .. 4D

Pin 1-filament Pin 3-Grid

Pin 2 - Anode Pin 4 - Filament

Maximum Ratings, Absolute Values:

PEAK ANODE VOLTAGE:
FOPMAFd « v v « o o e o v e v o« . 1000 mar, volts
L:

IMVEFSE v o o o o o o o o o o o o o s o« 1280 ma. volts
.GR |D VOLTAGE:
Peak, betore tube conductio, . . . » . » -100 max. rolts

¢ pefined as tne prcduct of the rate of current decay in amperes per
microsecond just before conduction ceases and the rate of inverse
vcltage rise in volts per microsecond following current ccnduction,

e TUBE DIVISION TENTATIVE DATA

$AD10 CORPOPATION OF ANEPICA MAZFISON NEW JERSEY
[World Radio History}

GRID-CONTROLLED RECTIFIER SERVICE




CIK/6014
XENON THYRATRON

ANODE CURRENT: .

Peak & v v v 4 v e v 4 b b e e e e 8 max. am|

Average® . . . . . v s i e e e e e e 1 max. am,
0.56 sec. . 8 max, am
1 sec. . 4.5 max. am
Overload®, for duration of 2 sec. . 2.25 max. am
3 sec. . 1.5 max, amy
4 sec. . 1.13 max. am

Fault, for duration of 0.1 second

MAXIMUM. & & o o o o o o o o o o & o & 77 max. ampi
AMBIENT-TEMPFRATURE RANGE., . . . . . . . . =55 to +75 g

O Averaged over any period of 4.5 seconds,
»

Aveyaged for duration of overload occurring no more than once in any
period of 4.5 seconds.

OPERATING CONSIDERATIONS
Ctrcuit 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-circutt resistance, including the tube
load, must be used under any conditions of operation to
prevent exceeding the current ratings of the tube.

"
=19, MAX.—"

TI2 BULB — 7]

al,
t MAX.
‘ ®
MEDIUM=-ME TAL-SHELL
SMALL 4-PIN
BAYONET BASE d

JETEC N2 A4-89—"

U4 )

92CS5~-9108

12-56 TENTATIVE DATA
TUBE DIVISION
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CIK/6014
XENON THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

[RANGE IS FOR CONDITIONS WHERE:
E£=2.5VOLTS ACt 5% ; CIRCUIT
RETURNS TO FILAMENT TRANSFORM-
ER_CENTER-TAP, THE RANGE INCLUDES
INITIAL AND LIFE VARIATIONS OF INDI—
VIDUAL TUBE3.GRID RESISTOR-0 TC
10000 OHMS. AMBIENT -TEMPERATURE
RANGE=-55T0Q +76°C.

| | | |

|

|

i)

T

T ! 1000
CONDUCTING

4+

|

//

|

7

T

%%

/
Z
%

} /

1

f

__.]_,‘R,_._ 4+

IVcniTu’cAL

[ V7

Il

NON-

ICONDUCTINGT

.

-0 -8 -6 -4

DC GRID SUPPLY VOLTS

92CS-9IHT

800

o
=]
=1

DC ANODE VOLTS

b
o
o

200

-2 0 +2 +4 +6

12-56

TUBE DIVISION
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7086

XENON THYRATRON

NEGAT IVE-CONTROL TRIQDE TYPE
FORLEU-A IR LUULEU
[ GENERAL DATA
|Electrical:
|Fitament, Coated:®

Voltanp .. e e e e e e 2.5 + 5% Aac volts
Current at 2. 5 volts e e e e 92 amp
Minimum heating time, prior to
tube conduction, . . .- By vl
Direct Interelectrode \.apucvt1nr~5'~
Grid to anode. . .« v v . v . .. ., 44 puf
Grid to filament . . . . . . . . . . 7.5 wpef
lonization Time {Anprox.). . « . . . . 10 usec
Deionization Time* , Lo 1000 usec
Maximum Critical Grid Current for
instantaneous anode volts = 650 ., . 50 uA
Peak Tube Voltage Drop . . . See Characteristics Range Values
Maximum Commutation Factor®, . . ., . . 400 va/usec?

Grid Control Ratio {Approx.):
Under conditions: 10000-ohm grid
resistor, returns to filament
terminal FS, voltige on filament
terminal F in phise with anode
voltage (with respect to voltage
at FS), anode voltage between 100
and 700 volts, ant plate load
of 2000 ohms . . . . ... ... L. 100

|Mechanical:

[Operating Position « v v v v v v v vt et i e ... ARy
Maximum Overali Length . . . o
Maximum Radius (Including grld termlna]J s e e .. .. o 2.88"
Maximum Diameter (Excluding grid terminal) . . . . . . 4.62"
Weight {Approx.) « « v v v v v v o o v & 4 o v v v+ . 3 1bg
Bulb . . . e e . . W T3
Termlnal Connectvons (See D;mensxona[ Outllne)

P
P - Anode FS ~Filament
Cathode
G-Grid [ Shield
Circuit
F-Filament Returns
FSF
Air Flow . . . . o o . s s s .60 cfm

The specified air f|ow, from a 2— to 3—|nch 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-sea! band, and glass bulb. These requirements are|
for operation at sea level and at an ambient temperature of
..O.*.e: Sec next page,
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7086
XENON THYRATRON

3009 C. Athigheraltitudes and ambient temperatures, the air
flow must be increased to maintain the respective seal
temperatures and the anode temperature within maximum ratings.
Ancde Temperature (Measured within

1/2 inch of region where anode

terminal blade joins anode surface). . . . . . 300 max, ©C
Temperature of Anode Seal, Grid

Seals, and Filament Seals. . . . . ... .. 180 mx. °C

Maximum Ratings, Absolute Values:
For supply frequency of 25 to 6o cps

Continuous Intermittent

Service® Serviced
PEAK ANODE VOLTAGE:
Forward. . . 5 o o 650 max. 650 max. volts
Ipverse. . . . « + . . 650 max. 650 max. volts
GRID VOLTAGE:
Pe1k, before tube con-
ducticn. . . . . -150 max. -150 max, volts
Average, during tube
conduction . . . . . ~1) max. -10 max. volts
ANODE CURRENT:
Peak . . . e e e 160 max. 400 max, amp
Average. . . . . . o . 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, Aamp
Peak positive with
anode negative . . . 0.1 max. 0.1 max. amp
AMB | ENT-TEMPERATURE
RANGE. . . . . . . -55 to +75 -55 to +75 0¢

Typical Operation:

For intermittent ac control of X-ray tube power
utilizing inverse-parallel circuit of Fig.1 with
anode-supply frequency of 6o cps

"On" (Conduction] Period . « « « v o 4 o & 2 sec
"0ff" {Non—Conduction} Period. . . . . . . 34 sec|
RMS Anode-Supply Voltage . . . . . . . .. 220 volts
Grid-Bias Voltage. . . . . . . . .. ... =5 volts
Grid—Circuit Resistance. . . . . .. . .. 0.1 meqohm
Grid-Pulse Voltage . . . . . . . . . ... 60 volts
Anode Current (Per Tube)

Peak . . . . ... . T [ ¢ 0] amp

Average® . . G 000O0D0O0OQO 127 amp|
Load RMS Demand Current e e e e e e .. 280 amp|

"0.%,9,8,6,90k % sce next page.
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7086
XENON THYRATRON

Maximum Circuit Yalues:

Continuous Intermittent
Service Service

Grid-Circuit Resistance. . . (.1 max. 0.1 max. megohm

CHARACTERISTICS RANGE VALUES FOR EQU!IPMENT DESIGN
Throuphout Tube Lise
Note M¥em. Max,

Filament Current . . . . . . . . .. 1 87 97 amp
Peak Tube Voltage Drop . . . . . .. 1,2 - 40  volts
Peak Critical Ancde Voltage. . . . . 1,3 - 100 volts

Note t: With 2.5 volts rrs on filament,

Note 2: With peak anode current of 400 amperes provided by a half-cycle
pulse from a 60-cps sine wave. Puise 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
2 10,000-ohm resistor,

Note 3: The voltage at terminal F is in phase with the anode vsoltage
{with respect to voltage at filamen: terminal FS). Circuit re=-
tuins are made to terminal FS. Grid resistor = 0to 109,000 ohms.

!'n single-phase applications, toavoid excessive heatingof the filament
and for maximum tube life, the voltage at filament terminal F should te
in chase with the voltage at the anode terminal (with respect to voit-—
age at filament terminal FS}. A1l returns should te made to filament
terminal FS inorder to reduce the amount of rms current floning 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. However, inpractical applications,
nearly full realization nf the advantages of this type of excitation
is possible with the filament and anode voltages between 607 and 1200
out of phase. In polyphase operation shere the anode vcllage transfers
from one phase toancther during the current-conduction period, quadra~
ture operation is obtained ah2n the filament voltage passes through
Zeryv at the center of the current-conduction period.

Wwithout external shield.

Measured by Capacitor-Discharge Method as described in "Standard on
Electron Tubes: Methods of Tes*ing, 1970 (SO IRE 7.52)" a.aijable from
The Institute of Radic Engincers. 1 East "9 St., New York 21, N. Y.
Also available in "Proceedinis of the |.R.E.", Vol.38, No.9, page 1092
(Septemver 1950}, conditions of measurement involve anode-supply
voltage (Epp) of 300 volts, qrid-supply voltage {Ecc} of -150 volts
grid resistor (rg) of 5000 ohms and anode current {Ip) of 23 amperes.

Commutation factor is the product of the rate of current deccay in
amperes per microsecond just before conduction ceases and the rate of
inverse-voltage rise in volts per microsecond foliowing current
conduction,

Continuous Service 1s defined as service where conductton recurs fo
each cycie of the anode-supply voltage.

Intermittent Service is defined as service where conduction does not
take place as often as every cycle of the anode-supply voltage.

Averaged cver any period of 15 scconds maximum,
This rating applies when the average or the rms load Current is at o

maximum with respect tothe phase-retard angle. Tnis condition obtains
with zero phase-retard angle. As the phase-retard angle is increased,
the average or rms load curr=nt is reduced but the severity of duty
on the 7086 is no' reduced,

*

0 e

x 8

See next page.
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7086
XENON THYRATRON

The angle of phase retard is the angle Dy 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 focations which are spaced to correspond with
the spacing of the terminal holes as shown on the Dimensional
Qutline., The studs should extend a minimum distance of 5
inches out from the surface, and should be threaded for a min-
imum length of 2 inchesontheir free end. Placeanut followed
by a brass or copper washer on each stud so that |-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 tubg
can then be slipped onto their respective studs, Tighten the|
connection with a second nut on each stud. In order not to
subject the glass-to-metal seals to stress which may damage
them, use two wrenches--one on each side of the tube terminals|
when tightening a connection.

