
BELL SYSTEM PRACTICES SECTICN AB46. 301A
Transmission Engineering and Data Issue 1, April 1963
Electron Tube Data A.T.& T.Co, Standard

Wesrernn Llecrric 301A

301A Vacuum Tube

Dimensions—The dimensions and outline diagrams are given in Figures 1 and 2. The overall di-
mensions are:

Maximum length....... RO e 615"
Maximum diameter. . G NG 204"

Mounting—The 301A employsa- \[MDin thrust type base suitable for use in a Western
Electric 143B or similar socketTMBas¢ dithetysions and the arrangement of electrode connections to
the base terminals are shown in Fipg, Ingit 2,

The tube should be mounted in position with the base end down. There should be
a free circulation of am tube. No object should touch the glass bulb.

Filament Rating w
Fi]ament VOIRAZE, . .. .. i st e . 5.0 valteParr 424 s 8t ozz ooz ooz s s s s . atiled YIOMULS

ominal filament current... ... ... . ... L ...3.0 amperes

The fila n“?‘f?f this2ube is designed to operate on a voltage basis from an alternating-currentsupply. Th:&{‘t6 ggfshould be maintained to within 5% of its rated value (5.0 volts). Operation
FILE: RECTIFIER ME SECTION

@ American Telephone and Telegraph Company 1963



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 apparatuss

after having been removed.- wotdl 18200

Characteristics and Operating Conditions

Approximate anode-cathode potential drop.... . .. ........ ... ....10 volts
Maximum peak platecurrent. ... ... _.... ... ..... e e e ...1.0 ampere

Maximum peak potential between electrodes.......... e e e .. 1800 volts
Maximum operating ambient temperaturerange. . ...... . . ......... 0to 50°C
Recommended operating ambient temperature range. . . .. e ... ..10t0 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 5 to 25 volts.

The anode-cathode drop as a function of temperature is shown on fig. 4 for a typical 301A tube
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 exceeded. 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.

(2]
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Typical Reectificr 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 hsted are average values of the pulsating current and voltage for an
unfiltered circuit.

Table 1

Load Load Current
Clrcuit Phase Number Potential in

Designation Supply Tubes in Volts Amperes

A 1 1 550 0.6
B 1 2 550 1.2
C 1 2 1100 0.6
D 3 3 800 1.6
E 3 3 700 i8
F 1 3 1100 0.6
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Wesrernr Flecrroe

308B Vacuum Tube

Classification—Filamentary alr-cooled trlode

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

Dlmenslons—Dimensions and outline diagrams are shown in Figures 1 and 2 and are:

Maximum overall length. . ............ .. ................. 1354”
Maximum diameter. ........... .o i e 35

Copyright 1936 Western Electrie Company, Incorperated
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Mounting—Large four-pin bayonet base for use in a W. E. 1134 or similar socket, for cither
vertical or horizontal mounting. If mounted horizontally the plane of the filament, which is
indicated in Figure 2, should be vertical.

Filament—Thoriated tungsten.

Filament voltage. ..... ... ... .. . it 14 volts
Nominal filament current..... ... (.. .. o iiiiii i 6 amperes
Average thermionicemission. ... ............. ... ... ... 4 amperes

Approximate Direct Interelectrode Capacltances

Platetogrid....o.ooviinn.. PR | 2 [F7IY 8
Gridtoflament. . cooooeri it i e i e .. 13.8 ppf.
Plate tofilament. . .. ... .. ... ... ... e 9.3 puf.

Characteristics—Performance data given below are hased 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 1600 volts direct plate potential and minus 150 volts grid bias,
I, = .187 ampere.

Amplification Factor. . ..o vt viiiiiei it 8
Plate resistanCe. . . vvst i it e, 1070 ohms
Grid to plate tranconductance. . ... coi i iii i 7500 micromhas

Operation

Maximum Ratings

Max. direct plate voltage. ..........oo0 ciivii i, 2260 volts
Max. direct plate current...... Crr e eeeas i 325 milliamperes
Max. plate dissipation............. R e, 250 watts
Max. direct grid current. ... ..o e 75 milliamperes
Max. r-fgrid current. .. ....o oot e e e 5 amperes
Max. frequency for the above ratings.......................... 1.5 megacycles
Max. plate voltage for upper frequency limitof 4.5 Mc. ......... 150 valts
Max, plate voltage for frequencies between 1.5 and 4.5 Mc in proportion.

The above 2re maximum ratings which do not apply simultaneously but depend on the
type of service as specified below.

