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Wesrerrn Llecirse 3014
301A Vacuum Tube

Classification—Full wave, thermionic, merc
The 301A vacuum tube is designed to supply direx

r ectifier
st Sszeehtfrom an alternating-current supply.

Dlmensions—The dimensions and outline diagrams are given in Figures 1 and 2. The overall di-
menSlOl’lS are:

Maximum length....... e 615"
Maximum diameter. . £ . ..o 245"

pin thrust type base suitable for use in a Western
Ysions and the arrangement of electrode connections to

The tube should be mounted in tical position with the base end down. There should be
a free circulation of aj# gy

@=ghe tube. No object should touch the glass bulb.

.................................... 5.0 volts
ommal ﬁlament CUITENT. ot v ie et en s eaeiianean . . 3.0 amperes
The fila v pube is designed to operate on a voltage basis from an alternating-current
supply. The véit gshouid be maintained to within 5% of its rated value (5.0 volts). Operation
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301A

of the filament at a voltage above the upper limit will definitely reduce the life of the tube while a
decrease in voltage below the lower limit may cause immediate failure.

Sufficient time must always be allowed for the filament temperature to reach its normal aperat-
ing value before the anode potential is applied. If filament circuits with good regulation are
used, this time is 30 seconds. If the tube is operated at ambient temperatures below 20° C., a
longer period of time is required for the purpose of bringing the mercury vapor pressure to a satis-
factory operating value. The minimum filament warming time as a function of ambient tempera-
ture is shown in figure 3.

For proper distribution of the mercury a period of 10 to 15 minutes filament warming time
should be allowed when the tube is used for the first time or if it has been reinserted in the apparatus
after having been removed.

Characteristics and Operating Conditions

Approximate anode-cathode potential drop.... . .. ............... ....10 volts
Maximum peak plate current.... ... ... ... L. e e ...1.0 ampere
Maximum peak potential between electrodes.......... e .. 1800 volts
Maximum operating ambient temperature range. . ...... e 0t 50°C
Recommended operating ambient temperature range. . . .. e ... ..10to 40° C

The anode-cathode potential drop is substantially independent of the plate current. The
exact value varies from tube to tube and during the life of a given tube. Within the specified
ambient temperature range and plate current range, it may vary from 3 to 25 volts.

The anode-cathode drop as a function of temperature is shown on fig. 4 for a typical 301A rube
after reaching temperature equilibrium and when passing the rated plate current.

The maximum permissible peak plate current (1.0 ampere) is a limitation on the instantaneous
value that the tube can carry safely in the direction in which it is designed to conduct and should
not be cxceeded. The maximum direct load current is not fixed but will depend upon the wave
form required by the load and filter circuit.

The maximum permissible peak potential between electrodes (1800 volts) is a limitation on
the instantaneous value that the tube can stand safely. If it is exceeded, an arc-back may result
which will injure the tube. The maximum direct potential available is not fixed but will depend

upon the type of circuit used.

301A vacuum tubes may be operated in parallel if some provision is made to insure a proper
division of the load current. Current dividing reactors or ballasting resistors in series with each
anode, may be used for this purpose. The size of the reactors or resistors depends upon the circuit
design.

In most cases the termination of the useful life of the 301A tube is due to the loss of filament
activity. This causes the tube to fail by arcing between the electrodes. Failures of this kind
should be safeguarded by proper fuse protection to prevent injury to other tubes in the circuit and
to the auxiliary equipment.
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Typical Rectificr Circuits—The 301A vacuum tube may be used in any standard high vacuum
rectifier circuit subject to its current, voltage and temperature limitations. Typical circuits are
shown below. The approximate direct output current and voltage for each type of rectifier circuit
where tubes are operated at maximum permissible plate current and inverse voltage are given in
Table 1. The values listed are average values of the pulsating current and voltage for an

unfiltered circuit.
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Westery FElecrrre
308B Vacuum Tube

Classification—Filamentary alr-cooled triode

This tube was designed primarily for use as an audio-frequency amplifier or modulator; or as
a radio-frequency oscillator or amplifier.

Dimenslons—Dimensions and autline dizgrams are shown in Figures 1 and 2 and are:

Maximum overall length. . ............ ... ............... 13%4”
Maximum diameter. .. ..ooooviin oo e 334"

Copyright 1938 Western Electrie Company, Incorperated



308B

Mounting—Large four-pin bayonet base for use in a W. E. 1134 or similar socket, for either
vertical or horizontal mounting. If mounted horizontally the plane of the filament, which is
indicated in Figure 2, should be vertical.

Filament—Thoriated tungsten.

Fillament voltage...... ... ... .. .o i i 14 valts

Nominal filament current..... 6 amperes

Average thermionic emission 4 amperes
Approximate Direct Interelectrode Capacitances

Platetogride..vvieirinnnns DI | X 77791 3

Gridtaflament.......ooooitiiiiiiie e e .. 18.6 ppf.

Platetofilament............... ... .. ..., 9.8 puf.

Characteristics—Performance data given below are based upon a typical set of conditions.
Variations can be expected with different circuits and tubes,

Figures 8 and 4 give the static characteristics of a typical tube plotted against grid and plate
voltages.

Average Characteristics at 1500 volts direct plate potential and minus 150 volts grid bias,
I = ,187 ampere.

AmplAcation Factor. . ....vunivi ittt 8
Plate resistance 1070 ohms
Grid to plate tranconductance 7500 micromhos

Operation
Maximum Ratings

Max. direct plate voltage.............. .. .. 2250 volts
Max. direct plate current...... e 825 milliamperes
Max. plate dissipation.................. 250 watts
Max. direct grid cuerent. ... ...ooii e e 75 milliamperes
Max. r-f grid current....... e e e e . 6 amperes
Max. frequency for the above ratings. .. ............... ... 1.5 megacycles
Max. plate voltage for upper frequency limit of 4.5 Mc 750 valts

Max. plate voltage for frequencies between 1.5 and 4.5 Mc in proportion.

The above are maximum ratings which do not apply simultaneously but depend on the
type of service as specified below,

Class A Audio Amplifier or Modulator

Direct plate voltage.. ..vovvvrrrevririeanenienins 1500 1000 volts
Grid bias. ........ s Lees =155 —80 volts
Direct plate corrent......oo.oooivennin. - 135 210 milliamperes
Plate dissipation......c..ooiiiniiiiiniinianens 200 210 watts
Load impedance, . ..., RPN 13000 3000 ochms
Undistorted output. . ... 50 85 watts
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Class B Audio Amplifier or Modulator—for Balanced 2 Tube Circuit

Direct plate voltage..............oovs ooin o 1760 1500 volts
Grid bias............ooo0l e e —215 —180 volts
Direct plate current per tube
Nodrive. ... ... 30 25 milliamperes
Max.drive. ... Veeeoas 300 300 milliamperes
Plate dissipation............ 240 210 watts
Load resistance plate-to-plate . 5200 4280 ohms
Load resistance per tube........ ....... ... 1300 1070 ohms
Approximate maximum output........ .. c... BT 475 watts
Recommended power for driving stage 35 85 watts
Class B Radio-Frequency Amplifier
Direct plate voltage. . ............. ..o Ll 1750 1500 veits
Direct plate current.. ...... ......... R 1 260 milliamperes
Plate dissipation 250 watts
Grid bias.. voovvniiiiiiiis e —200 volts
Approx. carrier watts for use with 100% modulation 126 126 watts

Class C Radio-Frequency Oscillator or Power Amplifier—Unmeodulated
Direct plate voltage 1500 volts
Direct plate current 300 milliamperes
Grid bias. ..o v v veee i —345 to —460 —300 to —400 _volts
Nominal power cutput.........vcooveeniovrien.es 380 300 watts

Class C Radio=Frequency Amplifier—~Plate Modulated

Direct plate voltage. ... ..ot i aas 1000 volts
Direct plate current....... 300 milliamperes
Grid bias. ..........oon. e — 260 volts
Max. direct grid current 75 milliamperes
Nominal carrier power output for use with 100%,

modulation. ........ooviii i 250 200 watts

Operating Precautions

Mechanical—Figures 1 and 2 show the overell dimensions and basing arrangement for the
tube.