Fitament leads should be made of No.2 stranded copper wire,
or equivatent, The tube end of the wire lead should be hard
soldered to a 225-ampere (minimum) copper terminal fug. 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.b copper wire, or
equivatent, and terminate at the tube end in a I50-ampere
(minimum) copper terminal! lug.

The grid fead should terminate at the tube end in a lug
that may be fastened tothe grid terminal bya No.6 screw & nut.
Sufficient anode-circuit resistance, including the tube

load, must be used under any conditions of operation to pre-
vent exceeding the current ratings of the tube.

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2
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7086
XENON THYRATRON

Numerical Relationships Among Electrical Quantities

E = Trans. Sec. voltage (RMS) Iy = RMS Load Current

E,, = Average DC Output voltage |p = Anode Current {RMS)

Eyme = Peak Forward Anode Voltage ’pm = Peak Anode Current

Epm; = Peak Inverse Anode voltage Pac Average Power in Load
E, = Peak DC output voltage Pay = Line volt-Amperes
E, = Major Ripple voltage (RMS) Pap = Trans, Pri, volt-Amperes
f = Supply Frequency Pag = Trans, Sec. volt-amperes
" “ MAjo” Yipple {roquenc, pdc = BC rowsr (Cav " 'av)

'av = Average DC Qutput Current Pp = Peak Load volt-Amperes

y Average Anode Lurrent

Note: C(onditions assumed involve sine-wave supply; zero
voltage drop in tubes; no losses in transformer and cir-
cuit; no backemf in the load circuirt; and no phase-back.

RATIO AIiFiq.l [ Fig.2 ! Fig.3 | Fig.y Fig.5
Yoltage Ratios
EXAE = - 2.22 (PN Ual
Ebmi/E i.,41 1.41 I.41 2,83 1.41
EUAE S - - 3,14 3.14 157
En’Eay - - 3.14 517 517
Er - - [ 0.472 0,472
Ebmf/E:
Resistive Load .41 1.41 t.al 1,41 1.41
Inductive Load® I.AI_J__I.AI 1.4l 2.83 I.41

frequency Ratio

-1 -1 ] =] -

Current Ratios

Ib/'av - - | 0.5 0.5
Resistive Load
D7Dy = - 1.57 | 0.785 | 0.785
Lom’ Fav - - 3.0 1.57 | 1.57
’pm/'b 3.14 3.14 3,14 3.14 3.14
AT 2.22 | 2.22¢* = = =
Inductive Load®
Dl - - - 0.707 | 0.707
Ipm“av - - - i I
Lom 1o - - - 2 2
I/ ay - - - 0.5 0.5

': See next page.
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7086
XENON THYRATRON

RATIO I Fig. | | Fig.2 [ Fig.SI Fig. ¥ | Fig.5
Power Ratios
Pac’/ 'bEbme IS 1.57 - = =
Resistive load
Pas’Pac - - 3.49 .74 1.24
pap"pdc - - 2.69 1.23 .24
Pa1/Pgc - - 2,69 1.23 1.24
Inductive Load"
Pas/Pyc - = = 1.57 [y
pap/pdc - - - [ | [
Pat/Pac - = - o (NN

® The use of alarge filter-input choke is assumed except for the circuit
of Figs.1 and 2.

k = 1/2 number of turns in secondary of transformer T _divided by the

number of turns in the primary of Tp. P

*

MaX. APPROX. MAX. MAX. MAX. AV,
TRANS.  |0C OUTPUT|DC OUTPUT|DC OUTPUT(AC OUTPUT
_CIRCUIT SEC. VOLTS|YOLTS TO | AMPERES | KW TO KVA
Single-Phase (RMS}) FILTER FILTER
E Eay lav Pdc Pac
Fig. |
Inverse-Parallel
(AC voltage Control! A
Intermittent Service 460 - - = {IBS]).
Continuous Service 460 - - - 404
fFig.2
Full-Wave
Reflected |mpeoance
(AC Voltage Control) 460 - - - 404
Fig.3
Half-Wave
{DC Voltage Controt} 460 208 40 8 =
Figet
Full-Wave
(DC voltage Control!
With Resistive Load 230 206 80 16 -
With Inductive Load 230 208 80 16 -
Fig.5
Series
{DC Voltage Controt) 460 410 80 32.5 =

& ynder conditions with "on® period of 2 seconds and "off*" period of
34 seconds,

. Averaged over any period of 36 seconds maximum,
é Averaged over any perisd of 15 seconds maximum,
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XENON THYRATRON

AC Voitage Control

SUPPLY
o

FIG.l SINGLE-PHASE INVERSE-PARALLEL

PHASE SHIFTER

P S—

SINGLE-
PHASE
SUPPLY

O

FIG.2 FULL-WAVE SINGLE-PHASE
REFLECTED IMPEDANCE

Devices and arrangements shown or descrited herein may
use patents of RCA or othirs., Information contained
herein is furnished without responsibility by RCA for
its use and without prejudice toc RCA's patent rights,

ELECTRON TUBE DIVISION CE-94384
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XENON THYRATRON

DC Volitoge Control

PHASE SHIF TER
S

o—

SINGLE-
PHASE
SUPPLY

oO—

FiG.3 HALF-WAVE SINGLE-PHASE

PHASE SHIFTER
33

o—

SINGLE-
PHASE

SUPPLY
o

F1G.4 FULL-WAVE SINGLE-PHASE

PHASE SHIFTER
[+

SINGLE~-
PHASE |
/ SUPPLY

FIG.5 SERIES SINGLE-PHASE

NOTES

Ecc = GRID-BIAS SUPPLY VOLTAGE

Rg =GRID CIRCUIT RESISTANCE

T = PEAKING TRANSFORMER

IN FIC. 5, THE RECTIFIER TUBES

BE USeD NS DIODES.
Yoy Pose is uStn AS A

DIODE_BY CONNECTING THE
GRID TO FILAMENT TERMINAL

92CL-9438
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OPERATIONAL RANGE
’ OF CRITICAL GRID VOLTAGE

RANGE IS FOR CONDITIONS WHERE:

Ef=25 VOLTS AC £5%%.CIRCUIT RETURNS TO FILAMENT TERMI-
NAL FS. FILAMENT VOLTAGE AT TERMINAL F IN PHASE |
WITH ANODE VOLTAGE (WITH RESPECT TO VOLTAGE AT FS).

THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF
INDIVIDUAL TUBES.

GRID RESISTOR = 0 TO 100000 OHMS

' AMBIENT - TEMPERATURE RANGE = ~55°TO +75° C

PEAK ANODE VOLTS

20 -

5 o]
RID-
DC GRID-SUPPLY VOLTS 92CS - 9436

SHIFT OF TYPICAL CONTROL CHARACTERISTICS
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN

Ef= 2.5VOLTS AC I prAsE CIRCUIT
GRID RESISTOR=I0000 OHMS CURVE | JNGLE % | RETURN TO
* BETWEEN FILAMENT VOLT- FIL.TERM. |

AGE AT TERMINAL F AND
ANODE VOLTAGE (WITH
‘ RESPECT TO VOLTAGE AT o oN —

FS).

PEAK ANODE VOLTS

N

-20 =15 -10 -5
OC GRID-SUPPLY VOLTS

ELECTRON TUBE DIVISION
RADIO CORPORAT ON OF AMERICA MARGISON, NEw JERSE 92CS5-9426
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XENON THYRATRON

.BI”:_OJ"—.W M —44”5.03"
} 4 ——— —
ANODE TERMlNAL\;\’Q_' _4:;6” 067” ———F—F7F
. b
I " ue,2"
i f3.6"MAX. " |
METAL CUPPED 7 H
ANODE 7 -4 i ‘
S S B S 3.s]
— 35
N !
[ - 5" MAX,
1 ! e ,
METAL ~-—-——-“=F=1L ------ 2| ez max, ||
SURFACE T | 4 |
T i # Y 020" 1.008" |
T
. 10,57
22"
| 1.e”
T36 BULB— ] MAX,
|
_ 1
” ~
.56 .04
FILAMENT TERMINAL, o i
CATHODE SHIELD L— 300°4.03"— | ;l&:\mml
4-58 CE-94244

ELECTRON TUBE DIVISION

2ADIO CORPORATION OF AMERICA, HARRISON, Niw JERSEY
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XENON THYRATRON

GRID TERMINAL
156" £.007"

TOP VIEW

-4.62"MAX, ————— =]

BOTTOM VIEW

92CJ-9424

4-58

CE-9424B
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SHIFT OF CONTROL CHARACTERISTICS
WITH CHANGE IN GRID-RESISTOR VALUE

Eg=2.5VOLTS AC GRID CIRCUIT PHASE
*BETWEEN FILAMENT [CURVE | RESISTOR|RETURN TO| ANGLE *
\'SOLTAFQE AB lﬂggg MEGOHMS | FIL. TERM.
AL
VOLTAGE (WITH RE—| A 0.0l 7 o
SPECT TO VOLTAGE| 8 0.l FS | o
AT FS). c | FS o
N BEBOH i
1000
PO »| "’-,
3 750 H
<)
>
I
1500 ©
i z
<
x
<
H2s0 W
et FRALS SELES AR 1hs =1 BRthdsasd L 1§ E1LEL,
T :;[IU.;!J.J‘rL, -;Lji” Hr tessnaates
e pv",}'..w ir*L“." ' _—1 TR T T T rerr 0
-20 -15 -10 -5 ) 5
DC GRID-SUPPLY VOLTS PG T

TYPICAL GRID CHARACTERISTICS
DURING TUBE CONDUCTION

T T e T e TR i

FR 2,5VOLTS AC

=E

- CIRCUIT RETURNS TO FILAMENT
i TERMINAL FS.
GRlD RESISTOR = Q0O0OHMS e - 1 s 63 24

7]
w

3

w

o

=

<

Q

x

Qo

v

a
3 2 I 0 8.8 854 saz Bé LT —

-60 -50 -40 =30 -20 =10 o
DC GRID VOLTS
ELECTRON TUBE DIVISION 92CS~9425
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C3J/5632 X
XENON THYRATRON
. NEGATINE-CONTROL T8 (CE TYFRI
GENERAL DATA
Electrical:
Filarert, Coate~ v o Yin. v,  Maw
Mid-tarped:
Voltage betweer ['rs 1
nd AL L L L. o . o te
. ent at 2.5 L. 11 g
Midimam nedring e o t
tube conduction e e e e e
Drect Intere’ec Vicr L)
Grid to anod .t
Grid to cathode il
Haximum Deonizat ion T me »
Aaximum (rit? rid furrent r
frode Ve Qe LTO0
Averaae, at beainnina of 11fe
VadTmye, 2t era Lt life L .
Max imur Comrutati fawtord,
e rAqed oy T g5 ’ t I
rio
ir'd Contro it ox. {
000 -0t 5771 |
resistor rcuit returns to

filamert Tid-tap, dc arcye
voltage, and dc grid voltage

Mechanical:

tourt ina F i ..
Max Ty 520 o
Max i mum ter. .~
velaht (Ar -

@ o (A3 {
LTt .