Class A Audlo Amplifier or Modulator

Direct plate voltage. . .....cvvreennvivaiineenn, 1500 1000 volts
Grid bias. ........ IR —155 —80 volts
Direct plate current. . ...ooovviiniiiiiiiiiiane 135 210 milliamperes
Plate dissipation......covevuiiniiiianiinienians 200 210 watts
Load impedance, . ..o.oviieieiiiiininaa e 13000 3000 ochms
Undistorted output. . ...ooovinreniiiiiiiinianenn. 50 35 watts
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Class B Audio Amplifier or Modulator—for Balanced 2 Tube Circuit

Direct plate voltage..............coot vt L
Grid bias. ................. e e
Direct plate current per tube

Nodrve. oo o

Plate dissipation. . ... .cocovvnrreieiniariiaenaas
Load resistance plate-ta-plate................... .
Load resistance per tube........ ...coivniiuinias
Approximate maximum ontput. ....... c..oeiennn..
Recommended power for driving stage.............

Class B Radio~Frequency Amplifier

Direct plate voltage............oo i el
Direct plate current.. ...... .........

T .

Platra discinarinn
Clate QISSIPANICR . . o i et it e sy e

Gridbias. . ...l Lo
Approx. carrier watts for use with 100%, modulation

1750 1500 volts
—215 —180 volts

30 26 milliamperes
300 300 milliamperes
240 210 watts

5200 4280 ohms
1300 1070 ohms

575 475 watts
35 35 watts

1750 1500 volts
215 260 milliamperes

250 250 watts
~ 230 —200 volts

126 126 watts

Class C Radio-Frequency Oscillator or Power Amplifier—Unmeodulated
Direct plate voltage. . .....o..oooiiiiiiiiin.. 1750 1500 volts
Direct plate cUrTent.. «.o.ouveriienineeaeneinn.. 300 300 milliamperes
Grid bias. . . ovvvvrenreni i —345 to —460 —300 to —400_volts
Nominal power cutput.........occoveeracesee..e 350 300 watts

Class C Radio=Frequency Amplifier=~Plate Modulated
Direct plate voltage. ... ..oovviiiiianiiiaiaan, 1250 1000 volts
Direct plate current. . .......ooiiiiiiiniiiiiannn. 300 300 milliamperes
Grid bias. ..o e i e e —320 -~ 260 volts
Max. direct grid current. ... ... 75 75 milliamperes
Nominal carrier power output for use with 100%,

modulation............... e 250 200 warts

Operating Precautions

Mechanical—Figures 1 and 2 show the overzall dimensions and basing arrangement for the

‘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

(3]

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.
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The filament should always be operated at the rated voltage, measured at the tube terminals.
A 5%, decrease n filament voltage reduces the thermionic emission approximately 25%. Either
direct ot alternating curtent may be used for heating the filament. If direct current is used, the
plate and grid circuit recurns 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 filament 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 s 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, 309, 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 areas 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 6% second harmonic 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 cutrent 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 other source having good regulation is necessary.

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 Amplifier

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 che 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 harmenics and
thus increases the efficiency slightly.

Class C—Gtid bias below cutoff.

Unmeodulated
This type of operation is suitable for telegraphy, or the production of 2 continuous flow

of radio-frequency power for purposes other than communication.

[41
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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 output power should vary as the square of
the place voltage. For complete or 100%, modulation, the plate voltage varies from zero to twice
the applied direct value during a cycle of the audio frequency. \Vith no medulation applied,
the plate voltage is, of course, the direct value and che carrier power output is one-fourth 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 Ratings

The frequency limits specified under maximum ratings are based on the tube being used as
an osciflator. The tube may be used at full rating up to 1.5 megacycles. YWhen operating at higher
frequencies, the dielectric losses, charging currents and lead-in heating are increased preatiy.
The plate voltage and hence plate disstpation 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.

3% MAX
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BELL SYSTEM PRACTICES ABY6 . 3104
Transmission Engineering end Data Issue 2, February 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 3I0A ELECTRON TUBE

310A

DESCRIPTION

The 310A is an indirectly heated cathode type pentode having & separate
suppressor grid connection, It i1s intended for use in audio, carrier and radio-
frequency voltage amplifiers, oscillators or modulators.

CHARACTERISTICS

Heater Voltage « .,.. « ¢ ¢« « + + « . . B 3 N 10.0 volts
Plate Current Ep, = 180 volts; Egp = 135 volts; 5.1 5.5 milliamperes
Transconductance | Ec1 = -3 volts; Ec3 = 0 1760 1820 micromhos

*Operation with the heater at 9.0 volts is permissible
only vhen such voltage is regulated to * 1.0% or better.

File: General Purpose Section
Issue 3, 2-56

3I0A
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GENERAL CEARACTERISTICS

ELECTRICAL DATA L

Heater Voltage . .
keeter Current . .
Direct Interelectrode CanaCLtances

Grid to Plate (maximum)
Input: gl to (h+k+gl+g3+i.s.).

tout: p to (h+k+g2+g3+i.s.).