‘The tubes should not be subjected to mechanical shock or excessive vibration. Mechanical
vibration may cause breakage of the thoriated tungsten filaments.

A free circulation of air must be provided to insure adequate cooling of the glass during operation.

Electrical—Overload protection should always be provided for the plate circuit. A suitable
fuse or circuit breaker should remove the plate voltage if the plate current exceeds 425 milliamperes.
Although the tube is sufficiently rugged to withstand momentary overloads, a prolonged overload
caused by inefficient adjustment of the circuit, may damage the tube. When adjusting a new
circuit, reduced plate voltage or a series resistance of 1000 to 5000 ohms in the plate circuit should
be used until it is operating properly.

(8]
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The filament should always be operated at the rated voltage, measured at the tube terminals,
A 5% decrease m filament voltage reduces the thermionic emission approximately 26%. Either
ditect ot alternating current may be used for heating the flament. If direct current is used, the
plate and grid cireuit returns should be connected to the negative filament terminal. If alternating
current is used, the circuit returns should be connected to the center tap of the filtament heating
transformer winding or to the center tap of a resistor placed between the filament terminals.
A resistance of 30 to 40 ohms of ten watt rating is suitable.

In cases where severe and prolonged overload has temporarily impaired the electronic emission
of the filament, the activity may be restored by operating the filament, with the plate and grid
voltages off, 30%; above normal voltage for 10 minutes followed by a longer period at normal voltage.

Audio Amplifter or Modulator
Class A=~Peak grid drive equal to or less than the grid bias.

Grid bias may be obtained from the drop across a resistance in the plate current return
or from a battery or rectifier supply.

Plate dissipation allowable for this type of service is generally lower than is safe for other
uses since the energy is dissipated in the plate in smaller ateas due to relatively high voltage
drop in the tube.

The plate dissipation is equal to the plate voltage multiplied by the normal plate current.
Performance data are based upon the use of a resistance load. Undistorted output is calculated
on the basis of 5% second harmenic distortion.

Class B—Grid bias practically at cut-off and grid driving voltage higher than the bias.

Two tubes may be used in a balanced circuit. An adequate driving stage and an input
transformet with good regulation must be used so that the grid current drawn during positive
grid swings does not produce appreciable distortion. The output transformer must transform
the load impedance to the proper value for the tubes used. The power output obtainable will
be determined by the quality of the transformer used and the amount of distortion which can
be tolcrated. The grid bias must be held constant and therefore cannot be obtained by grid
leak or series tesistor methods. A battery or ather source having good regulation is necassary.

The power required of a modulator for complete modulation of a Class C amplifier is
one-half the direct power input to the plates of the Class C amplifier.

Radio-Frequency Oscillator or Power Amplifler
Class B~~Radio-Frequency Amplifier.

The Class B radio-frequency amplifier is used to amplify a modulated radio-frequency
carrier wave without appreciable distortion. It operates similarly to the Class B audio
amplifier except that a single tube may be used, the tuned output circuit serving to preserve
the wave shape. The push-pull circuit, however, eliminates the even order harmonics and
thus increases the efficiency slightly.

Class C—Grid bias below cutoff.

Unmodulated
This type of operation is suitable for telegraphy, or the production of a continuous flow
of radio-frequency power for purposes other than communication.

[4]
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Plate Modulated

This type of operation is for use when the modulating voltage is superimposed on the
plate supply voltage and to obtain good quality the cutput power should vary as the square of
the plate voltage. For complete or 1009 modulation, the plate voltage varies from zero to twice
the applied direct value during a cycle of the audio frequency. With no meduladon applied,
the plate voltage is, of course, the direct value and the catrier power output is one-foutth of
the peak power output under 100% modulation. In this case, since the plate voltage varies
with modulation, the direct value must be rated lower than for other types of operation.

High Frequency Batings

The frequency limits specified under maximum ratings are based on the tube being used as
an oscillator, The tube may be used at full rating up to 1.5 megacycles. When operating at higher
frequencies, the dielectric losses, charging cutrents and lead-in heating are increased greatiy.
The plate voltage and hence plate dissipation must be reduced to values specified for the upper

frequency limit and for frequencies between these two limits the plate voltage should be propor-
tionately reduced.
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PLATE VOLTAGE
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BELL SYSTEM PRACTICES ABLG.3104
Transmission Engineering and Data Issue 2, Februery 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 310A ELECTRON TUBE

310A

DESCRIPTION

The 310A is an indirectly heated cathode type pentode having e separate
suppressor grid connection., It is intended for use in gudio, carrier and radio-~
frequency voltage amplifiers, oscillators or modulators.

CHARACTERISTICS

Heater Voltage « ... « « ¢ o v v v v v v v v 0 v 4 *¥9.0 10.0 volts

Plate Current . f B, = 180 volts; Egp = 135 volts; 5.1 5.5 milliamperes
Transconductance \ E,1 = -3 volts; Ec3 = 0 1760 1820 micromhos

*Qperation with the heater at 9.0 volts is permissible
only when such voltage is regulsted to * 1.0% or better.

File: General Purpose Section
Issue 3, 2-56

3I0A
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GENERAL CEARACTERISTICS

ELECTRICAL DATA )
Heater Voltage . + « « v & o 4 v = s 4 s & 4 o 9.0 10.0 volts
heeter Current . . . . s e e e e 300 320 milliamperes
Direci Interelectrode Cana.c:.tar.ces . s e wlthout with
external external shield
shield (RETHA #311)
Grid to Plate (maximum) . ... . 0.016 ¥0.010 ppf
Input: gl to (h+tk+g2+g3+i.s.). . . 6.0 *7.0 uuf
OQutput: p to (h+k+g2+g3+i.5.). . . 13 *¥13 puf
MECHANTCAL DATA
Cathode o & v 4« ¢ v v 4 6 v v o v e 4 o s e e e e e s Coated unipotential
BESE « « 4 v s v o 4 4 e s h e e e e e e e e e e Srell 6-pin
Mounting Position . . . . T Any

Dimensions and pin counectlons shovm in outline drawings on page 5

MAXTMUM RATTNGS, Design-Center Values

Plate Voltage + + ¢ ¢ ¢ ¢ o o v o 4 4 v ¢« 2 s & o o 2 & s 250 volts
Sereen Grid Volta8EE « « v o « « = o « o & o « & o« & & = 2 » 180 volss
Plate DiBSipQLION « « « « o ¢ o ¢ o o o o o » v 4 0 4 4w s 2.0 wetts
Screen Grid Dissipation o o « 4 o o o » o o s o+ 4 0 2 o4 0 . 0.4 watt
Cathode Current . ¢ . + ¢ ¢ o = o 5 s o s + & 4 4 s s s 8 s 10 milliamperes
Heater-Cathode VOLLEEE + « « & o o o o o s & 2 + » » & & = 150 volts