N ot LN

»th Ha +
& N My v V‘r

or
It
l_" . e .y

GRID-CONTROLLED RECTIFIER SERVICE

Maximum Ratings, Absolute Values:

WAL
| tarward

r.er
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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:
0.37 sec. . . 30 max. amc'
Rating 17, for 0.50 sec. . . 22.5 max. amp
duration of . 1 sec. . . 11.25 max. amp
2 sec. . . 5.63 max. amp
3 sec. . . 3.75 max. amp
. .s 4 sec. . . 2.82 max. amp
Rating I1°7, for 3 sec. . . 3.75 max. amp
duration of . 4 sec. . . 3.40 max. amg;
4.5 sec. . . 3.30 max. amg'
Fault, for duration of 0.1 second
MAXImUM . .. . e e . 300 max. amp
AMBIENT-TEMPERATURE RANGE . . . . . . -55 to +75 G
O Averaged over any period of 4.5 seconds.
" Averaged over duration of overload occurring no more than once in any
period of 4.5 seconds.
*® averaged over duration of overload occurring no more than once in any
period of 30 seconds.
OPERATING CONSIDERATIONS
Circuit returns should be connected to filament mid-tap
(pin 2).
The anode of the C3)/5632 may show a red color when the
tube is operated at full load.
Sufficient anode-circuit resistance, including the tube
load, must be used under any conditions of operation to
prevent exceeding the current ratings of the tube. .
12-56 TENTATIVE DATA
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C3J/5632

XENON THYRATRON

MEDIUM CAP

MEDIUM-METAL ~SHELL
SMALL 4-PIN
BAYONET BASE

JETEC N2CI-5—

T12 BULB—"

JETEC N2 A4-89—

p—l"/,(,"MAx.——‘

<
>
X

g

C |

92CS5-9109

12-56
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C3J/5632
XENON THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

RANGE 15 FOR CONDITIONS WHERE:
Eg=2.5VOLTS £ 5%; CIRCUIT RE-
TURNS AND PIN 2 CONNECTED TO
FILAMENT TRANSFORMER CENTER~
TAR THE RANGE INCLUDES INITIAL
AND LIFE VARIATIONS OF INDIVIDUAL
TUBES. GRID RESISTOR=0 TO 0000
OHMS, AMBIENT- TEMPERATURE RANGE
=~-55 TO 75°C.
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’ HEGATIVE-CONTROL TRIODE TYPE

. Circuit
] Returns

C3J-A/5684
XENON THYRATRON

GENERAL DATA
Electrical:

Filavert, Ccates 4 Yin. Av. Max.
Mid-tappe i
Voltage tetweer pire 1

\ era 4, . .. 2.4 £ 2.¢€ ac or ac vclts
. Current 1t 2.5 volts. . . 7 9 11 amp

Iv'l'.imurrlwedtmy thie pracrte

t.be conducticn . . . a .. 30 ~ec

Direct Interclectiode pr*mtanr\s U\oor‘Ox
Gria to anode , . . . . e e e e Z et
Grid to catroce . o . e e . .. 14 upf
Maximum Deionization Tlrm e e e e e e . e .. 1000 ucec
‘Vaxxmm Critical Grid Current . . v & & v & & « 10 £AMP

Arcce Voltage Drop:

Average, at beginning of life . . . . . . .. 10 ot
Maximum, at end of lite ., . . . . . . . . .. 14 wvolts

vaximum Commutation Factor?,

averagec over first 250 volte of

inverse anode voltage rise. . « v v o o o o . 0.6F valus?
Griv Control katio {Approx.}:

For conditions: 10000-ohm grid

rewistor, circuit returns to

filament mid-tap, dc anode

voltage, and dc grid voltage. . . . + . . . P

Mechanical:
NOLUPting POSTLION v v v v v v v v w o a e e e e e e e s A

Vayimut Overall Lengthie v v v v v o 0 v w0 v e 0 0 e e s

Maximum DidMELers o v v o o = = o o « = = o « = » o o 1=9/18"
Weight {ADPIFOX.)e v v o v v w o v 0 o o o s x o s . 3oz
Cac....‘............Medim‘ETECNoCl-uJ

Buwl®a 0 0 o oo nnocoococaoaoooaaogao .. T-12
1B3SC. « 4 v v e e e e e e e .Mpd;ll"‘—?\fﬂtd]—she” deH 4-Pin

#ith Baycret [UETEC Nc.A4-R9)
Basing Desigration for BOTTOM VIEA. . . . . . . . . . . CF
Pin 3-Griy
Pin &= Filament
Cap ~ Anode

Fin 1-Filament
Pin 2~Filarert
Mid-Tap &

GRID-CONTROLLED RECTIFIER SERVICE

Maximum Ratings., Absolute Values:

PEAK ANODE VOLTAGE:
FOrAATD « v v v e o s s a e o o s v+ oo 100C max. volts
IOVETFSE v 4 o o o v a s e o o o o o+« o 1250 max. volts
¢ fe‘ined as t-e product c! tre rate of current decay in anper:s per

microsecond just tefore conduction ceases and ihe rate of inverse
voltage rise in volts per microsecond followiny cur'enL conducticr.

2-5 v
22-%¢ TUBE DIVISION TENTATIVE DATA
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C3J-A/5684
XENON THYRATRON

GRID VOLTAGE: .

Peak, before tube conduction . . . . .. -100 max. volts
ANODE CURRENT:
Peak v & v v v v v e e e e e e e e e e 30 max. amp
Average® . . . . i e e e e e e e e e 2.5 max. amp
Cverload:

0.37 sec. . . 30 max. amp.

Rating I*, for 0.50 sec. . . 22.5 max. amp

duration of. . . . 1 sec. . . 11.25 max. amp

2 sec. . . 5.63 max. amp

3 sec, . . 3.75 max. amp

. .. 4 sec. . . 2.82 max. amp

Rating I.I , for 3 sec. . . 3.75 max. amp

duraticn of. . . . { 4 sec. . . 3.40 max. amp
4.5 sec. . . 3.30 max. amp.

Fault, for duration of 0.1 second
MAXIMUM & s ¢ & ¢ o« o« o o « « o « « o 300 max. amp
AMBIENT-TEMPERATURE RANGE. . . . . . . . . =55 to +75 oC

Averaged over any period of 4.5 seconds.

Averaged over duration of overload occurring no more than once in any
period of 4.5 seconds.

Averaged over duration of overload occurring no more than once in any
period of 30 seconds.

xx

OPERATING CONSIDERATIONS

Circutt returns should be connected to fitament 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 TENTATIVE DATA

RADIO CORPORATION OFAMERICATHARRISON, NEW JERSEY



C3J-A/5684
XENON THYRATRON

re— 19, MAX
6 "l
. MEDIUM CAP — 1
JCTCC Nacl & —
\ T12 BULB —*
0"
| MAX
[
MEDIUM-ME TAL ~SHELL
SMALL 4-PIN
| BAYONET BASE g
JETEC N2 A4-89 —
® L
| 92CS-9109
- __J
12-56 CE-9109

TUBE DIVISION

RADIO COTPORATAOM-OF AMERIGA; HARRISON.,NEW 1E0SEY



C3J-A/5684
XENON THYRATRON

' e

OPERATIONAL RANGE '
OF CRITICAL GRID VOLTAGE
RANGE 1S FOR CONDITIONS WHERE:
Ef=2.5 VOLTSE 5% ; CIRCUIT RE- [
‘ TURNS AND PIN 2 CONNECTED TO .

FILAMENT TRANSFORMER CENTER -

TAP.

THE RANGE INCLUDES INITIAL AND
LIFE VARIATIONS OF INDIVIDUAL
TUBLS.

GRID RESISTOR=0 TO 10000 OHMS,

AMBIENT-TEMPERATURE RANGE = =55

1000

800

600

400

EREN %T ~

- NON-CONDUCTI {200
|
A

DC ANODE VOLTAGE

__+J_¢L4w

L 1 ! ! I

- —

.,

]
0o +6
SUPPLY VOLTAGE

92CsS-912T ‘.

l
DC GRID

. S — _

TUBE DIVISION

FADIO CORPOFA” ON OF AMER “4 LARKL_ON M g6y

12-5¢



C3JL

Xenon Thyratron

NEGATIVE-CONTROL TRIODE TYPE

GENERAL DATA
Electrical:

ament , Coated a
Yid-Tapped
Voltage (AC or DC)

between pins 2 and 3. . . . . . . 2.4 2.5 2.6
LuiFEM! 6 0 0 0 0 0 00 009000 1] 1t gy
Minimum heating time prior

to tube conduction. . . . . . . . . ... 3¢ set

Direct Interelectrode Capacitances {Approx.):

Grid to anode « . v . . . o v e e e e e 2 upf
lonization Time {(Approx.) . . . . .« . v « . 10 usec
Deionization Time {Approx.} . . . . . .. . . 1000 usec
Maximum Critical Grid Current . . . . . . . . 10 ua
Anode Voltage Drop at peak

anode amperes = 10, . . . . . L 10 volts

Maximum Commutation Factor® averaged
over first 350 volts of inverse
anode-voltage rise. . . . . .+ . . . . . . 0.66 va/usec?

Mechanical:

Operating Position. . . + + « o & v o ¢ o v v o v o « & o Any
Maximum Overall Length. . . . « . . . . . .« . . . . 6=3/4"
Maximum Seated Length . . . . « . « v . v o v v v o ... 8"
Maximum Diameter. . o v v v v 4 v v o u . v e . . .. 2-3/16"
Weight (Approx.}. . . . . . .+ . v+ . v v .. .. .. 30z
CaP v v v v v e e e v v e e e e v .. JMedium [JEDEC No.Ci-5)
Base. . . . e v v e e e e v .. .Special Metal Shell

Terminal Diagram:

>in 1 -Grid Pin 4 - Filament
Tap &

Pin 2 -Filament Circuit
Returns

Pin 3-Filament Cap ~ Anode

GRID~CONTROLLED-RECTIFIER SERVICE
Maximum and Minimum Ratings, Absolute Yaximum Values:
For anode supply frequency of 6o cps

PEAK ANODE VOLTAGE:

Forward . 50 00000D0OD0OD0O0GQ0 JOO max. volts

INVEFSE « v v v v o w v e v o v v o v w . 1250 max. volts
PEAK NEGATIVE GRID VOLTAGE:

Before tube conduction. . . . . . . . . . 100 max. volts

During tube conduction. . . . . . . . . . 10 max, volts

@ RADIO CORPORATION OF AMERICA DATA |

Electron Tube Division Harrison, N. J. -62



C3IL

Peak, . v v o o oo s 30 max. ar
Averaoe®, L. L L L 2.5 max, am
Fault . . .. 300 max, ar
AMBIENT- TEHPERATURE RANGF durmq or\eratron . 55 to +75 oC

2 Defined as the product of the rate of current decay in amperes per
microsecond just before conduction ceases and the rate of inverse-
volitage rise 1r volts per microsecord following current conduction.