MECHANTCAL DATA

Cathode .
Bulb
Base
Mounting Position .
Dimensions and pin connectlons shown in

MAXTMUM RATIHGS, Design-~Center Velues

Plate Voltage .
Sereen Grid-Voltage .
Plate Dissipation .
Screen Grid Dissipation

Cathode Current
Heater-Cathode Voltage

. s e e

v s e

. . PN 9. 10.0 volts
e s e 4 s 30 320 milliamperes

. « without with
external external shieid
shield (RETMA #311)

« 0.016 ¥0.,010 upf
PN 6.0 *¥7.0 puf
.« . 13 *¥13 puf

« s e e s e . Coated unipotential
.« . s . e e e e 5712
e e e e e e e e Srall 6-pin
e s s e s s o . e Any

outline drawings on page >

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Beater Voltage + « . + + . « & o« 2 o8 e e 10.0
Plete Voltage . . e v e e e . 135
Screen Grid Voltage .+ « o+ « o [ 135
Coptrol Grid Voltage . . « « + ¢ « « o » & -3
Suveressor Grid Voltage e 4 0 4 e b e e 0
Plate Current . . . . . . 5.40
Screen Grid Current . . s e e .. 1.20
Peek A-F Signal Voltage . . 3.00
Plate Resistance . . . . 0.75
Trensconductance « « « « o o « o o s+ 4 » 18¢0
Load Resistance . . . 20000
Power Output . . . . . 250
Total Harmonic Dlstortlon « .. 8.5
Control Grid Voltage, Approx1mtte, ior

10 Microamperes Plate Current . -0.5

'T-.*With externsl shield (RETMA

250 volts
180 volts
2.0 wetts
0.4 watt

10 milliamperes

150 volts

10.C 10.0 volts
180 250 volts
133 135 volts

-3 -3 volts
0 0 volts

5%50 5.60 milliamperes
1.18 1,17 miliiapmeres
1.50 2.10 volts
0.90 1.15 megolms
1820 1840 micromhos

100000 1C0000 ohms
150 310 milliwatts

6 6 per cent

-9.5 -9.5 volts

#311) connected to cathode pin.
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BELL SYSTEM PRACTICES ABY6,310B
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

DESCRIPTTON

The 310B is an indirectly heated cathode type pentode having a separate
suppressor grid connection. It is intended for use in saudio, cerrier end radio-
frequency voltage amplifiers, oscillators or modulators. This tube, except for

having special design features to minimize microphonic noise and hum and heving
an appreciably lower maximum heeter-cathode voltage rating, is identical to the

3104.

CHARACTERTSTICS

Heater Voltage + o ¢ &+ 4 o o 4« o o 4 o o o o« o« s o s o » » & 10.0 volits
Plate Current . (‘Eb = 180 volts; Eep = 135 volts;) . 5.5 milliamperes
Transconductance . . \ E.; = -3 volts; E¢3 =0 o 1820 micromhos

File: General Purpose Section
Issue 3, 2-56
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310B - Page 2

GZNZRAT, CHARACTZRISTICS

ALECTRICAT, DATA

Heater Voltage . . . « . ¢ ¢ ¢« v ¢« v v v o v 0 v o o o o 10.0 volts
Heater CUurrent . . . ¢« ¢ + ¢ ¢ o » o 2 2 &+ & & « & o« o & » 320 millismperes
Direct Interelectrode Capacitances . . . . . without with

external external shield
shield (RETMA #311)

Grid to Piate (maximum) . . . . . . . 0.016 #0.,010 ppf
Input: gl to (h+k+g2+g3+i.8). . . . . 6.0 *7.0 upf
Output: p wo (h+tk+g2+g3+i.s). . . . . 13 *¥13 uuf

MECHANTCAL DATA

Cathode + & v & o vttt ot et h e e e e e e e e Coated unipotential
=15 T o ST12
Base & & v i e e e e e e et ot s e e 4 e e e e e Small
Mounting Position - - « v ¢ ¢ ¢« v v 0 i d h h e e . . Any
Dimensions and pin connections shown In outline drawings on Page 5