TYPICAL OPFRATING CONDITIONS AKD CHARACTERISTICES

Heeter VOltage + « « v o v ¢ ¢ & o = 4 o o 10.0 10.0 10.0 volts
Plete Voltage . « . « « v « ¢ & o ¢ + o « 135 180 250 volts
Screen Grid Voltage . « &+ + ¢ « & & & & = 135 135 135 volts
Control Grid Voltage + « + « + & « s « = « -3 -3 -3 volts
Surcressor Grid Volta.ge f e e e e s 0 0 0 volts
Plate Current . « « ¢ s+ v o o 4 b 4o s 5.40 5450 5.60 milliawperes
Sereen Grid Current . .+ .« 4 s 4 4 s o4 e 1.20 1.18 1,17 miliiamperes
Pepk A-F Signal Voltage . . . . . « « + 3.00 1.50 2.10 volts
Plate Registance . . + ¢« &« « ¢ o & &+ « « o Q.75 0.90 1.15 megohms
Trensconductance « « « « ¢ o « o o s 4 4 . 18¢0 1820 1840 micromhos
Load Resistance . . « « & o ¢ & « o o & = 20000 100000 1G0000 ohms
Power Output .. e e e e e e e 250 150 310 milNiwatts
Total Harmonic Dlstortlon .. e e 8.5 6 6 per cent
Control Grid Voltage, Approxn.:ntte , ior

:0 Microamperes Plate Current . . . . -0.5 -0.5 -9.5 volts

*With externel shield (REMMA #311) connected to cathode pin.
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3104 - Page b

PLATE CURRENT IN MILLI1AMPERES

PLATE RESISTANCE

PLATE CURRENT IN MILLIAMPERES

E¢= [0 VOLTS T T
Ecp:135 VOLTS Ec,?0 VOLTS —]
i2 Ecg=0 VOLTS
1
10 —
. 1
o {
L~ -2
6 =37
]
s |
o1 |.'~
-5
2 i
-6
o |
0O 40 80 120 160 200 240 280
PLATE VOLAGE
4 E¢=10 VOLTS
Ec,1 35 VOLTS
3 Ec3*0 VOLTS
@ Ec >-6 VOLTS
z -
@2
) “ b refer—t -5
g, //.—__..-—- ______...—;‘:33_
o | l
O 40 80 120 160 200 240 280
PLATE VOLTAGE
6
EeqtO VOLTS|
bty
|17 —
) ~-10
y I( ot LT
-20, P
) {l LA~ 30 41
.
, =40
WL LA T 1A //
2 / Ef=10 VOLTS
/ 7 EcFI135 VOLTS ——
| Ec)=-3 VOLTS 4+
/ / ]
/T [ 1 ]I
0 40 80 120 160 200 240 260

PLATE VCLTAGE

TRANSCONDUCTANCE (N MICROMHOS

5
E¢= 10 VOLTS
E¢2=I35 voLTs T
. a Ecq 0 vomls ——
g TN |
3
3 ‘é‘ N Ec,=0 VOLTS
o |
g3, s 5
3 -
E ; a 2
S 1 -3
(7] N -g
o -6
40 80 (20 160 200 240 280
PLATE VOLTAGE
2400 —
Ec,=0vOLTs | ] L__
-—‘—‘ 2
2000, =2
] -3 |
| oot
1600/ — —4
—5_
1200f—p= ]l
sool 1 °
Ef 10 VOLTS
Ecp® 135 VOLTS
400 Ec,Q,VOLTS
o l
© 40 BO 120 160 200 240 280
PLATE VOLTAGE
5
Eg 10 VOLTS
Eca=!35 VOLTS —
Y = Ecy-3voLTS _|
z
w o \\ \\
- p Ecy-90VOLTS T
3¢ P
03 N IN]-30
54 2 N\ 20 INLE LT
& 3 L\ =l0 \\ [t
oz RS - ==
Qo ]
2]
o
40 80 120 160 200 240 280

PLATE VOLTAGE



Page 5 - 310A

PLATE RESISTANCE IN MEGOHMS
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BELL SYSTEM PRACTICES ABA6, 310B
Transmission Engineering and Data Issue 2, February 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 310B ELECTRON TUBE

310B

DESCRIPTION

The 310B is an indirectly heated cathode type pentode having a separate
suppressor grid connection. It is intended for use in sudio, cerrier end radio-
frequency voltage amplifiers, oscillators or modulators. This tube, except for
having special design features to minimize microphonic noise end hum and heving
an appreciably lower maximum hester-cathode voltage rating, is identical to the
3104.
CHARACTERTSTICS
Heater Voltage « + v v v ¢ v v« v 4 v w4 o o o o s o o s o 10.0 volta
Plate Current . . . Ey = 180 volts; Eep = 135 volts;y . . 5.5 milliamperes
Transconductance . . \ Es.) = -3 volts; Ee¢3 =0 4) .. 1820 micromhos

File: Ceneral Purpose Section
Issue 3, 2-56

310B



310B - Page 2

GENZRAT, CHARACTZRTISTICS

SLECTRICAT, DATA

Heater Voltage . . . . . . . . .
Heater Current “ e e e u e

Direct Tnuere-ectrcrle Caracitances . .

Grid to Piate (maximum)

Input: gl to (h+k+g2+g3+i.s).
Output: p to (h+k+g2+g3+i.s).

MECHANTCAL DATA

Cathode + o + = & v & ¢ v v o o .
Buib . ¢ . . o v b e s e e
BASE ¢ ¢ 4 v e e e i e v s e
Mounting Pesition . . . . . .

Dimensions ané pin connections shown in

MAXTMUM RATINGS, Design-Center Values

Plate Veltage . . . . . . .

Sereen Grid Veltage . » . .

Plate Dissipation « » &+ & & & & . .
Screen Grid Dissipation . . . .

Cathode Current « h e e s e s
Feater-Cathcde Voltage . . . . . .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage . . . - + « &+ & & . .
Screen Grid Voltzge c e
Contrel Grid Voltage . . . . . .
Suppressor Grid Vcltage .

Plate Current . e e e e e e e
Screen Grid Current . . . . . . . .
reek A-F Signal Volts.ge P e e e
Plete Resistance . . e e e e .
Transconductance , , . . . . .,
Load Resistance

Power Jutput PO [P
Total Harmonic Distorvion . . . .

Control Gria Voltege, Approx_ma.uc, for
Plate Curreant of 10 Microamperes .

*Withk external shield (RETMA #311) connected to cathode

voe s s e e s e e e 10.0 volts
. e s e e e . 320 milliamperes
. « « without with
external external shield
shield (RETMA #311)
.. 0.016 *#0.010 ppf
. 6.0 *7.0 ppf
. 13 *13 puf
. . Coated univotential
. e . ST12
- . Small, 6-pin
outli_ne drawings on Page 5
e e . . 250 volts
e e . .. 180 volts
.. . e e 2.0 watts
. e . 0.4 watt
.. 10 millismperes
30 volts
. 135 180 250 volts
. 135 135 135 volts
. -3 -3 -3 volts
. 0 6] 0 volts
. 5.40 5.50 5.60 milliemperes
. 1.20 1.18 1.17 milliamperes
. 3.00 1.50 2,30 volts
0.75 0.90 1.15 megolms
18¢0 1820 1840 micromhos
. 20000 100000 10000C ohrs
250 150 310 milliwatts
3.5 6 6 per cent
. -9.5% -9.5 -9.5 volts

rin.