Averaged o.er ary period of 4.5 seconds.

OPERATING CONSIDERATIONS

Circuit returns should be connected to filament mid-
tap (Pin 4},

Sufficient anode-ctrcuit reststance, including the tube
load, must be used under any conditions of operation to
prevent exceeding the maximum current ratings of the tube.

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

Ef 2.525% VOLTS

AMBIENT-TEMPERATURE RANGE (°C)=-55 TQ +75

CIRCUIT RETURNS AND PIN 4 CONNECTED TO FILA-
MENT-TRANSFORMER CENTER-TAP,

RANGE SHOWN TAKES INTO ACCOUNT INITIAL DIF-
FERENCES BETWEEN INDIVIDUAL TUBES AND

SUBSEQUENT DIFF NC RIN LIF

PEAK ANODE VOLTS (60 CPS)

DC GRID VOLTS

92CsS-11323

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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MAX.
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MAX.
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XEN

e LA

®

}Electrical

ceJ/5C2I
ON THYRATRON

Je,

GENERAL DATA

- O0o38 Yin Av.  HMax
voltan o o o
| rrent it Lo P :
o
rid s g 4 wi“
m n . u et
TR Lt
f ~ Tt R
t G . S
09g t =) o E
|»' T toréd
S 5 Do §
e .Ho <
- S ria .
| for corditions: 10000-ohm grid re-
sistor, circ.it returrs to filament
transformer center-tap, filament
tin 2 0r atiny with resrect to
filamert pin 2 when anode is posi—
tive, dc anode voltage, and dc
qrid voltage, 210
Mechanical:
I‘An;,'v’”: 5957t 5 0000aaaao deFRi=g, wo
Max i Lengthe o v v v v e v e e e e e e Bel/2
REY b 2-13e"
|Weiaht {Approx. o o 5 %4
ToRY S Nad e N 5)
Bulb. S e
B Mediur—Metal-Shell S.per-Jumbo 4-Pin
L Aa=81)
W. . 4BZ
Pin 1 - Grid Pin 4 — No Connecr—
tion
Pin 2 - Filament
Cac - Lnode
Pin 3 - Filament
GRID-CONTROLLED RECTIFIER SERVICE
. Maximum Ratings, Absolute Values:
|
ANO LT 0
| Forward . /50 max, volts
Inverse o Tie, v 5
&: See next page.
&R \TA DLT -

TUBE DIVISION

PADIO COPPEIATTNTORYIATIIOA MAPHISON NEW IERSEY




ceJs5C2l
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. . .. max. am
Rating I*, for 1 SEC. L. max. am
RN OF o o o 2 sec. . . . max. am
3 sec. . .. max, ampy
4 sec. . . . > max, am
5 sec. . . . max., am)
Rating II**, for 3 sec. . . . mix, am
duration of . . . 4 sec. . . . 7 Max. ame|
5 sec. .. . max, am
6 sec. . . . max. am[1
Fault, for duration of 0.1 second
mAXimum . oL L L L e . . e . 770 max. amp
AMBIENT-TEMPERATURE RANGE . . . . . . . -55 to +75 G
& 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 folloaing current conduction.
* Averaged over any period of 6 seconds,
M Averaged over duration of overload ocCurring no more than once in any
period of 6 seconds.
e Averaged over duration of overload occurring no mere thran once in any
period of 30 seconds.
OPERATING CONSIDERAT{ONS
The anode of the C6J/5C21 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 TENTAT[VE DATA

TUBE DIVISION

RADIO CORPORATION ORNNERITRTHARYISON NEW JERSEY
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C‘sv
céJs5C2!
XENON THYRATRON
)*_2'/32"
MAX.
MEDIUM CAP__ ‘p‘ [
JETEC N2CI-5
9ls
Ti6 BULB—] MAX.
MEDIUM-
METAL-SHELL
SUPER-JUMBO_|
4-PIN BASE
JETEC N2A4-8]
92CM-9161
12-56 CE~9161

TUBE DIVISION
24010 COPPORATION OF AMERICA HARRISON. NEW JERSEY
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ceJssCal

XENON THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

RANGE IS FOR CONDITIONS WHERE:
E¢=2.5 VOLTS £ 5% ; CIRCUIT RE-
TURNS TO CENTER-TAP OF FILAMENT
TRANSFORMER. FILAMENT VOLTAGE
AT PIN 2 1S (-) WHEN ANODE VOLTAGE
IS (+). THE RANGE INCLUDES INITIAL
AND LIFE VARIATIONS OF INDIVIDUAL
TUBES. GRID RESISTOR =0 TO 10000
OHMS. AMBIENT TEMPERATURE =
-55 TO +75°C.

80O

EEEEPZANRE

CONDUCT-
- +_ Z ING

|

[-3
o
o

. L
—ﬂ--— A
%‘ |

+
CONDUCTING

>
Q
<)

DC ANODE VOLTS

200

]

=1 - [¢] +6

2 6
DC GRID SUPPLY VOLTS

92CsS~

TUBE DIVISION

RADIO COKPORATION OF AMEPICA MARRISON NEW IERSEY

N217




C6J-A/5685
XENON THYRATRON

NEGATIVE-CONTROL TRIODE TYPE

. GENERAL DATA

Electrical:

Filament, Coated: ¥Min. Av. HMax.
Voltage. « v v v o v o « o« 2.4 2.5 2.6 ac Or ac volts
Current at 2.% volts . . . 19 7 22 TP

Minimur heatirg time grior t

. tube conducticn. « . v o L0 o w .. 60 ec
Nirpet Interelentredy, C2pacitances (Aperes.):
Grid to anode. v v v v v v v w e e e 4 gt
Grid to Cathodin v v v ¢ ¢ v o o o o = & 21 1t
Maximun Deicnization Time, o v v o« o o« o 1000
Maximum Critical Grid Current. o o o o o . . 10 Jarp
Ancde Voltage Drop:
. Average, at teginring of life. o« o 0 o W 9 olts
Maximum, at end ot life, . . . . . . . .. 2 volts
Vaxim.r Core.tatinn Factors,
averaged over first 350 volts of B

inverse anode voltage rise . . . . . . . . 0(.R¢ v/ s
Gridg Control Ratio {Apgrox.)

For conditions: |U000-ohm grid re-

sistor, circuit returns to filament

transformer center-tap, filament

pin 2 ncgative with respect to

filarent pin 3 wher anode is foOsi-

tive, dc anode voltage, 2and dJdc

@rie) Y8lE8¥Y8 0 c c o o o Do oooooo o 210

Mechanical:

Nounting Porition, v v v v v o w w w « « WVertica®, o
Maximur Overall Length o o w v i v v v v v o v w0 0w J-3/C"
Maximum Diameter o v o v v v v v 4 s s e e e ow o . -1732"
Weight [Accrova) @ o v v v v i e e e e e e e e e e e T
Meagiar L ETEC Noall-2)

Cale v & v v v e e e e e e e e e
‘I'bu]b T 1
iBase . . . . Medi.m=tet:l- I S.rer—meo 4-Fin

T JETEC No.A4-B1)

Saring De<i ion *or BOTTOM VIEA . . LARZ
Pin 1-Grid ) \ Pir 4 -Mo Connec—
o
¥ Pin 2-filament
. Cip - Ar one
Fin 274§ ¢

GRID-CONTROLLED RECTIFIER SERVICE
.Maximum Ratings, Absolute Values:

PEAK ANODE VOLTAGE:
Formaran ©v i v v i h e e e e e e e s Do BEE S
| e Ao Tiv, U3
Ii See next page.
12-5€ TENTATIVE DATA

TUBE DIVISION

KaD G CO¥PORAT CN OF AWEPICA +A¥0 SON NEA JEF



C6J-A/5685
XENON THYRATRON

GRID VOLTAGE: ‘

Peak, before tube conduction . . . . . . ~100 max. volts
ANODE CURRENT:

Peak . . v v v v i i e e e e e e e .. 77 max, amp
Average® . . . . v v i e i e e e e 6.4 max. amp
Overload:

0.5sec . ... 77 max. amp.

. . 1lsec. ... 38.5max. amp

Ra;;:géo;‘ ;?r 2sec .. .. 19.2 max. amp

3sec . . . . 12.8 max. amp

4 sec . . .. 9.6 max. amp

5sec .. .. 7.7 max. amp

B .. 3sec. ... 12.8 max. amp

Raé&:gtilgn c')f'fo-r L. 4 sec . . . . 11.2 max. amp
5 s€c .« . 10.3 max. amp.

6sec . . .. 9.6 max. amp

Fault, for duration of 0.1 5f.:ond
MAXTMUM, o 4 & o o o o o o o o o o o o 770 max. amp|
AMBIENT-TEMPERATURE RANGE. . . . . . . . . =55 to +75 (|

4 Defined as the product of the rate of current decay in amperes per
microsecond just before conduction ceases and the rate of inverse
voltage rise in velts per microsecond following current conduction.

. Averaged over any period of 6 seconds.

* averaged over duration of overload occurring no more than once in any
period of & seconds.

** averaged over duration of overload occurring no more than once in any
period of 30 seconds.

OPERATING CONSIDERATIONS

The anode of the C6J-A/5685 will show a red color when the
tube is operated at full load.
Sufficient anode-circuit resistance, including the tube
load, must be used under any conditions of operation to .
prevert exceeding the current ratings of the tube,

12-56 TENTATIVE DATA

TUBE DIVISION

CADIO CORPORATION QF AMERICA MARRISON NEW JERSEY
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MAX.