MAXTHM RATINGS, Design-Center Values

Plate Veltage +» v v v 4 v v v 0 i i vt it e e e e e e e s 250 volts
Sereen Grid VS1tage + + + « v o v o v ¢ o 2 o w e o 0 0w . 180 volts
Plate Dissipabiof « &+ & ¢« ¢ ¢ ¢ o o o o o o « « o o o o = = 2.0 watts
Screen Grid Dissization - o v 4 v v v o 4 4 v b v e e e . 0.4 watt
Cathode Current « m e s s a4 s 8 s s e s e s e e e e e e 10 millismperes
Feater-Cathcde Voltage . ¢ v« & 4 4 4 o v 4 v o o o 5 o « » 30 volts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate VOlEE8EE « « « « v o v v o o v o o o 135 180 250 volts
Screen Grid Voltage . « ¢ ¢ v & ¢ « v o » & 135 135 135 volts
Control Grid Voltage . « « « « & = « o o« 4 -3 -3 -3 volts
Suppressor Grid Voltage s e s e e e e e e 0] 0 0 volts
Plate Current . . . . e e e e e e e e 5.40 5.50 5.60 milliamreres
Screen 3rid Current . . o« v v 4 e 4 e e . . 1.20 1.18 1.17 milliaxperes
reek A-F Signel Voltage . « ¢« v + « o o . & 3.00 1.50 2.130 volts
Plete Resistance . ¢ « v v ¢ v v o ¢+ o 0.75 0.90 1.15 megohms
Transconductance . + « v + o 4 ¢ 0 4 0 4 s 1800 1820 1840 mieromhos
Load Resistance s e s e 5 s = a4 mow o w o w 20000 100000 10000C ohres

Power Output « v e e s e e e e e e e s 250 150 310 milliwatts
Total Hermonic Distortion . . . . + .« . . . 8.5 6 6 per cent
Control Grid VOltage, ,pprox_maue, for

Plate Current of 10 Microamperes . . . . -9.5 -G.5 -9.5 volts

*With external shield (RETMA #311) connected to cathode win.
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BELL SYSTEM FPRACTICES SECTION AB46.311A

TRANSMISSION ENGINEERING AND DATA ISSUE 1, DECEMBER 1948

A.T&T. CO. STANDARDELECTRON TUBE DATA

PENTODE >Weslery Eleciric

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 i o 10.0 volts

Plate Current 1. (. 33 milliamperes
. Transconductance B, = 135 volts; 2900 micromhos

Do Vemeonees [E., = 135 volts; E., = — 15 volts 1 & wmeen
rowcer UULPUL | L . Lol WALLY

ELECTRON TUBE DATA §
FILE: GENERAL PURPOSE SECTION
5-48
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311A —PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

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

Grid to Plate
Input
nlIM1lf
wULpUL

Mounting Position
___________ i |

MAXIMUM RATINGS, Design-Center Values

Plate Voltage

Screen Grid Volrage

Plate Dissipation
Screen Grid Dissipation

Cathode Current
eater-Cathode Voliage

without

excernal shield

0.32
8.0

8.5

: : e s R T IR L. e s eDIU.ICIIS].UIIS andd Pl[l COINNECTIONS SNOwWI 111 outiine Grawu:lg on Pflg:‘ O

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

SINGLE TUBE AMPLIFIER—CLASS A,

Plate Voltage
Screen Grid Voltage
Control Grid Voltage

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
T nod Tdaclcrm o mn
L0aa mnesistaince

Maximum Signal Power Qutput

Total Harmonic Distortion

10.0 volrts
0.64 ampere

with
external shield
(RMA 3311)

0.09 uuf
9.5 uuf

104 v
LU LERER

Coated unipotential
S§ST12
Small
Sraaisiig

Any

180

135
—15

15

34
38

6.0
10.0

2000
e VAV AV

47000
LNnn
! <

e
 
n

 s
o

 
<

y— \
J

volts
volts

watts

watts

milliamperes

volts

volts
volts

volts

volts

milliamperes
milliamperes
milliamperes
milliamperes

.

micromhos
ohms
ohms
watts

per cent
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BELL SYSTEM PRACTICES ABL6.311B
Transmission Engineering and Data Issue 1, 10-60
Electron Tube Data AT, & T, Co., Standard

ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 311B 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

Hegater VOltaSe o « o « o « o o o ¢ o o o o o o o s o = 9.0 10.0 volts

Plate Current « « o« “ & e s 0 milli eres' E, = Eyp = 135 volts 3 33 =
Transconductance . . . e o « » 2800 2900 micromhos

Power Qutput + « +» « -« Ecl = =15 volts e o o 2.5 2.5 watts

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

© American Telephone end Telegraph Cozpany 1960 3 l I B



311B — PAGE 2

Sl mPal, CHARACTERLSTICS

E_ecirica_ Data

Feazer Voltage, A-C or D-C (Wote 1). v v « v +» o« . 9.0 10.0 volts
Hezter CUXTENt o o o o o o o o o o o o 5 s s o o o 0.60 0.64 ampere
Direct Interelectirode Capacitances without with

external shield external shield

(RMA #311)
Grid TS PLAT@ ¢ o o 5 o o o o s o« o « o o & o & o 0.32 0.09 ppuf
ntit. T e s s s e s e s s s s e e e e ... 8.0 3.5 puf
OUTZUL o ¢ o o o 6 o o o 8 o o 4 o 8 o 6 o o o o o 8.5 104 ppf

l\'at -’-":"ie . L . . . . L L] . L . ] L] . L] - L [ ] . - L e L4 - » Coated unipotential
Bulo......-..-......-........- ST]—Q
3AS€ & s s 4 s 4 6 & s e s e s 8 s 8 2 e s 2 2 e s s e s Small, 5 pin