A

= Al.” //r/
> I [
L1y /M | — aiw IWV [
~I //A g A/W/I V// )
m s 0 B N // 4m
m NN ' m
g "
| " N // N\
W N am
l lpp N
) 4 3 ~ X
00 .
> > ®
e 9 //
o o A
2
N
@ < -] © ~ ® < [-&
o o o = = =} -}
SIHIGWVITHA NS LINIHEND GO NIFYOS
™~ Lo ~ °
INRSN s NN
I~ 2 /u..r/ - o O\ o
| l.// e /// r/ '
| m /.fl// ™~ N 4M
3 S
|1 NLNCORINN T 8
£ SUI<OYON 2
|| o QNNE
w N e
| _mu //// ]
o p NAR:
3 3 EAVAE:
L35 Ny ©
e g \l,
-hn Ec L) -
_ o
¢ o <) @ ") < o o

SIHIAJAYITTIN Nt LNJHHND 31 d

SHHOBANNIGN IONVLSISIY 34V 1d
o "] < L3 o -—

-2

-4

-8
CONTROL GRID VOLTAGE

-0

/r
// )
VNN ]
_— T
o~ ™
2l 1IN e A8
ey
4
Bl A | T
o
,ll
|2 3
— '3 o £
i P
o [«] [=] (=3 < )
g & 8 § § 8§ &
~N N o

SOHWONOIN NI{ L EYFONVLONGNOISNYHL

-12



310B - Page k&

14
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BELL SYSTEM FRACTICES SECTION AB46.311A
TRANSMISSION ENGINEERING AND DATA ISSUE 1, DECEMBER 1948
ELECTRON TUBE DATA A.T&T. CO. STANDARD

PENTODE »
Weslern Eleclric
DESCRIPTION
The 311A is a suppressor grid power pentode having an indirectly heated cathode.
. It is designed for use as an audio, carrier or radio-frequency amplifier.
CHARACTERISTICS
Heater Voltage . e 10.0 volts
Plate Current E = 135 vol : 33 milliamperes
. Transconductance Eh - IS%SVO lts’ E — 5 vol 2900 micromhos
Power Output 2 = 135 voles; Bo = — 15 volus 2.5 watts
ELECTRON TUBE DATA SHEET 311A

FILE: GENERAL PURPOSE SECTION
5-48
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GEINERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-C or D-C
Heater Current
Direct Interelectrode Capacitances

Grid to Plate
Input
Ourput

MECHANICAL DATA

Cathode

Bulb

Base

Mounting Position

10.0 volts
) 0.64 ampere
without with
external shield external shield
(RMA 3311)
0.32 0.09 uuf
8.0 9.5 uuf
8.5 10.4 uuf

Coated unipotential

Dimensions and pin connections shown in outline drawing on Pag2 6

MAXIMUM RATINGS, Design-Center Values

Plate Voltage

Screen Grid Volrage
Plate Dissipation

Screen Grid Dissipation
Cathode Current
Heater-Cathode Voliage

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

SINGLE TUBE AMPLIFIER—CLASS A,

Plate Voltage

Screen Grid Voltage

Control Grid Voliage

Peak A-F Grid Voltage

Zero Signal Plate Current
Maximum Signal Plate Current
Zero Signal Screen Grid Current

Maximum Signal Screen Grid Current

Transconductance

Plate Resistance

Load Resistance .
Maximum Signal Power Quiput
Total Harmonic Distortion

ST12
Small, 5-pin
Any
180 volts
150 volis
8 warts
2 wartts
60 milliamperes
150 volts
135 180 volts
135 135 volts
—15 —15 volts
15 15 volts
33 34 milliamperes
36 38 milliamperes
6.5 6.0 milliamperes

11.0 10.0 milliamperes
2900 3000 micromhos
40000 47000 ohms
3500 4000 ohms
2.0 2.8 watts
9.0 10.5 per cent
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BELI, SYSTEM PRACTICES ABt6.311B
Transmission Engineering and Data Issue 1, 10-60
Electron Tube Data A.T. & T, Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 3IIB8 ELECTRON TUBE

311B

DESCRIPTION

The 311B is a suppressor grid power pentode having an indirectly heated
cathode. It is designed for use as an audio, carrier or radio-frequency amplifier.

CHARACTERISTICS

Heater Voltage « ¢ o « ¢ ¢« 4 o o o ¢« o o o ¢ o o« s o @ 9.0 10,0 volts

Plate Current « ¢ « » “ e e 0 milliamperes
& ' Eb =5 5 = 135 volts 3 33 e

Transconductance . . . € e « o . 2800 2900 micromhos

Power QUtput « o » o . \ g1 = ~10 volts e e e 2.5 2.5 watts

File: General Purpose Section
Data Sheet Issue 1, 10~60

© Averican Telephone end Telegraph Conpany 1960 3 l l B
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SuhmPal THARACTERISTICS

E_ecirica’ Data

Fea-er
Hezter
Direct

Current . . . .

rlechanical Data

Catrncdes « o o o & o W
BulD 4 6 o o 6 a4 o &
385€ ¢ 4 s s s 4 e e .
Mounting Position. . o
Dimensions snd pin

connections

“nterelectrode Capacitances

Voltage, A-C or D-C (Note 1).

shown

.

9.0

0.60
without
external shield

. . 0.32
L] 8-0
.. 8.

10,0 volts
0.6l ampere
with
external shield
(RMA #311)

0.09 ppf
9.5 put
10k ppf

Coated unipotential
ST12

Small, 5 pin

Any

in outline drawing on Page L

Mexirim Ratings, Absclute System (Note 2)

P.zte Voltage. . .
Screen grid Voltage.
Plate Dissipaticn. . .

Screen Grid Dissipation.

Cathode Current. . . .
Heater-Cathode Vcltage

TYPICAL CPERATING CONDITIONS AND

CHARACTERISTICS

Note.l: For optimum tube life,

Note 2:

Single Tuve Amplifier -

Class

Heater ""oltage . . .

Flete Yoltage . . . .
Screen Grid Voltage .
Control 3rid Voltage .
Pegk A-F Grid Voltage.

-

Zero Signel Flagte Current.

Meximum Signal Plate Current
Zero Signal Screen Grid Current.
Meximum Signal Screen Grid Current

Trensconductance . , .
Flste Resistgnce . . .
Lord Resistance . . .

Meximum Signal Power Output.

Tots1 Hsrmonic Distortion.

a

However, when 9 volts is

In the "Absolute System"

9.0
135
135
-15
15
30
33
6.3

11,5
2800
k5000
3500

2.0

10.0

hester voltage of 9 volts is recommended.
used, it must be regulsted to % 1%.

10.0 10,0

135 180
135 135
=15 ~15
15 15
33 3k
36 38
6.5 6.0
11.0 10.0
2900 3000
Loooo %7000
3500 Looo
2.0 2.8
9.0 10.5

200
150
9.0
1.8

60
150

volts
volts
walts
watts
milliamperes
volts

volts

volts

volts

volts

volts
millismperes
milliamperes
milliemperes
millismperes
micromhos
ohms

ohms

watts

per cent

the maximum ratings specified are limiting
values above which the serviceability of the deviece may be impaired
from the viewpoint of life and satisfactory performance.
ratings, as such, do not constitute a set of operating conditioms
and all values may not, therefore, be attained simultaneously.

Maximum
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PLATE CURRENT IN MILLIAMPERES

TYPICAL CHARACTERISTIC CURVES

These curves are representative of the characteristics of typical tubes when
9.0 volts are applied to the heater. However, these characteristics do not
differ significantly when 10.0 volts are avrlied to the heater.
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BELL SYSTEM PRACTICES SECTION AB46.595
Transmission Engineering and Data Issue 1, September 1936
Vacuum Tube Data AT & T Co Standard

Wesrera Lloctrse

313A Yacuum Tube

3
¢
i
H
]
1

Classifieation—Double gap, cold cathode, gas-filled tube for use as a relay, rectifier or voltage
regulator in special circuits.