®

C6J-A/5685
XENON THYRATRON

MEDIUM CAP__
JETEC NeCI-5

Ti6 BULB—=

MEDIUM-
METAL-SHELL
SUPER-JUMBO__|

4-PIN BASE

JETEC N2A4-8I

92CM-9161

12-56

TUBE DIVISION

RADIO COPPORATION QE AMERICA, HARFISON, NEW JERSEY

CE~9161



C6J-A/5685
XENON THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

RANGE 1S FOR CONDITIONS WHERE
E£=2.5 VOLTS £ 5% ; CIRCUIT RE-
TURNS TO CENTER-TAP OF FILAMENT
TRANSFORMER. FILAMENT VOLTAGE .
AT PIN 2 1S (-) WHEN ANODE VOLTAGE
1S (+). THE RANGE INCLUDES INITIAL

| AND LIFE VARIATIONS OF INDIVIDUAL
TUBES. GRID RESISTOR=0 TO 10000

| OHMS. AMBIENT TEMPERATURE =

| -55 TO +75°C,

i

[ ]|
— CRITICAL'—'\TP T T ’
1 L — 000
2 A [
- I — ’ J
1 CONDUCT-
F———1—1 ING  ao00
| - ,;k_.._jL v
e
TV T TS|
| | X - >
NON- W
| CONDUCTING L1 1a008
z
4 4_Jr 1 1 —} 4 <
. —200 |
SEaman Yt
y Vo4
| o [
| = -6 +6 |
oc GRID SUPPLY VLTS |
92¢5-9123T .
|
H
| ®
{
|
i ‘
L B ]
12-56 Fayl 2T
TUBE DIVISION

FADIO COF*0PA" ON QIERETERYTETIGON Miv jfaser



. NEGAT !\ E-CONTROL TRIODE TYPE

Electrical:

Filament, Coated: Hin. Av. Max

Voltage. . . . s e .. 2.4 2.5 2.5 acor dcvolts

Current at 2.5 \011 P 28 31 34 amp

Minimum heating time prior to

tube conduction. v v v v v 4 e e s a s s 50 oC

Ciret [aterclectreze Capacitarce  [anpros,

AP 10 ANCGC. « o = s s e m e e e e e s 8 wuf

Gria T ¢athode. o . . s e e e e 29 R
Masimam [ efonicatior o1mc D ooooao 1000 u ec
Maximum Critical 6Grid Currente « v v v o i0 AMD
Arode ¥olt g Droc:

Average, 2t tegirsing of Titeo o v o v o il velts

Aocimum, 2t erd of lifeo o 0 0 0 0w 14 volts
Maxi=um Comout stion Factord,

weragel C.ur Cirst 3;0 volts o

inverse anode voltwge rise « o v o o =« . 0.66 v 1/ us?
Srig Coivrel Ratio (/\porcx }:

Zor conditions: l0uQC-onm grid re-

sistor, circuit returns to filament

transformer certer—tar, “ilament

lead F- regative with resgect to

filament lead F+ durirg conductionr

period, dc anode voltage ard dc

grid voltage « « o o = o o = o o & & & & u 270

|Mechan ical:

Vourting Pesitior, . . . . . .Vertical, base dcwn
Tube and Base BriCKCt Unmens-o"s
Wclght(/\oprox.)...................1402
Bl o o o o o .. 120
.Ter’rmal Conmectlcr G ooo000G0 O \ee Dzmmlszona[ Outline

. Lead ity tracket)

Maximum Ratings, Absolute Values:

é Defined as the product of the rite of current decay in amperes per

Cl6J/5665 N
XENON THYRATRON

GENERAL DATA

. .See Dimensional Qutline

BOTTOM VIEW

o
Fe—Filimert e Q ¥ - hirid Lead
Led
s - lnode Lead
F+—Filament e GFRO=

O

GRID-CONTROLLED RECTIFIER SERVICE

PLA« ANODE VOLTARE:
FOraard. v v o « « o « o « « o 1000 max. 1000 max. volts
INVEr<e. o v v o v o o« = « o 1250 max. 1250 max. volts

mlcrosecond just betore conduction ceases and tne rate of inverse
voltage rise in .olis per microsecond folicaina current conduction.

1¢-5m TINTATIVE [ATA

TUBE DIVISION

24010 CORPORATICN OF AMERICA WATRISON HEW JERSEY




Cl6J/5665
XENON THYRATRON

GRID VOLTAGE: _.

Peak, before tube

conduction w + v 4 4w .o . . =100 max. =100 max, o'ty
ANODE CURRENT:
Peak . . . . . .. .. .. 160 max. 100 max. amg;
Average® . . . .. .. ... 16 maa. 18 max. ampy
Overload:
. . 1 sec. 72 max. 81 max. a"n;’
Rating I , for 2 sec. 36 max. 40.5 max. amp)
duration of. . 3 sec. 24 max. )7 max. amp
3.5 sec. 21 max. 22,8 max, arp|
4 sec. 18 max. 20.3 max. amp
Rating II**, for 3 sec. 24 max. . AT
duration of. . J3.5 sec. 23 max.  22.8 max. amp
4 sec. 22 max. 22.5 max. amr'
4.5 sec. 21.3 max. 22 ma«. 1
Fault, for duration of
0.1 second maximum . . . . 1000 max. 1000 max. ampy
AMBIENT-TEMPERATURE RANGE, . . =55 to +75 =55 to +75 C
Ll

Averaged over any period of 4.5 seconds.

Averaged over duration of overload ovccurring no more thar 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 TENTATIVE DATA
TUBE DIVISION

RADIO CORPORATION QF AMERIGAHAMMISON NEW JERSEY



Cl6J/5665 J
XENON THYRATRON
ANODE
LEAD LENGTH
6'4," APPROX.
LUS R
V" STUD
2% _ | L 0%
MAX. DIA. MAX.
1%, ¥
L 16
" i »
I
3 LUGS FOR
Y," STUD
LEAD LENGTH
sl," APPROX.
GRID LEAD
FILAMENT, \ [
LEADS * 47
MAX.
. S N |
69, Max. ]
8 92CL-9160
12-56 TUBE DIVISION CE-9160

24010 CORPONATION OF AMERICA_HASRISON NEW JERSEY



Cl6J/5665
XENON THYRATRON

OPERATIONAL RANGE
OF CRITICAL GRID VOLTAGE

l RANGE 1S FOR CONDITIONS WHERE:
E£=2.5 VOLTS 4 5%;CIRCUIT RE -

TURNS TO FILAMENT TRANSFORMER

CENTER-TAP;FILAMENT LEAD F - .

NEGATIVE WITH RESPECT TO FILA-

MENT LEAD F+ DURING CONDUCTION

l PERIOD, THE RANGE INCLUDES INITIAL

AND LIFE VARIATIONS OF INDIVIDUAL
TUBES, GRID RESISTOR =0 TO 10000
OHMS, AMBIENT TEMPERATURE RANGE
-55 TO+75°C,

| TTTTTIT]

( I T 44 conpucT- |10 .
_+ _+ z _ING ]
R

. i
4 I -+ 800

»0

|
, :—r——l—+—l— TAt- :bOO
| —
‘ +_.i.
+

o

+—t——1
Lo |
N
o
o
DC ANODE VOLTS

’ |
NON- |

| | CONDUCTING | |
T 1 1 ~ |
) S S I | |
|

12 -6 o] +6
1 DC GRID SUPPLY VOLTS

92CS -9120T ’

Hoad+-

4

-]

TUBE DIVISION

PADIO CORPORATION QFEAMERICA. MARRISON NEW JERSEY



2K56
KLYSTRON

EINCLE-RESQMATOR, RFFLEX TYPF
Frequency: 3840 to 4460 McC,

GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage. . . . . . . 6.3+ 0.5.. .. ac or dc volts
Current. . . . . . . ¥l 65 60000000 amp
Frequency Wange. . AN tn AR L L L L e . . Mc

Mechanioal:
Mounting Position. . « . v v v v v v v 0 e e e e . Any
Dimensions, Terminal Connections,

and Mechanical Tuning Mechanism. . . . See Qutline Drawing

Resonant Cavity. . . . . . . . « « .. Integral Part of Tube
Envelope « v v v v v h h e e e e e e e e e e e e e Metal
Cap. & v v e v e e e e e e e e e e e Miniature with Wafer
Base . . . . . . . .. Small-Wafer Octal 4-Pin with Pin No.4
replaced by Coaxial Qutput Line
BOTTOM VIEW
Pin 1-Shell, Pin 7 - Heater

Resonator Pin 8 - Cathode

Cap - Reflector

Pin 2-Heater Terminal
NOTE: COAX)AL OUTPUT LINE PASSES THROUGH
VACANT PIN POSITION NO. Y
CW OSCILLATOR-Class C
Maximum Ratings, Absolute Values:
DC RESONATOR VOLTAGE . « v v & ¢ ¢« ¢« « « & 330 max. volts
DC REFLECTOR VOLTAGE:
Positive Value . . . . . « « . o« . . . 0 max. volts
Negative Value . . . . . . . . .. . .. 400 max. volts
DC RESONATOR CURRENT . . « « « « « « « . . 37 max. ma
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 50 max. volts
Heater positive with respect to cathode. 50 max. volts
AMBIENT TEMPERATURE OF SHELL . . . . . . . 110 max. oc
TEMPERATURE OF COAX!AL OUTPUT LINE . . . . 90 max. oC

Typical Operation © at 4{50 Mc in Mode "A"
with 1" 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 pa

(Continued on next page)

a
O. : See next page.

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF  {] HARRISON, NEW JERSEY
World Radio Histo



2K56
KLYSTRON

Hal f-Power Elect romc—Tumng
Frequency Change® . . . . .. .. ... 35
Power Qutput . . . . . . . . « .« « . . . 90

L3
a

corresponding to the given freqguency,

[=]

unit and wave guide required for the 2K56.

OUTLINE DIMENSIONS for Type 2K56
are the same as those for Type 2K26

OPERATION CHARACTERISTIC

TYPE2K56 »
OPERATING MODE : A"

© RESONATOR vOLTS =300
z REFLECTOR VOLTS:INITIALLY
= AQJUSTEO FOR OPTIMUM POWER OUTPUT
z ANO THEN VARIEQ TO OBTAIN HALF -
2 POWER POINTS
" WAVE GUIDE: I"x 2"
Yo T T T T T T T 17

=
Q1 50————— —— .
-
82 I — .J_A,_+. +—— ]
;,’540
5>
av
FZ
2u 30
9o
xw
wa
3L 20f
o
a
0
™
4 10
I

1 | ! ! I ! i !
3800 4000 4200 4400 4800
FREQUENCY-Mc
92CM-7005T

Adjusted for maximum power output at the given operating frequency.