Younting Position. & v v v v s 6 6 5 e e s s o & s o o @ Any
Dirensions 2nd pin connections shown in outline drawing on Page L

Mexirum Ratings, Absclute System (Note 2)

Picte VOltage. v 4 o ¢ o o ¢ o o ¢ o ¢ s o o« o s s s o« » 200 volts
Screen Grid VOlTaZEe. v« « o « o o o 5 o o o s s o s o o & 150 volts
Flate DissipatiCh. o v o 4 o o o « o o o o o &+ o o o o 9.0 watts
Screen Grid Dissipation. v v a4 o« « 4 o o ¢ o ¢ 0 o 0 o . 1.8 watts
Cathode Current. & v v 4 v 4 v o o o o s o 2 o s « s s €0 milliamperes
Heater-Cathode Vcltage . . . e s s s e s s 4 s e e s e 150 volts

TYPICAL CPERATING CONDITIONS AND CHARACTERISTICS

Single Tuve Amplifier - Class A

Hegter "0ltage & & v v ¢ ¢ v ¢ o o o 9.0 10.0 10.0 volts
Flete YOltBZE v o v o v o o o « o o » 135 135 180 volts
Screen Grid Voltage . . . . o &« o o & 135 135 135 volts
Control Grid Voltage o o o o o o o o =15 =15 ~15 volts
Pegk A=F Grid Voltage. v o« o o o o o » 15 15 15 volts
Zero Signel Flate Currente « + o « o & 30 33 3k milliemperes
Maximum Signal Plate Current . . . . . 33 36 38 milliamperes
Zero Signal Screen Grid Current. . . . 6.3 6.5 6.0 milligmperes
Meximum Signal Screen Grid Current . . 11,5 11.0 10.0 milliemperes
Trensconductance . . . . + « 4 o » o «» 2800 2900 3000 micromhos
Plete Resistence . . + + « « + « . » . 45000 40000 47000 ohms
Lord Resistance . . .
Meximum Signal
Tt o1
AV US L

Note .1:

Note 2:

e v+ e« -+ . 3500 3500 L4000 ohms
Power Output. . . . . . 2.0 2.0 2.5 watts

Hsrmonic Distortion. . . . . . . 10.0 3.0 10.5 per cent

¥or optimum tube life, e heeter voltage of 9 volts is recommended.

However, when 9 volts is used, it must be regulated to * 1%.

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

v P o Tam e 3R LR e e T- a arnTatmo rratr v 1. e A P Oand all values may not, therefore, be attained simultaneously.
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These curves are representative of the characteristics of typical tubes when
9.0 volts are applied to the heater. However, these characteristics do not
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313A

BELL SYSTEM PRACTICES SECTION AB46.595
Transmission Engineering and Data Issue 1, September 1936
Vacuum Tube Data AT &T Co Standard

Wesfera flectrse

313A Yacuum Tube

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 o .. C e 3134”
Maximum diameter . . . ] .. e 136"

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 1s shown in Fig. 2.

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

Ratings

Maximum peak control-electrode current. .. .. e e 30 miiliamperes
Maximum average control-electrode current (averaged over

Isecond).. ... . L 10 milliamperes
Maximum peak reverse current in main gap.. .. .. .... . 5 milliamperes

Copyright 1936 Western Electric Company, Incorporated



313A

Characteristies

Nominal control gap breakdown voltage . . i ... . 70 volts
Nom:nal control gap sustaining voltage .. .. .. . . . . 60 volts
Nominal main gap breakdown voltage. . o . 175 volts
Nominal main gap sustaining voltage. . . . . .. T3 volts
Transfer current e . .. .. ... . .. .. . 5 microamperes (max.)
Nominal deionization time

Mammgap .. ... . . . ... oo« . . .. . 10 milliseconds

Control gap.. .. . L 3 milliseconds

The “maximum peak contral-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 mayv be drawn from either control electrode when it is acting as a cathode,

U F b 1. . £ . se x L:. L
ne md\lmum peah. Teverse currént ll'l (l'lt: ITI.H.H'] gdp IS e maximuimnl valuc OI CUrrent winicn

The “control gap breakdown voltage’ 1s the potential required to 1nitiate 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.