The elements of the 313A tube consist of two similar control electrodes and one anode. The
conduction path between the control electrodes is known as the control gap. The conduction path
between either control electrode and the anode is known as the main gap.

The glass bulb has been given an opaque coating so that the discharge is not visible while the
tube is operating. In the photograph at the right the coating has been removed to show the tube
elements.

Dimensions—The dimensions and outline diagrams are given in Figs. 1 and 2. The overall
dimensions are:

Maximum length.. ... .. .. o e e 3134
Maximum diamcter . . . . . e oL 134

Mounting—The 313A vacuum tube employs a standard four-pin thrust base suitable for use in
a Western Electric 143B or similar socket. The arrangement of electrode connections to the base
terminals is shown in Fig. 2.

It may be mounted 1n either a vertical or horizontal position.

Ratings
Maximum peak control-electrode current. . ... e e 30 milliamperes
Maximum average control-efectrode current (averaged over
lsecond).. ... .. L. L .. 10 milliamperes
Maximum peak reverse current in maingap.. .. .. .... . 5 milliamperes

Copynight 1936 Western Electric Company, Incorporated

313A



313A

Characteristics
Nominal control gap breakdown voltage . . . ~... . 70 volts
Nom:nal control gap sustaining voltage .. ... . . . . 60 volts
Nominal main gap breakdown voltage. . R . 175 volts
Nominal main gap sustaining voltage. . . . . .. T3 volts
Transfer current e . .. .. ... . .. ... b5 microamperes (max.)
Nominal deionization time
Maingap .. ... . . . ... .. . . . .. . 10 milliseconds
Control gap.. .. . e 3 milliseconds

The “maximum peak control-electrode current” is the maximum value of current which may
be drawn from either control electrode when it is acting as a cathode.

The “maximum average control-electrode current” is the maximum value of current (averaged
over 1 second which may be drawn from either control electrode when it is acting as a cathode,

The “maximum peak reverse current in the main gap” is the maximum value of current which
may be drawn from the anode in the reverse direction, that is when it is acting as a cathode. The
reverse current rating is intended for use in designing rectifier circuits and is the maximum inverse
current which 1t 1s permissible to draw from the tube in such circuits.

The “control gap breakdown voltage™ is the potential required to initiate ionization, thereby
starting conduction in the control gap, Once ionization has occurred the potential across the gap
will be reduced to the ““control gap sustaining voltage” and will be approximately independent
of the current. It is this property of the tube which enables it to be used as a voltage regulator.

The “main gap breakdown voltage™ is the potential required to start conduction in the main
gap when no ionization is occurring in the control gap. After breakdown, conduction will take
place at the “main gap sustaining voltage” and will be practically independent of current.

The *“main gap sustaining voltage” is substantially independent of current when the current
passes through the tube in the forward direction. When the current passes through the main gap
in the reverse direction the sustaining voltage increases rapidly with increasing current. It is this
asymmetry in the properties of the main gap of the 313A tube which enable it to be used as a
rectifier. The current voltage characteristics of the main gap of a tvpical 313A tube in both forward
and reverse directions as shown in Fig. 3. This curve was obtained with a cathode ray oscillograph.

When the anode potential is maintained at a value intermediate between the “main gap break-
down and sustaining voltages” the passage of a small amount of current in the control gap will
produce ionization sufficient to initiate conduction in the main gap. It is this property of the tube
which enables it to be used as a relay. The amount of current in the control gap required to initiate
conduetion in the main gap is known as the transfer current. This quantity varies considerably
from tube to tube and during the life of a given rube but will in general be less than 5 microamperes
and usually only a few tenths of a microampere.

The deionization time is the time during which the voltage must be removed from the tube in
order that the discharge shall not be reestablished when the voltage is restored. This time increases
with increasing applied voltage and with increasing current through the tube before the deioniza-
tion period. This rate of increase of deionization time is such that the tube will not deionize with
a 60 cvcle sine wave main gap voltage if the load is inductive or if the peak voltage 1s near the
main gap breakdown voltage or the current near the maximum rated value.

The “transfer time” is the time during which the control gap must be energized in order that
the discharge may transfer to the main gap. It depends upon the amount of current flowing in
the control gap and on the main gap voltage. For a control gap current of 10 microamperes the
“transfer time” is approximately 200 microseconds.

[2]



Typical Circuits

Circuit A shows a circuit using the control gap of the 313A as a voltage regulator,

Circuit B shows a circuit using the 313A as a relay. The anode voltage should be intermediate
between the main gap breakdown and sustaining voltages and the control anode may be biased
at any desired potential less than the control gap sustaining voltage. The resistance R, in the
control anode circuit should be of the order of 100,000 ohms. This circult possesses a “lock-in™
feature, since the anode potential must be removed momentarily to restore the tube to a non-
conducting condition. When supplied from alternating current this circuit does not possess a

“lock-in" feature unless the frequency of the supply voltage is so high that the tube is not ailowed
a sufficient interval to deionize.

Circuit C shows a circuit using the 313A as a rectifier. The rectifying properties of the main
gap are used but the control gap should be connected into the circuit as indicated through a high
resistance. This will cause conduction in the forward direction to begin at a voltage much below
the main gap breakdown voltage. It is important to note that as a rectifier the 313A tube possesses
4 unique property not common to other rectifiers in that its impedance is infinite for voltages
below the breakdown voltage. In many applications thatis of importance since the tube may be
used to pass current at the higher potentials without placing a bridge across the linc for signals of
lower voltage.

— oAD—

VAN,

VARIABLE
DC SUPPLY

Ig
REGULATED H!
VOLTAGE

—-,

1[I}

CIRCUIT A

CIRCUIT B

CIRCUIT C©

(TR ¥

2
s MAX——

7

"
CONTROL ,
- /-ANODE

. NN
125" 002°=
DlA OF 2 PINS

282 ma

MAX

1
32

E

Dia QF 2PINS

CONTROL Y |
—OUMMY

FIG. 1

(3]

313A



313A

120 :
‘ |
! I
1
. .
80 : :
| |
| —f ,
i : ! I
40
’ |
: !
| '
| !
o - 7
! I
o :
|
s] . ,
a |
z -a0|— - - |
n ! ‘ : |
o ! !
& ' ' 1000
= ! A M ——
O
> -80
W so 200VOLTS RM S
& 10 60
o i
z :
3 |
=120 " -
! ) | '
. — | ,
' / |
-160 . ; I
/ ‘ | | '
A ' ' '
//
-200 // i ;
1 | 1
i
: | ) :
_240 N . [l
-30 -20 -10 o] 10 20 30 40 50
ANODE CURRENT IN MILLIAMPERES
FIG. 3
A development of Bell Telephone Laboratonies. Incorporated,
1J-36-33C the research Jaboratones of the American Telephone and Tele- V T. DATA SHEET 313A
PRINTEDIN U S A. graph Company and the Western Electric Company 1SSTE 1

[4]



BELL SYSTEM PRACTICES AB46.313C
Transmission Engineering and Data Issue 3, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 3I3C ELECTRON TUBE

313C

DESCRIPTION

The 313C is a three-electrode, inert-gas-filled, cold cathode tube for use in
relay, voltage regulator, or rectifier circuits. This tube is especially suitable
for use in control circuits such as in triggering, counting, or switching apparatus.