Change ln 'requency between the t wo hal '-pouer points when the reftector
voltage is varied above and below the point of maximum power output '

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

INSTALLATION and QPERATING NOTES for the 2KS6
are the same as those shown for the 2K26, except that
consideration shouldbegiven to the different coupling

-

Mc
mw

NOv. 15, 1948 TUBE DEPARTMENT

RADI CORPORATION OF AMERICA, HARRISON, NEW JERSEY

World Radio Histo
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2K56
KLYSTRON

OPERATION QHARACTERISTIC

[TyPE 2K56
LOPERATING MODE :7 ]
RESONATOR vous 300

| WAVE GUIDE:"x 2"
| |

OC REFLECTOR VOLTS
b
@
o

-50t— 4+ 1

3800 4000 4200 4400 4600
FREQUENCY-=MC
92CM-7006T

OPERATION CHARACTERISTIC

TYPE 2K56

FOPERATING MODE :"A" E
RESONATOR VOLTS =300

| REFLECTOR VOLTS: ADJUSTED
FOR OPTIMUM POWER OUTPUT
| WAVE GUIDE: 1" X 2" ]

> o ® g »
) o o o
Il

POWER OUTPUT=MILLIWATTS

n
[+]

| i
3800 4000 4200 4400 4600

FREQUENCY-Mc
92CM-T7007T

NOV. 15, 1948 TOETITTG CE-7006T-7007T

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2K56
KLYSTRON

COUPLING ARRANGEMENT l’

RCA-2K55 Coupled to a 1” x 2" Wave Guide
Through a Coaxial Transducer Coupling
Circurt .

MOUNTING
CLAMP '

M . |
y ®
92CM-8988 A

NOV. 15, 1948 TR IOER AT ERT CE-£988VA
£ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2K56
KLYSTRON

. COUPLING ARRANGEMENT {Cont'd)

|
® i
@
N
Q COUPLING
N UNIT
§ O\ \O
N o
WAVE
‘ GUIDE
¢ :
-0.062
DIA.

"

0.485%0.005

. SECTION A-A

CE-6988VB

NOV. 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY
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2V3-G
HALF-WAVE HIGH-VACUUM RECTIFIER

POR USR WIPR CATHULE-xA: TUBES

Filament Tungsten

Vol tage 2.5 a—c volts
i Current 5 amp.
Maximum Overall Length 4-15/32"
|Maximum Diameter 1-9/16"
| Bulb ST-12
| Cap Skirted Miniature - Style A
Base 3 Small Shell Octal 6-Pin

Pin 7~Filament
Pin 8~No Connection

Pin 1~No Connection
Pin 2-Filament

Pin 3-No Connection Cap - Plate

Pin 5~No Connection 0
Mounting Position Wee Vertical Only

BOTTOM VIEW
MAX IMUM RATINGS

Peak Inverse Voltage 16500 max. volts
Peak Plate Current 12 max. ma.
Average Plate Current 2 max. ma.

* In equipment designed for an average line voltage of 117 volts, the
2v3-G can be operated at line voltages up to 125 volts or as low as
108 volts without serious effect on tube performance and life,

1 % MAX.
I HgMAX. o —.240 MIN.
. CAP l 4
.250%.005 DIA——— 13,
| —y 2 T
R
G
a'%,
$T12 BULB | max.
Lo
al,
MAX,
SMALL SHELL
OCTAL
6-PIN BASE [

92C-8005R)

APRIL 3, 1939 RCA RADIOTRON DIVISION TENTATIVE DATA

RCA MANUFACTURING. COMPANY, INC



7 T
%
2V3-G
TYPICAL REGULATION CHARACTERISTIC

e .- - . = . . . R e T
FEF AT T T T 1 1] o
=+ D-C OUTPUT CURRENT =2 MA. T —T l
: | : S -
T _‘
| .
e =) D-C .
ouTPUT
(RS LNz TO FILTER |
_—: B Bt H | .
°E = LB :
F—1— 117 VOLTS ON LINE=2.5 VOLTS ON FILAMENT |—
RS I B T T 71T - . : : '
&t 08 |maclfils Joes Ifs goliss allEadl g, 3 :
& SRR sl i A
= i 3.
= T T T
= =o |855 | FEe ey
[ E 1
= 2
Z
jn}
v} o 1 B
o )
ud -
a
] .
o
] "
o :
J 5
v | et N
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2
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= 2 )
z 80 1 : ot .
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5 @
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] I
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=2 H -1
540 = — :
a B o 2
- =5 e Lo
2 = 5o T N
o - L . N
2 < e
a of s gt {
SHE YL
_.t‘l on .I | B 1 | Lt ) J
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LINE VOLTAGE VARIATION -PER CENT

DEC.7,1938 RCA RADIOTRON DIVISION 92C- 6013
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4B26,/2000
HALF-WAVE GAS RECTIFIER

HO[-CAIHOUE §YPE

Filament Thor iated Tungsten

Voltage 2.2 a-c volts

Current 18 amp,
Overall Length 6-5/8" ¢ 3/8"
Maximum Diameter 3-1/4"
Bulb G1-25
End Terminal See¢ Outline Drawing
Base Mogul Screw
Mounting Position Any

Naximum Ratings Are Absolute Values

RECTIF IER

Peak Inverse Anode Voltage:

in Single-Phase, Half-Wave Circuit 375 max, volts

In Single-Phase, Full-Wave Circuit 250 max. volts

In Polyphase Circuit 250 max, volts
Peak Anode Current 36 max. amp,
D-C Output Current 6 max, anp,
Characteristics:

Instantaneous Starting Anode Voltage® 13 approx. voits

Tube Voltage Drop 8 approx, volts

To insure starting throughout tube life, an anode-supply voltage of not
less than 20 volts (rms) 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 4B26/2000 is filtered,
the filter should be of the choke-input type.

Suitable circuits for use with the 4B26/2000
are the same as those shown for
Type 872-A/872.

-a— |ndicates a change.

WL R RCA VICTOR DIVISION L3S
SADIO OF AMERICA, NEW strsty
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4B26
HALF-WAVE GAS-RECTIFIER

ANODE -~ 3
= e 17, .5
06074003 V3ot a3
S
___Ls

s~/ ApPROX.
e
6%
) |/4'_ t 3/8
MAX.
MOGUL
SCREW
_BASE
FiLA- i
MENT l
) '
92CM-6147RI

<+ indicates a change.

AUG. 15, 1944 RCA VICTOR DIVISION
RADIO CORPORATION QOF AMERICA, HARRISON, NEW JERSEY

DATA




S

@ So
559

LIGHTHOUSE DIODE

GENERAL. NATA
Electrical:

Heater for Unipotential Cathode:
Voltage . . .. . ... 6. } + 5% . . . .ac or dc volts
Current ., 0.75 . .. .. ce e .. amp,
Direct Interelectrode Capacnance lApprox.l.
Plate to Cathode , . . . 2.70 . ... ... .... puf

Mechanical:

Operating Position . . . . . . . .. .. ... .... Any
Mounting . . . . . Tube shouldbe supported by its metal shell
and not by its base or other terminals

Dimensions and Terminals , . . . . ., .. See Qutline Drawing
Base . . . . . ... ... Small H-Wafer Octal 6-Pin
BOTTOM VIEW

Pinl-InternalCon. Shell}{Cathode

Do Not Use (S) RF Terminal
Pin2 —Heater : Plate
Pin3-Cathode Disc }{Terminal
Pin5-Cathode
Pin7-Heater

Pin 8 - Cathode

HALF-WAVE RECT IF IER

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 negative with respect to cathode, . 90 max. volts
Heater positive with respect to cathode, . 90 max. volts
PLATE-SEAL TEMPERATWRE* . . . . . . .. .. 150 max, oC

* Under extremely high amu:ent temperature, the plate-seal temperature
must never exceed 200°C.

Nov. 15,1945 RCA VICTOR DIVISION TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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LIGHTHOUSE DIODE

~ 1 Yg MAX,— - 92CM-6553

MAXIMUM ECCENTRICITY OF ¢ (AX1S) OF THE
FOLLOWING ITEMS WITH RESPECT TO € OF SHELL
AS REFERENCE 1IS:

PLATE DISC TERMINAL: 0.020"
SKIRT: 0.035"

*NOT TO BE USED FOR RF CONTACT IN NEW
EQUIPMENT DESIGNS.

AVERAGE PLATE CHARACTERISTIC

T \3a | SMALL H-WAFER
| “ocTaL 6-PIN
‘ BASE
SR | J - J
‘

PLATE DISC
;/ TERMINAL
Pl o g . T
| 275, - 812".005
+.015
| 4 CAT HODE
865, |SHELL R-F TCRMINAL
#9030 490" —1.031"£.008" 5,
1.290" $.015 1'%
+.060" ) *w SKIRT * e
I 1.226"t.014"
L $.0307
4
.230
+.015

T 4»1[ L] 1 |

B T C T T 1T 1
ST T AT
Pt — !/4’— L
2, | 4/,J/ | T, St
4N PAENE NN
N Hi RN

- N L_, l

ST Sl —

Nov. 15, 1945 oA Vel (Y TENTAT | VE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS

e i B EEER
L Ep =6.3VOLTS L

T

HALF -WAVE RECTIFICATION

(0]
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: 2

g '3

—Htt 5
oM AT
: .
-120 -100 -80 -60 =40 -20
DC VOLTS DEVELOPED BY DIODE

JULY 4,1945 RCA VICTOR DIVISION 92CM- 6588
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864
AMPLIFIER

LOW MICROPHONIC DESIGN

Tilarent
Voltage
Current

Ease

1f a grad-coupling re
exceea 2.0 megolms.

hd;éMALq
T9 BULE =
) S
SMALL a- |
PIN BASE
1258003 -
1 ‘G5MAX .~

".640.—
BOTTOM VIEW OF

Coated
1.4 d-c volls
0. 25 amp.

Direct Interelectrode Capacitances:

Grid to Plate 5.3 ppf

Grid to Filament Yo Y npf

Plate to Filament eoth npuf
muslmum Overall bLerngth 3n3/4
Maximum Diameter 1-3/16"
Bulkb T-9

Small 4-Pin

AMPLIFIER - Class A

Operating Conditions and Characteristics:

Filament Voltaye t.1 1.4 d-c volts
Plate Voltage 20 135 max. volts
Grid Voltage -4.5 -9 volts
Amplification Factor 8.2 8.2

Plate Resistance 1350C 12700 ohms
Mutual Conductance 610 645 umhos
Plate Current 2.9 3.5 ma.

sistor is used, its naximum value should not

3VgMax.|
3 ¥, MAX. TUBE STMBOL & TOP VIEW
oF
SOCKET CONNECTIONS
t
)
1500 - .
R GRID (3 2) PLATE
156 £.003"

-(a )+
—FILAMENT

BASE

92C-a51R)

MAR. 20, 1936

DATA
RCA RADIOTRON DIVISION

RCA MANLUFACTURING COMPANY INC

World Radio History}
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AVERAGE PLATE CHARACTERISTICS
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VOLTAGE REGULATOR

GLOW_DISCHARGE

Cathode Colg

Maximum Overall Length 5-3/8"

Maximum Seated Height 4--2/4"

Maximum Ciameter 2-1/16"

Bulb ST-16

Base Medium 4-Fin Bayonet
Pin 1~ Cathode Pin 3 - Anode

Fin 2= lumper® Pin 4~ Jumper®
Mounting Position LA ny
BOTTOM VIEW (4S)

Naximum and Ninimum Ratings Are Absolute Values
REGULATOR SERVICE

D-C Anode Supply Voltage* 130 min., volts
{50 max. ma.