Ead

The “main gap breakdown voltageTM is the potential required to start conduction in the main
gap when no lonization is occurring in the control gap. After breakdown, conduction will take
place at the “main gap sustaining voltage” and will be practcally 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 volrage increases rapidly with increasing current. It is this
asvmmetry 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 rayv 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 gapwill
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 inittate
conduction 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 tube but will in general be less than 5 microamperes
and usuallv 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 penod This rate of increase of deionization time is such that the tube will not delonize with

P P SR R AP PO Y S - voltage 1s neara DU cy Cle slne wave main gap volldge i tne J()ad 15 ][ldULU vE€ or lf Ui pean v 4}-’.5 1b nedr th
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 transter 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 rime’’ is approximately 200 microseconds.

[2]



313A

Typical Cirecuits

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 circuit 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 allowed
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
A IRIAITA TTATEerEFY et om e mtbhaw raneifave 1k thar ko mnar]nnfia e infnira ~Ar valtamag
23 u‘llkiuc PlUPCl Ly 1L Luilidon LU ULIICT TCOLULIILCLD 111 dilal Iy HPpCUalILe 1o 1tiiinie 1ui VUJ.{.ILSL—O

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 line for signals of
lower voltage.

O AN, kh R
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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 3I13C 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 switchine apparatus.

CHARACTERISTICS

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

File: Cold Cathorie Section

@ American Telephone and Telegraph Company 1962 3|3C



313C —PAGE 2

MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage. . . . . . « .« . « « .+ « . 185 volts
Forward Cathode Current(Note 2)

Peazk . . . . . . < . e e + e = v a s s e e a 100 milliamperes

Average . . .« . . e oo e e e e e e e e 35 milliamperes
Averaging Time . . . e e e e e e e e e 2 seconds

Peak Inverse Anode Current(Note z) C e e e e e e e e 5 milliamperes

Ambient Temperature Limits - . . . . . . . « . . . . -553 to 85 centigrade

ELECTRICAL DATA, Throughout Life
i AlE i B BV e S hded A b B dE

- 
Min. Bogey Max.

Starter Breakdown Voltage (Note 3) . . . . . . . . . 82 70 89 volts
Starter Voltage Drop at 20 milliamperes .- . . . . . D2 60 74 volts
Anode Voltage Drop at 20 milliamperes . . . . . . . B8 75 1] volts
Transfer Current . - « + +» + « +» .+ See Curve - Fig. 1
Ionization Time - Starter Gap (Mfim 4) T 6 - milliseconds
Deionization Time, Approx1mate
Starter Gap- - .« . - - T 3 - milliseconds
Main Gap- . - - - 10 - milliseconds

Inverse Current at —120 VOlts Anode Potent1a1 (Note 5) - 3 milliamperes

MECHANICAL DATA

Mountine Position - - -« + « + ¢ ¢ . 4 o« 044 e e s e . e Any
Net Weicht, 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 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 resultlng 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 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 apply 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.

Neecative anode voltage applied through 2000 ohms. Starter connected to ancde through
100, 200 ohms.
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BELL SYSTEM PRACTICES 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 . . . . . . . . . .+ . . . . . . 200 volts
Average Cathode Current . . . . . . . . . . . . . . 7 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. . . . . . - T T 72 milliamperes
AVETAEZE - - + « « « 4 e e e e e e e e e e e e e s 25 milliamperes
Averaging Time - . - « .+ « « + « e o e e e e s e . 2 seconds

Peak Inverse Anode Current (Nete 2). . . . . . . . . . . 5 milliamperes
Ambient Temperature Limits. . . . . . . . . . . . . . =-55to +85 centigrade

ELECTRICAL DATA, Throughout Life
Min. Bogey Max.

Starter Breakdown Voltage (Note 3) . . .« + « . . . 66 72 78 volts
Starter Voltage Drop at 20 m1111amperes . « - . - . b2 60 T4 volts
Anode Voltage Drop at 20 m1111amperes e« + . - - . 68 75 88 volts
Transfer Current . . . . . « +« « <« . . See curve - Fig. 1
Ionization Time - Starter Gap(Note40 e e e e e e - 6 - milliseconds
Deionization Time, Approximate
Starter Gap. - - + o+ o+ o+« e 4 0 e e e e e e .- 3 - milliseconds
Main Gap - . . - 10 - milliseconds

Inverse Current at -120 Volts Anode Potentlal(NoteEn - - 3 milliamperes

MECHANICAL DATA

Mounting Position. . . . . . . . . . . LT oo e e e e e e e Any
Net Weight, Approximete . . . « « « « 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 Comm1ss1on regulations require that the individual tube carton
tubes containing by-product radioactive material be appropriately marked. Thefor

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
venQ1lated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed c¢f in a normal public trash disposal system. Tubes should be

onedisposed of at a rate of not more than 100 each week from any
location. Avoid breathing vapors from broken tubes.

b
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1: 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
‘urrents do not exceed the mavimmum rated valnes

currenis 4o notL exceeg Ltne maxinum rateq vaiues,$ i A b4d A M “

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.