CHARACTERISTICS

Peak Anode Voitage . . . . . . . . o . L o .. 185 volts
Average Cathode Current . . - - . .« - « . . .+ .+ . . 10 100 milliamperes
Average Life, Approximate - - - - . - .« . o . . . . 10000 10 hours

File: Cold Cathorde Section

@ American Telephone and Telegraph Company 1962 3I3C
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage. . . . . . . .« . « . . « . 185 volts
Forward Cathode Current(Note 2)
Peak - . . . B 100 milliamperes
AVETABE « » + & v v e s e e e e e e e e e 35 milliamperes
Averaging Time . . . L 2 seconds
Peak Inverse Anode Current(Note 2) e e e e e e e 5 milliamperes
Ambient Temperature Limits - . . . . . . . « . . . . -53 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Note ) . . . . . . . . . 82 70 89 volts
Starter Voltage Drop at 20 milliamperes . . . . . . 52 60 74 volts
Anode Voltage Drop at 20 milliamperes - s s+« .« . . B8 TS 90 volts
Transfer Current - - . « + + +« « + .+ See Curve - Fig. 1
Ionization Time - Starter Gap (Note 4) L R 6 - milliseconds
Deionization Time, Approximate

Starter Gap- - -« < - o« -+ o . o . o e ... . = 3 - milliseccnds
Main Gap- - - - - 10 - milliseconds
Inverse Current at —120 VOlts Anode Potent1a1 (Note 5) - - 3 milliamperes

MECHANICAL DATA

Mounting Position - - - + « + .« o . L . . L. e e e e e e e Any
Net Weieht, Approximate . . . . . . .« .+ 1 Ounce
Dimensions and pin connections shown in outllne draw1ng on page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individuval tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residnal broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.



PAGE 3—313C

180

160

140

120

ANODE VOLTAGE IN VOLTS D.C.

100

80

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

TRANSFER CURRENT CHARACTERISTIC
\\rL
~
\ S~ [MAXIMUM
T~y —
~<TYPICAL T —
N
‘\
\\
o) 4 8 12 16 20 24 28 32 36 40
TRANSFER CURRENT I[N MICROAMPERES D.C.
FIG.I

In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

sufficient resistance must be used in series with the tube to assure that the electrode
currents do not exceed the maximum rated values.

Limits aprly immediately after tube has conducted current. If tube has been idle, these
values 1nitially may be as much as 3 volts higher or lower.

with 15 volts overvoltage (15 volts above starter breakdown voltage) with tube in total
darkness.

Negative anode voltage applied through 8000 ohms. Starter connected to ancde through

100, 200 ohms.
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BELL SYSTEM FRACTICES AB46.313CA
Transmission Engineering and Data Issue 3, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 3I3CA ELECTRON TUBE

313CA

DESCRIPTION

The 313CA is a three-electrode, inert-gas-filled, cold cathode tube for use in
relay, voltage regulator, or rectifier circuits. This tube is especially suitable
for use in control circuits such as in triggering, counting, or switching apparatus.

CHARACTERISTICS

Peak Anode Voltage . . . . . .+ « « o < « o o . . . 200 volts
Average Cathode Current . . . . . . . . . . . . . . T 72 milliamperes
Average Life, Approximate . . . . . . . . . . . . . 10000 10 hours

File: Cold Cathode Section

© American Telephone and Telegraph Company 1962 3I3CA
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage. . . . . . . « « + « « .« & 200 volts
Forward Cathode Current ¢Note 2)

Peak. . . . . - - . . . . . e e e e e 72 milliamperes
AVETAEE - -« + = « 4 o+ e e e e e e e e e e e e 25 milliamperes
Averaging Time T T T 2 seconds
Peak Inverse Anode Current (Mote 2). . . . . . . .+ .+ . . 5 milliamperes
Ambient Temperature Limits. . . . . . . . . . . . . . =-55to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Note3) . . . . . . . . . 66 T2 T8 volts
Starter Voltage Drop at 20 milliamperes . . . . . . 52 60 T4 volts
Anode Voltage Drop at 20 milliamperes . . . . - - . 68 75 88 volts
Transfer Current - . + « + « « « « « « + « - . . See curve - Fig. 1

Ionization Time - Starter Gap (Note 4). . . . . . . . - 6 - milliseconds
Deionization Time, Approximate

Starter Gap- - - - « .« - . - 3 - milliseconds
Main Gap - P T T 10 - milliseconds
Inverse Current at -120 Volts Anode Potential (Note 5) . - - 3 milliamperes
MECHANICAL DATA
Mounting Position. . . . . . . . . . . T o o e e e e Any

Net Weight, Approximate . . . . 1 Ounce

Dimensions and Pin Connections shown in ocutline drawing on page 4,

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any speciml care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system, Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.
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Note 1: In the "Absolute System" the maximum ratings specified are limitinz values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode
currents do not exceed the maximum rated values.

Note 3: Limits apply immediately after tube has conducted current. If tube has been idle, these
values initially may be as much as 2 volts higher or lower.

Note 4: With 15 volts overvoltage (15 volts above starter breakdown voltage) with tube in total
darkness.

Note 5: Negative anode voltage applied through 8000 ohms. Starter comnected to anode through 100, 000
ohms.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
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BELL SYSTEM PRACTICES AB46.313CB
Transmission Engineering and Data Issue 3, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 313CB ELECTRON TUBE

313CB

DESCRIPTION

The 313CB is a three-electrode, inert-gas-filled, cold cathode tube for use in
relay, voltage regulator, or rectifier circuits. This tube is especially suitable
for use in contrel circuits such as in triggering, counting, or switching apparatus.

CHARACTERISTICS

Peak Anode Voltage . . . . . . . . . . . . .« .+ . . 170 volts
Average Cathode Current . . . . . . . . . . . . . . 7 72 milliamperes
Average Life, Approximate . . . . . . . . . . . . . 10000 10 hours

File: Cold Cathode Section

© American Telephone and Telegraph Company 1962 3'3CB
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MAXIMUM RATINGS, Absolute System (Note 1

~

Forward Peak Anode Voltage. . . . . . . . . . . . . . 170 volts
Forward Cathode Current (Note 2)
Peak. . . . . . . . . . . oo 72 milliamperes
AVETAZE . . . « . e e e e e e e e e e e e e 25 milliamperes
Averaging Time . . e e e e e e e 2 seconds
Peak Inverse Anode Current (Note 2) e e e e e e 5 milliamperes
Ambient Temperature Limits. . . . . . . . . . . . . . -bbto +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage(ote 3y . . . . . . . . ., 62 70 89 volts
Starter Voltage Drop at 20 milliamperes . . . . . . 52 60 T4 volts
Anode Voltage Drop at 20 milliamperes O | 76 81 volts
Transfer Current . . .« « « <. . .See Curve - Fig. 1
Ionization Time - Starter Gap(Note 4) e e e e e e .- 6 - milliseconds
Deionization Time, Approximate
Starter Gap. . . . . . . . . < < . . . ... 3 - milliseconds
Main Gap . . . - 10 - milliseconds
Inverse Current at -120 Volts Anode Potentlal(Note 5) - - 2 milliamperes

MECHANICAL DATA

Mounting Position . . . . . . . . . . . o . . o000 e e e e e Any
Net Weight, Aprroximate . . . .« « + 1 Ounce
Dimensions and pin connections shown in outllne draw1nv on Page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-385 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.
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In the "Absolute System" the maximum ratings specified are limiting velues above which the

serviceability of the device may be impaired from the viewpoint of li‘e anl satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all velues may not, therefore, be attained simultaneously.

Sufficient resistance must be used in series with the tube to assure that the electrade
currents do not exceed the maximum rated values.