D-C Operating Current (Continuous) 10 min. ma.

Anbient Temperature Range -55 to +90 oc
Characteristics:
C~C Starting Voltage (Approx.) 115 volts
[~C Operating Voltage (Approx.) 90 volts
D-C Operating Current (Continuous) 10 to 50 ma,
Regulation (10 to 50 ma.) 7 volts
L ]

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

Not less than indicated supf:_l’v voltages should be provided to insure
*starting® throughout tube life.

Sufficient resistance must always be used in series with
this type to limit the current through the tube to 50 milli-
amperes under continuous {steady state) operating conditions.
During the interval of 5 to |0 seconds which may be required
for the reguiated tubes in associated equipment to warm ug
and draw plate current, amaximum current of 100 miiliamperes
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 issomewhat deperdent on past operating conditions,
For example, the regulation value of a tube operated for a

protracted periud at 10 milliamperes and then changed to 35
milliamperes, may be somewhat different from the value that
will beobtained after a long period of operation at 50 milli-

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

-— Indicates a change.

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

World Radio Histo
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VOLTAGE REGULATOR

TYPICAL CIRCUIT CONNECTIONS
SERIES
RESISTOR
o — AN Ze)
f b o+e0
D-C LOAD
POWER TO BE
SUPPLY REGULATED
[T esme |
- S | J 5 o
CONNECTED IN SERIES
WITH POWER SUPPLY
o— AAAAA o
1 series 1 I +ieo
| RESISTOR
\
B80T TOM |
VIEW
b-C +90 LOAD
POWER O TO BE
SUPPLY REGULATE D
l o vi J
-B
el 5 S )| 5
92C5-6556
CONNECTED IN SERIES
WITH POWER SUPPLY
AUG. 15, 1944 RCA VICTOR DIVISION 92056556

RADIO C ON OF AMERICA, NEW JERsSEY
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HALF-WAVE HIGH-VACUUM RECTIFIER

FOR USE WITH CaTHOPF-RAY TiBES

Fibanent Tunysien

Vol tage 2.5 +c volts

Current 5.0 amp.
Overatl Length ™ to 7-5/8"
Maximur Di xveter 1-13/16"
Bulu T-14
Cap Medium Netal Skirted
Base Meurwn 4-Mn

Opcrating Conditions:

Filament Vol tage 2.5 a-c vults
A-C Plate Voltage [PV3) 7100 max. volts
Peax Inverse Voiltage 20000 max. vol ts
D-C Outpui Current {Continuousl, 5 max. ma.
Tre 376 1s for use 1n suitable rectifying ceviies Lo Supply the J4-C

voltage requirements of cathode-ray tutes.

1t s imgoriant thai the filarent transfurier secongary be insulatec
to withsland  tne faximum  peak 1Nverse  vullage encounteres  in the
installation,

Tre raxtmum peak plate currert of the b2 15 14 oled Ly the avariatie
antssion from the filament. thonureal operation,  the peas current
15 praciically independent of the si1ze of 1igut filter congenser ar:
1S approximately 20 il iargeres,

Filter reguirements are oruinar iy mel by the use of a 0.5 to 2.0 uf
whndenser shunited across  the tieeder circuit, T snunt condehiser
should have a rating sufficient to witnstang the instantaneous peax
value of tne 3¢ gt voltage. If trus fiiter ing is 1nadeguate for
2 vefinite appiication, a Lwo-section filtler 1S recommendey.

v a wltuge-doubler circurt, two 878's imay Le operates to deliver
Yproaimately twice Uie vollage obtamnatle fruma half-nive rectifier

SUpp ly winding is requirec for eacn tube.

circuit for the same a-c input voltage. However, a separate folament-

S

JAN. 15, 1936 RCA RADIOTRON DIVISION DATA

aCa wia CTUR 16 COMPANY NG
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HALF-WAVE HIGH-VACUUM RECTIFIER

kN%;MAL-ﬂ
CAP “ — '.T

0,550,576 01a. | ]

Tia BULB

MEDIUM
4-PIN BASE

2 PINS.
125 +,003" DIAT_

BOTTOM VIEW OFf HASE

TUBE SYMECL & TOP viEW
SOCKET CONNECTIONS

PLATE

A T~@

MENT MENT

FILA- *0 FILA-

ATA
JAN. 15, 1936 RCA RADIOTRON OIVISION 2

RCA MANUFACTURING COMPANY INC




1603
TRIPLE-GRID DETECTOR AMPLIFIER

?cr applications reitirgl g5 to =icrophonics, noise, and Aus

Heatar ® Coated Unipotential Cathode
Voltage . a-¢c Or Jd-c¢ volts
Current 0.3 amp.

Direct Interelectrode Capacitances:
friode Connection (Approx.) - Grids 82 & 23 tied to plote

Grid to Plate 2.0 uuf
Grid to Cathode 3,0 wut
Plate to Cathode 10,5 puf
Pentode Connection 0
Grid to Plate 0,007 max., wut
fnput u,6 put
Dutpor $. 8 v(
Overall Length B-i1fi0°® to u—xg,xs'
Seated Height u-1/16" to u-5/16"°
Maximum viameler 1-9/16"
Buld ) $T-12
Cap Small Metal
Base Small 6-Pin
in 1 -Heater Pin § —Cathode
Pin 2 -Plate Pin 6 — Heater
Pin 3 - Screen Cap -Grid
Pin 4 - Suppressor
Mounting Position BOTTOM VIEW Any
SINGLE-TUBE AMPLIFIER
Plate voltage 250 max., volts
Screen Voltage 180 max, volts

fypical Operation and Characteristics - Class 4, deplifier:
Pentode Conmection | friode Connection

Plate 100 250 250 180 250 volts
Screen 100 100 180 - - volts
Grig . =3 -3 -3 1 =5.3 -8 volts
Suppressor Tied tocath. at socket
Amp, fact., - - - 20°® 20°
Plate Res. 1.0 (s} 0.9 0.011 9.0105 megohm
Transcond. 1185 1225 2000 1800 1900 pmhos
Grid Bias ¢ -7 -7 - - - volts
Plate Cur, 2 2 8.3 5.3 6.5 ma.
screen Cur, 0.5 0.5 2.1 - S ma.

O Greater than 1.5. ¢ approx. # Approx,, for cath. cur. cut-off,

PUSH-PULL AMPLIFIER-Triode Connection

fypical Operation —Class 4, daplifier:
Inless otherwise soeciﬁed, values are for 2 tubes

Plate 90 volts
Grid -2.5 volts
Cathode Resistor 625 ohms
Plate Current 8.0 ma.
Load Res, (plate to plate) 100000 ohms
Power Output ¥0 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 -1,9§ -u.3 volts
Cathode Res. 18000 10000 3000 10000 ohms
Suppressor Connected to cathode at socket
Cath. Cur. (no sig.) 0.063 0.183 0.6 0,43 ma.
Plate Resistor 1.00 0,25 0.25 0.50 megohm
Blocking Condenser 0.01 0.01 0,03 0.03 pt
Grid Resistqr » 1.00 0.50 0.25 0,25 megohm
R-F Signal (RMS)a=s 1.05 1.60 1.18 1.37 volts

® 1n circuits where the cathode is not directly connected to the heater,
the potential difference between heater and cathode should be kept as
Jow as possible,
4 The internal shield inthe dome of the 1603 isconnected to the cathode
o Within the tube,
with close-fitting shield connected to cathode. .
O Voltage at plate will be “Plate Supply® voltage minus voltage drop in
. glate resistor caused by plate current,
or the following amplifier tube.

** see next page.

--Indicates a change,

Dec. 1, 13941 DATA
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1603
TRIPLE-GRID DETECTOR AMPLIFIER

{continued from preceding page)

*® with these signal values modulated 20%, the voltage output under each
set of conditions is 17 peak volts at the grid of the following am-
plifier, This value is sufficient to insure full audio output from
a u2 ?for 6.3-volt operation) ora 245 (for 2.5-volt operation) under
250-volt ptate conditions.

Por Curves, refer to Pypes 6J7 and 57. Por additional Dats, refer to
RESISTANCE-COUPLED ANPLIPIRR CHAR?.
f— 1%e ——~
MAX.
| Mg
l MAX,
CAP 34673607 || £7% R
DIA. N a e ’
| ey |
INTERNAL —- 10,
SHIELD N I 4 e
1 [P -
346 4I5/|6
- 1
3%, [
STI12 BULB- . |
27, |
as| s
.
3
Yoz 329,
SMALL 6-PIN— | \ |
BASE 1ty I
92C-4769 S _L .
o
Dec. 1, 1941 DATA

RCA RADIOTRON DIVISION
RCA MANAGTLH




1644
TWIN-PENTODE POWER AMPLIFIER

For applaications critical as to matcning of the pentode units

. Maximum Ratings,

Characteristics, Curves,
Dimensions, and Socket Connections
for Type 1644
are the same as those for Type 12L8-3T.

0CT. 1, 1943 RCA VICTOR DIVISION OLI
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1654
HALF-WAVE VACUUM RECTIFIER

‘. MINIATIIRE TYPE

GENERAL DATA

Electrical:
Filament, Coated:

Voltage. . . . . A 1.4 .+ . . . ac or dc volts
Current. . . . . . . . 0.05 e e e e e e amp
.Direct Interelectrode Capacitance {Approx.):©
S~ Flate w Filawnt. . . 1.4 5 0Q0o0ob puf

D with ro extornal shield.