With 15 valts overvoltape (15 volts above starter hreakdown volta
1L 1o YOLLS overvoltage (1o VOoilS apove gtarter preaidov gitla

darkness.

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



3I3CA -PAGE 4

10000 —y
sooo =

i
6000 I I TG RRENT-LIFE CHARACTERISTIC
4000 AVERAGE LIFE EXPECTANCY

2000 \

1000 \
g 800 }‘

2 600 {
= 00—
o
i |

2 200 \

: \]

60 \

40 A}

20 N N

10
0 20 30 0 80 100

CATHODE CURRENT IN MILLIAMPERES 0.C.

FIG. 2

fe— 1188 "MAX. ——]

TY
BULB

2.781"MAX.

3.406"MAX.

\ _J

U U

160
ANODE VOLTAGE V'S ANODE CURRENT

| (TYPICAL) [ |
120

80

g 40
a

& o
>

=
w =40
e
]
o
> 80
wl
(=]

S
< 420 }

7
-0

P
-200 ——

-240 1
-30 20 -0 J) i 20 30 40

ANOCDE CURRENT IN MILLIAMPERES 0OC.

FIG.3

PAQUE OR
TRANSLUCENT
COATING ON

CATHODE OR
STARTER

BULB

11T\
“-A4-5 SMALL 4-PIN BASE

the research laboratories of the American Telephone
d the Western Rlectric Company.

e wester any.ATV v 2V Yaay

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

AB46.313CB
Issue 3, January 1962
A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 313CB ELECTRON TUBE

313CB

DESCRIPTION

The 313CB is a three-electrode,
relay, voltage regulator,

inert-gas-filled,
or rectifier circuits.

cold cathode tube for use ip
This tube is especially suitable

for use in control circuits such as in triggering, counting, or switching apparatus.

CHARACTERISTICS

Peak Anode Voltage .
Average Cathode Current .
Average Life, Approximate

170 volts
T 72 milliamperes

10000 10 hours

(©) American Telephone and Telegraph Company 1962 3I3CB
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage. . . . . . . . . . . . . . 170 volts
Forward Cathode Current (Note 2)

Peak. . . . . . . . . . ..o e e e e e e e 72 milliamperes
AVETage . . . . . 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 (Nonez) e e e e e e e 5 milliamperes
Ambient Temperature Limits. . . . . . . . . . . . . . -bb to +85 centigrade

ELECTRICAL DATA, Throughout Life
Min. Bogey Max.

Starter Breakdown Voltage(Note 3y . . . . . . . . . 62 70 89 volts
Starter Voltage Drop at 20 milliamperes . . . . . . 52 60 74 volts
Anode Voltage Drop at 20 milliamperes . . . . . . . T1 76 81 volts
Transfer Current . . .« « +« « . . .See Curve - Fig. 1
Ionization Time - Starter Gap(Noue4) e e e e e e .- 6 - milliseconds
Deionization Time, Approximate
Starter Gap. . . . . . . . . < < o v o e 0. - 3 - milliseconds
Main Gap . . . - 10 - milliseconds

Inverse Current at 120 Volts Anode Potent1a1(Note 5) - - 2 milliamperes

MECHANICAL DATA

Mounting Position . . . . . . . . . . . . .. L0000 e e e Any
Net Weight, Aprroximate . . . .« . . 1 Ounce
Dimensions and pin connections shown in outllne drawmcr 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-produet 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

+ 59atmosphere. 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 values above which the
serviceability of the device may be impaired from the vicwpoint of 1ife 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 electraode
currents do nol exceed the maximum rated values.

Limits apply immediately after tube has conducted current. If tube has beer 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
n

Negative anode voltage applied through 8000 ohms. Starter connected to anode through 100, 000
ohms.
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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 - - - -« « « «+ « « .+ « .+ . . . 150 volts
Average Cathode Current - - - =« « « « « « « « .+ . T 72 milliamperes
Average Life, Approximate - - - - -+ - - < o . . . 10000 10 hours
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage- - . - « « « « « « < « .+ . 150 volts
Forward Cathore Current (Note 2)

Peak -« + - =+ T S 72 milliamperes
Average - - ¢« s s s e e e s e e e e s e 25 milliamperes
Averaging Time - - - I T R I R 2 seconds

Peak Inverse Anode Current(Note 2y e e e e e e e e 5 milliamperes
Ambient Temperature Limits- - - - - -« -« - - -« - - « - -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life
Min. Bogey Max.