Limits apply immediately after tube has conducted current. If tube has been idle, these
values initially mey be as much as 2 volts higher or lower.

With 15 volts overvoltage (15 volts above starter breakdown voltage) with tube in total
darkness.

Negative anode voltage applied through 8000 ohms. Starter connected to anode through 100,000
ohms.



313 CB-PAGE 4

10000 gy 160
8000 “ ANODE VOLTAGE V'S ANODE CURRENT
8000 |\ TCURRENT-LIFE CHARACTERISTIC 120 (TYPICAL)
AVERAGE_LIFE_EXPECTANCY
4000
80
2000 \
. 40
1000 \ a
£ 800 1 @
2 600 1 g o
T 1 53
£ 400 ) Z
£ y 40
b &
2 200 9‘
B -80
« &
wl
[ 100 % =]
80 Y 2 20
60
40 -160
/
20 \ 200 P et
) -240 -
0 20 30 60 80 100 -30 20 -0 () 16 20 30 40
CATHODE CURRENT IN MILLIAMPERES D.C. ANODE CURRENT IN MILLIAMPERES OC.
FIG. 2 FIG.3

l+——1.188"MAX. ——=

7N

TS
BULB
~OPAQUE OR
TRANSLUCENT
2.78I°'MAX. COATING ON

BULB

U U \M-s SMALL 4-PIN BASE

A develovment of Bell Telephone Laboratories, the research laboratories of the American Telephone
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BELL SYSTEM PRACTICES AB46. 313CC
Transmission Engineering and Data Issue 3, January 1962

Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 3I3CC ELECTRON TUBE

313CC

DESCRIPTION

The 313CC is a three-electrode, inert-gas-filled, cold cathode tube for use in
relay, voltage regulator, or rectifier circuits. This tube is especially suitable
for use in control circuits such as in triggering, counting, or switching apparatus.

CHARACTERISTICS

Peak Anode Voltage - . . - . .« . « . .« o . . . 150 volts
Average Cathode Current - -« - « « « =+ « « « « .+ T 72 milliamperes
Average Life, Approximate - - - -« - + + « o o . s 10000 10 hours

File: Cold Cathode Section

@ American Telephone and Telegraph Company 1962

3i3cC
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage- - . - - . . .« . .« . . . . 150 volts
Forward Cathode Current (Note 2)
Peak - + - R B T2 milliamperes
Average - - ¢ ¢+ e e e e s e e e e e e s e e 25 milliamperes
Averaging Time - - - S 2 seconds
Peak Inverse Anode Current(Note b5 SN R R 5 milliamperes
Ambient Temperature Limits- - - - - - - - - -« - -« -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Note?) . . . . . . . . . B8 72 78 volts
Starter vVoltage Drop at 20 milliamperes . . . . . . 52 60 74 volts
Anode Voltaee Drop at 20 milliamperes -+« .+« . . . 68 75 88 volts
Transfer Current . . . . . . . « . . .8See Curve - Fig. 1

Ionization Time - Starter Gap (Note 4) e e e e e = 6 - milliseconds
Deionization Time, Approximate

Starter Gap - « .« .+« o« o e e 0 e e e e - 3 - milliseconds
Main Gan. . . .- 10 - nilliseconds
Inverse Current at -120 volts Anode Potentlal(Note 5) « = - 3 milliamperes

MECHANICAL DATA

Mounting Position . . . . . . . . . L . . o Lo oo 0o Any
Net Weicht, Approximate . . . .« « + 1 Qunce
Dimensions and pin connhections shown in outllne draw1ng on Page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.
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Note 1: In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impsired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attazined simultaneously.
Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode
currents do not exceed the maximum rated values.
Note 3: Limits apply immediately after tube has conducted current. If tube has been idle. these
values initially may be as much as 3 volts higher or lower.
Note 4: With 15 volts overvoltage (15 volts above starter breakdown voltage) with tube in total
darkness.
Note 5: Negative anode voltage applied through 8000 ohms. Starter connected to anode through 100, 000

ohms.
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BELL SYSTEM PRACTICES SECTION AB46.315A
TRANSMISSION ENGINEERING AND DATA ISSUE 1, APRIL 1948
ELECTRON TUBE DATYA AT&T. CO. STANDARD

1
- ‘_-s“;i‘i

RECTIFIER
HALF-WAVE, MERCURY-VAPOR

Western Electric

. . DESCRIPTION

The 315A is a half-wave, mercury-vapor rectifier tube for use in high-voltage rectifier
circuits,

MAXIMUM RATINGS

Peak Inverse Anode Voltage . . . . . . . . . . . . . 12500 volts
’ Average Cathode Current (Quadrature Operation) . . . . . . 2 amperes

ELECTRON TUBE DATA SHEET
FILE: RECTIFIER SECTION {
6-47 i

315A
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MAXIMUM RATINGS, ABSOLUTE VALUES

Peak Inverse Anode Voltage for
Condensed Mercury Temperature 20 to
Condensed Mercurv Temperature 20 to

Cathode Current
Peak
In-phase Operation
Quadrature Operation.
Average
In-phase Operation
Quadrature Operation.
Surge (maximum duration 0.1 sec0r1d)
Averaging Time
Frequency .

ELECTRICAL DATA

Filament Voltage .
Filament Current at 5 \olts .
Cathode Heating Time, Required
Anode Voltage Drop . .
Critical Anode Voltage

MECHANICAL DATA
Net Weight, Approximate

Equilibrium Condensed Mercury Temperamre Rise

At Full Load, Approximate

At No Load, Approximate
Cooling

Mounting

base end down.

C
C

Min.

4.75

RATE OF CONDENSED MERCURY

TEMPERATURE RISE

12500
7500

00

(W RN
SO~

Bogey Max.
50 5.25
10 11.5
15
100
10
18
15

5]

ury
=N

N

CONDENSED MERCURY
TEMPERATURE RISE. DEG. C
=]
N

o

o] 10 20

TIME IN MINUTES

30

40

50

60

volts
volts

amperes
amperes

ampere
amperes
amperes
seconds
cycles ‘sec.

volts
amperes
seconds
volts
volts

ounces

centigrade
centigrade
Convection

. ThlS tube 5h0uld be mounred in a verncal posmon only, with the
Sufficient clearance should be maintained around
the tube to insure free air circulation.
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BELL SYSTEM PRACTICES SECTION AB46.323B
Transmission Engineering and Data Issue 2, October 1963
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 323B ELECTRON TUBE

DESCRIPTION

The 3238 is a thregzelectrode®y
nerpative contro@ Pzristic.

or controlled rﬂ

ury-vapor und ras-fillad thyratren with =
This tube is dzsigned for use in ragulated

Qge ............ . 1250 velts

rveraze CHihoie Current. . . . . . . . . Lo 1.5 memperes

FILE:THYRATRON SECTION

3238

(j) American Telephone and Telegraph Company 1962
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HALIMUY R~TINGS, Absolutz Values

Peak inode Voltuge

INVErSe ¢« v v v v o+ 4 s o o o v & o o & 0 s 1250 volts

Forward . . v & 0 v 0 e e e v e e e e 1250 volts
CatLode Current

Peak. v ¢ v v v v v v e e e e e e e s 6 emperes

EVEPBEE v 4 v v b b e e e e e e e e e 1.5 amperes

Surge (maxirum 4uratiorn 0.1 second) . . . . 120 ampsres

Averaging Time. 4+ « + ¢ & o o « o o & & o 5 seconds
Vegative Grid Voltage

Before Conducticn . . . . « ¢ ¢ & 4 & o o . 500 volts

During Conduction . . . . . « « « « + « . . 10 volts
Positive Grid Current, iverage

{averaging tire - one cyele). . . . . . . . .010 amperas
Condensad Nercurv Temperature Limitsl. . . . . -55 to + 80 contiarads
ELECTRICAL DAT4

Kin. Bogey HKax.