Mechanical:

Mounting Position. . . . . . . . v v v vt v e e e . Any
Maximum Qverall Length . . . . . . . ... .... 2-7/16"
. Maximum Seated Length. . . . . . . . . . . . ... 2-3/16"
Maximum Diameter . . . . . . . . . . 0 v 0w 0. 3/4"
Bulb . . . . . e e e T-5-1/2
Base . . . . ... .. ... Smal 1-Button Miniature 7-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . . 27

Pin 6- Internal Con.
Do Not Use

Pin 7-Filament +

Bulb

Ter- Plate

minal

Pin 1-Filament -
Pin 2- tnternal Con.
Do Not Use
Pin 3~ internal Con.
0o Not Use
Pin 4 - No Connection
Pin 5~ No Connection

HALF-WAVE RECTIFIER

Maximum Ratings, Design-Center Values:®
PEAK INVERSE PLATE VOLTAGE . . . . . .. 4300 max. volts

b
PEAK PLATE CURRENT®. . . . . . ... .. 6 max. ma

‘ AVERAGE PLATE CURRENT . . . . . . ... 1 max ma
Typical Operation:
AC Plate-Supply Voltage. . . . . . . . . 1500 . . voltsfe
Filter-Input Capacitor . . . . . . . . . 0.025 . . uf
Total Effective Plate-Supply Impedance . 150000 . . ohms|«
OC Output Current. . . . . . . . . ... 1 .. ma

. DC OQutput Voltage (At InputtoFilter)® . 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 1ine-voltage
fluctuation. For plate-supply voltages lower than 1500 volts,
the plate-supply impedance may be decreased provided the re—
. sultant peak—current rating of 6 ma. and the "hot-switching”
current of 15 ma. are not exceeded.

.....: See next page.
4 Indicates a change.

X
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1654
HALF-WAVE VACUUM RECTIFIER

@

® These ratings apply to the 1654 when it is operated from a power supply
having a frequency up to 500 cycles per second. {f a3 contemplated 1p-
plication involves higher supply frequencies, please write, statlng the
proposed operating freguency, to Commercna1 Engineering, RCA, Harrison,
N. J., as to the required reduction in ratings.

- A peak value of 15 ma. for 0.1 second is permitted under conditions of
*hot-saitching®, i.e., switching theplate circuit “on® while the fila-
ment is bot.
values are approximate. — Indicates a change,

PLATE
TERMINAL

-
g MAX.

AW ®

" 4.003"~"
031" 16932
DIA.
2 ¥%g
T 5Y% BULB MAX.
o 2%
% Max. MAX,

SMALL-BUTTON
MINIATURE
7-PIN BASE 9205-6590

*PLATE TERMINAL AT TiP MAY
BE ECCENTRIC WITH RESPECT
TO BASE AXIS BY 173" MAX,

AVERAGE PLATE CHARACTERISTIC .
rvr'( 1854 ! [ I
Le = 1.4 YOLTS l |
-f—T- T
”
= e
|9 -l» :
3 i 4
3 1 ps i -T——
H | B ¥
E P | ]
] pd
LY P l» ]
L T ) - | i
-
| r” |- B N S—
— 1 !
° 3 5 S T 120

®
PLATE VOLTS OC 2CM-8s9T

MAR. 15, 1948 TUBE DEPARTMENT DATA
#4010 CORPORATION. OF AMERICA, HARRISON. NEW JERsEY



1851
TELEVISION AMPLIFIER PENTODE

Heater & -~ Cuated Unipotential Cathode

Vol tage 6.3 a-c or d-c volts

Current 0.45 amp.
Direct Interelectrode Capacitances: ©

Grig to Plate 0.02 max. ppt

Input 11.5 ppt

Output 5.2 puf
Maximum Overall Langth 3-3/8"
Maximum Diameter 1-b/16"
Bulob Motal 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.

Fe—14g Max.—
"PIN CAP

{
129 £.003" — I —-ﬂ. w'

.038"
MAX,

METAL MI.I.\

J__!_

SMALL WAFER Uwﬂ
OCTAL 7-PIN BASC

1 %e MA)(

92C~4870R1

BOTTOM VIEW OF
SOCKET CONMECTIONS

Gl = GRIO
G, = SCREEW MOUNTING POSITION
G, = SUPPRESSOR VERTICAL: Base up
H = HEATER . zgrtdo'n.'
_ HOR| ZONTAL: Per-
K = CATHOOE missibie with Pins
P = PLATE #$2 &4 #7 in verti-
s = SHELL cal plane,
July 1, 1938 TENTATIVE DATA

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC
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1945
VACUUM-GAUGE TUBE

HYDROGEN-SENSITIVE, IONIZATION TYPE
GFNERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage. . . . . . .. 6.3 ¢+ 10#¢ . . . ac or dc volts

Current. . . . . . .. %  ocoooooooaooc amp
Mechanical:
Muunting Mosition. . . . . [T . . . Any
Maximum Overall Llength . . . . . . .« v ¢« o o v o & 6-3/8"
Maximum Diameter . . . . . . . . ¢ . . o o L. . 1-5/16"
Tubulation . . . & & v v o v v o u e e See Qutline Drawing
Bulb - . v & s L e e e e e e e e e e e Metal Shell MT8G
Base . . . . v e e h e e e e Small-Wafer Octal 8-Pin

Pin 1-Cathode
Pin 2 - Heater
Pin 3-1lon
Collector
Pin 4 -Cathode

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

Shell - Plate, Getter

Pin 5 -Plate, Shell Connection
DO NOT USE to Hexagonal
FOR GETTER Section of
CONNECTION Tubulation
LEAK DETECTOR
Maximum Ratings, Absolute Values:
PLATE VOLTAGE. . . . . . « « v o & « « 300 max. volts
-30 max. volts|
ION-COLLECTOR VOLTAGE .« & « « + « « « - { 30 max.  volts
PLATE CURRENT. . .« . « v v o ¢ v o o o 50 max. ma,
PLATE DISSIPATION. . . « v & v ¢ v ¢ o & 7 max. watt
PEAK HEATER-CATHODE VOLTAGE. . . . . . . 0 max. wvolt
Typical Operation:
Plate Voltage. . - + « « « v ¢« « o « & . 185 . . wvolt
Minimum Plate-Supply Voltage . . . . . . 250 . . volts
ton-Collector Voitage. . . . . . . . . . -22.5 . . volts
plate Current. . . . . « o o « « o« . . 32 .. ma.
lon-Collector Current. . . . . . . .. Less than 0.5° pamp
Plate Dissipation. . . . . + « ¢« « v . . 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
13. In order toobtain 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 pamp.

The metal shell of the 1945 contains an indirectly-heated
cathode, an ion-collector and a plate made of paljadium.
The paliadium plate located across the inner end of the
tubulation serves, when cold, asa vacuum-tight barrier to
the vacuum system. This construction permits the metal
enclosure to be exhausted to a much better vacuum than

JUNE 20, 1947 ) TUBE DEPARTMENT . TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



1945
VACUUM-GAUGE TUBE

(continued from preceding page)

normaliy 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 ileakage, passes
through the hot paltadium plate, and produces an increase
in current to the jon-collector.

Because of its high vacuum, the 1945 can detect far smaller
leaks than are detectable using conventional ionization
gauges operating at the same pfessure as the vacuum system.
Actually, an increase in hydrogen pressure of less than
10-7 mm of mercury (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-
fation to the glass system.

Connection to a soft-glass system reaquires a graded seal
between the hard-glass tubulationof the 1945 and the soft
glass of the system.

Connection to ametal system reaquires 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 is necessary 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 shouid 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).

JUl

NE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA
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1945
VACUUM-GAUGE TUBE

HARD GLASS
CORNING CODE
772 NONEX

e DIA
| aPPROX.
2 HARD GLASS
MAX. CORNING CODE
e
[ 7052
[ i |
3, " g
8 /g 16 S DI
AX.
Max Yg'-27 NPT
" Lo PIPE THREAD
| Vg ”
J - Y6 HEXAGON
'
1
"
-1 Y3, MAX.
2 I/|6
e MT8G BULB
| 2% ' L
MAX. 1l MAX.
1
| SMALL -WAFER
1t | ] OCTAL 8-PIN
— A
.- L BASE
—|1 Hg max. 92CS-6841

AVERAGE PLATE CHARACTERISTIC
o T T T 71
— tyeer94s L1 |

E¢=6.3VOLTS

4 -

50 :
n
& 40 1
Y
: -
3
330 - ————
3
o H i
: |
1 20 I
a

10 —

[=]

1
300
PLATE VOLTS 92CM~-6850T

JUNE 20, 1947 TUBE DEPARTMENT CE-6841-6850T
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5794
FIXED-TUNED OSCILLATOR TRIODE

. WPENCIL TYPE" WITH INTEGRAL RESONATORS
Fur rudiosonde gernire at 1680 Nc

The 5794 is the same as the 6562 except fov the following items:

Mechanical:

Dimensions . + + » + + + + « + » » . .See Dimensional Outline
Terminal Connections (See Dimensional Outline):

H - Heater G - Grid

K - Cathode P - Plate

OPERATING CONSIDERAT1ONS -

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. |f this precaution isnot followed, the heat of the
soldering operationmay crack the glass seals of the leads
and damage the tube. 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 freguency-ad-
justment screw. It is essential, however, that the pres-
sure exerted on the shell by the ciamp be held to a min—
imum because excessive pressure candistort the reasonators
and result in a change of freguency.

. The plate and cathode connections shouid have flexible

leads which will accommodate variations in the relative
positions of the plate and cathode terminals in individual
tubes.

The 5794 may be mechanically tuned by adjustment of the
frequency-adjustment screw jocated 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 wilt increase the freguency. The range
of adjustment provided by the screw is 112 megacycles.

- Indicates a change.

DATA
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FIXED-TUNED OSCILLATOR TRIODE
@
GRID TERMINAL _
0.865"1 0.015” DIA, f
| -
) t  0.980"
AN
\ .
0.425" o \ —
MAX, / A £
FREQUENCY—", .-V
ADJUSTMENT RF COAXIAL .
SCREW OUTPUT TERMINAL
°°‘°’°°°"’]Fr‘/ 0.5"£0.003 “DIA.
PV — PLATE TERMINAL
0.2831110.06 2 I j+—"0.305"£0,010" DIA.
3 P .
. n.325
0.23‘0 MIN. MIN,
. o I v
Y .
106 ’ Lo.zso
, £0,188 MAX
-]
1.730"
MAX,
7
l 1.585 m
MAX, |
0797,
3
£0.010 —0.270" MAX.
l l T J==== T, 0.200 MIN, l
] _ .
0,400 0.040" £9-0150 4
MAX, MAaX. | .._CATHoDE TERMINAL
— 0.305%0.010" DIA.
o
oo T o080 max.
5 | UNTINNED LENGTH .
0.016"+0.002"- 0.001" DIA. flesl—— 0.15" £ 0.040" AT
2-HEATER TERMINALS TERMINAL TIPS
92CM-7140R4
4-56 =
TUBE DIVISION A
RADIO OF AMERICA, NEW Jensey