Filament TOLEARE « » « v « v o v » o = v « o « « . R.37 2.5 2.62 volts
Filament Current at 2.5 Volts. . . « + « o o & « v === 7.0 7.75 eamperes
Filument Heuting Time Reguired . « . . « « « 4+ . . 15 --- --- sgeconds
Apode to Grid Capscitance. . . + « v » « « « o . . === 1.8 --- uur
Grid tc Filament Capacitance . . . . .« . « .« « ., =--- 5.0 --- uuf
Daicnization Time, Approxirete

Epp=l
Beg=-
Ionizati
Epp=1
Epb=1
Anode V
Critica
Change

250 volts;TEg=80C;Iy=6 amperas;

12 volts; Rg=20,00C ohms. . . . . . . . ., . --—- 1200 --- nierosecpnds
ion Time, Approx1mate3 e e e e e e e

00 volts;TEe=40C;grid overvoltagexﬁ volts . ... 35 --- =icrcssconds
00 volts;TEe=8CC;grid overveltage=25 volts. --- 0.5 --- crierosszecond

oltags Droc e e e P 15 =--- volts

1 Grid Current at 220 Anode Volts . « v o« » =—== -—- 5 microecperes

in Critical Grid Voltagz at

500 Anode Volts from +20 to +B80THE. « + o o + o+ —-- 0.2 ---— volt
EECEARTCAL DATA

Type of Cooling. . . e e e e e e e e e e Cenvection
Bquilibrium r‘or.mlnnsm:l iarcurv Tent=ratur=
Rise above imbient, Approzimete
At Full Load. + ¢ v v o e s e a e e s e e e e e {0 centigrade
At HO Loade v v v v e v b e a e e e e e e e s v 20 centigraie

Founting Positionm. . « « v v 4 ¢« s x e e s e 0 e w0 0

Ket Wei
Dimensi

1.

Yertical-base down

ght, Lpproximate. . . ¢« « o . . C e e e e e J ounces

ons and pin connections shown in out11ne dreving on Psge 4

Por starting conditions cnly. Egquilibrium overation is limited to +20©
pinimur coniasnsed marcury temperaturs.

Deionization time dscrzasss with an increase in negative grid voltazs or
with a decrzess in (a) condsnsed mercury temperature (THg), (b) grii resis-
tance or (e¢) enode current immedistely precedingz the and of conduction.

Tonization time decreases with an inerzase in (a} anode voltags, (b) con-
jensed nsrcury tempsraturs (PHg) or (c) mrid overvoltage. Grid cvervcltage
ig defined a8 the magnituls by whick tks applied voltage sxceeds, in a
positive dirzction, ths eritieal grid voltags value. Critical grid voltage
js tke instantanszous value of grid voltage at the time when anode currsnt

starts to flow.
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TYPICAL CONTROL CHARGTERISTICS, TYPICAL GRID CURRENT CHARACTERISTICS
SHADED AREA SHOWS RANGE OF GHAR- DURING ANODE CONDUCTION
ACTERISTICS, CONDENSED MERCURY +200

jMPERATURE ~55°C. TO +80°C.

1200 IH 1160

——

I +120

1000

80O / +80

600

l +40

400 Ip=0.75 AMP. L/

1 rr i
i1 1 ]

} 200 1p" 1.5 AMP. Y

==

VA e .
-8 "6 —4 ~3 0 0 -0 -8 -6 -4 -2 [¢] +2 80
GRID VOLTAGE IN VOLTS D-C GRID VOLTAGE IN VOLTS,D-C

ANODE VOLTAGE IN VOLTS D-C
[~
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2

[ 1L [
Eq=2.37 VOLTS

—

N
Q

4-/’

&

s
\\

o
™
i

o

0 4 8 12 16 20 24 28 32 36
HEATING TIME IN MINUTES

CONDENSED-MERGURY TEMPERATURE
RISE ABOVE AMBIENT IN DEGREES C
N

GRID CURRENT IN MILLIAMPERES, D-C
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2 L pax —
27 MAX.

9.
=1 MAX.
ANODE
* (Cl-l SMALL CAP WITH
] s CERAMIC COLLAR)
v l
-g-
76
R sTI6
BULB
§!+§I|
53-8
MERCURY TEMPERATURE

MAX. MEASUREMENT ZONE

Tt v

5 PIN BASE
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electrie Company.
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BELL SYSTEM PRACTICES SECTION AB46.634
Transmission Engineering and Data Issue 1, February 1938
Vacuum Tube Data AT & T Co Standard

Wesfterrn Electric
327A Vacuum Tube

Classification—Half-wave, tungsten filament, argon filled rectifier,

The 327TA vacuum tube is designed to supply direct current from an alternating_current supply
in power systems for battery charging and for other purposes.

Dimensions—The dimensions and outline diagram are given in Figure 1. The overall dimen.
sions are:

Maximum length. e e e o 44"

Maximum diameter.. . . .. ... . .. .. .. L. 214

Mounting=-This tube employs a 3 connection, skirted medium screw base. Overall dimensions
are shown in Figure 1.

The tube may be mounted either in a vertical or a horizontal position. There should be a free
circulation of air around the tube. No object should touch the glass bulb.

Filament Rating

Filament voltage . .. . .. . ... .. . 2.0volts
Nominal filament curtent. . . .. .. . . . . 12 amperes

The filament of this tube is designed to operate on a voltage basis from an alternating-current
supply. The voltage should be maintained to within 109, of its rated value (2.0 volts). Operation
of the filament outside of these limits may cause the tube to become inoperative. Filament and
plate voltage may be applied to the tube simultaneously.

Copyright 1938 Western Electric Compuny, Incorporated

327A



327A

Characteristic and Operating Conditions

Approximate anode-cathode potential drop . . ... 8 volts
Ignition voltage at 60 cvcles... ... . .. ... ... 7-16 volts, r-m-s
Maximum peak plate current.. . .. .. . . .. . 6.0 amperes
Maximum average plate current .. . .. ... ... 2.0 amperes
Maximum peak inverse potential .. . ... . . 275 volts

The anode-cathode potential drop is substancially independent of the plate current. The
exact value may vary from tube to tube and during the life of a given tube over the range from 3 to
10 volts.

The ignition voltage is the voltage required to start conduction within the rube. In a-c. circuits
this is a function of frequency, increasing as the frequency increases. The values are given for
60 cycles since this frequency will be most generally encountered in circuit design.

The maximum permissible peak plate current (6 amperes) is a limitation on the instantaneous
value that the tube can carry safely in the direction in which it is designed to conduct and should
not be exceeded. The maximum average load current (2 amperes) is the maximum direct output
current which may be obtained from a half-wave circuit using one tube. A full-wave circuit using
two tubes will supply 2 maximum of 4 amperes.

The maximum permissible peak inverse potential (275 volts) is a limitation on the instan-
taneous value that the tube can stand safely. If it is exceeded, an arc-back mav result which may
injure the tube. All circuits should be adequately fused to prevent injury to the equipment in
event of arc-back due to line surges. The maximum output voltage obtainable in either the half-
wave or full-wave circuit is approximately 75 volts.

327A vacuum tubes may be operated in parallel if some provision is made to insure a proper
division of the load current. Current dividing reactors or ballasting resistors in series with each
anode, may be used for this purpose. The size of the reactors or resistors depends upon the circuit

design.
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