Starter Breakdown Voltage (Note?) . . . . . . . . . 66 72 78 volts
Starter vVoltage Drop at 20 milliamperes . . . . . . 052 60 74 volts
Anode Voltaee Drop at 20 m1111amperes -« « . . . . b8 75 88 volts
Transfer Current . . . .« +« « . . .8See Curve - Fig. 1
Ionization Time - Starter Gap (Note 4) . . .+ « .+ . . - 6 - milliseconds
Deionization Time, Approximate
Starter Gap - < .+ .+« o+ e e . a0 e e e e e 3 -~ milliseconds
Main Gan. . . . - 10 - milliseconds

Inverse Current at -120 volts Anode PotentlaJ(Note 5)- - - 3 milliamperes

MECHANICAL DATA

Mounting Position . . . . . . . . . o . oo o .. e e Any
Net Weieht, Approximate . . . . « +« « « 1 Qunce
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 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-
poseu of in a nornal [J‘IJ.ULLL trash u.l.bpuau}. SyS Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Aveid breathing vapors from broken tubes.AUNGAL AU,

"nln

n I.fl
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Note 1: In the "Absolute System" the maximum ratings specified are limiting values above which the

Note 2:

Note 3:

Note 4:

Note 5:

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 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.

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
chms.
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BELL SYSTEM PRACTICES SECTION AB46.315A

TRANSMISSION ENGINEERING AND DATA ISSUE 1, APRIL 1948

ELECTRON TUBE DATA AT&T, CO. STANDARD

7 
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RECTIFIER

HALF-WAVE, MERCURY-VAPOR Wesrtern 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 I
FILE: RECTIFIER SECTION ‘

6-47 i
315A
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MAXIMUM RATINGS, ABSOLUTE VALUES

Peak Inverse Anode Voltage for
Condensed Mercury Temperature 20to 55C . = . . . . . 12500 volts
Condensed Mercury Temperature 20to 65 C . . . . . . . 7500 volts

Cathode Current
Peak

In-phase Operation . . . . . . . . . . . . . . 4 amperes
Quadrature Operation. 8 amperes

Average
In-phase Operation 1 ampere
Quadrature Operation. 2 amperes

Surge (maximum duration 0.1 sec0nd) 40 amperes
Averaging Time 15 seconds

Frequency . . . . . . . . . . . . . . . < . < . . . 150 cycles ‘sec.

ELECTRICAL DATA C e
Min. Bogey Max.

Filament Voltage . . . . . . . . . . . . . 475 50 5.25 volis
Filament Current at 5 Volss . . . . . . . . . 10 11.5 amperes
Cathode Heating Time. Required . . . . . . . 30 seconds
Anode Voltage Drop . . . . . . . . . . . . 15 volts
Critical Anode Voltage . . . . . . . . . . . 100 volts

MECHANICAL DATA

Net Weight, Approximate . e e 10 ounces
Equilibrium Condensed Mercury Temperature Rise

At Full Load, Approximate . . . . . . . . . . . . . 18 centigrade
At No Load, Approximate . . . . . . . . . . . . . 15 centigrade

Cooling . . . Convection
Mounting . . . This tube should be mounted in a verncal posmon only, with the

base end down. Sufficient clearance should be maintained around
the tube to insure free air circulation.

RATE OF CONDENSED MERCURY
TEMPERATURE RISE

® |
U

2
% u Aw12 4
Ex /

Qg 4 ‘

58 T, |
Sg 4 . T

= i T
; | |

) 10 20 30 40 50 60

TIME IN MINUTES
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BELL SYSTEM PRACTICES SECTION AB46.323B
Transmission Engineering and Data Issue 2, October 1982
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 323B ELECTRON TUBE

DESCRIPTION

The 3238 is a thrg -electrodéflg!nerative c0ptro}fi%§§\%¢Hflr1qtlcT
or controlled ri

hcfiry-vapor ind eas-fillaed thyratrcn with =
This tube is dasigned for use in ragulated

He g e e e e e e e .. 1250 vclts

Lverace dgg&oi surrent. . . . . . 0 0 e . . 1.5 amperes

FILE: THYRATRON SECTION

e\ AT arharnn ma amnn 1
w Alllcl lbull leivpliuug 11U 1T LTHIL QM LULLPAGLly i
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ta ValuesHALTMUY RATINGS, Absoluts

Peak Anode Voltuge
INVErSS v v v v o & & o o o o v s o ¢ & 0 = 1250 volts
Porvard « v v v v e e e e e e s v e e e e 1250 volts

Catbode Current
Peik. v ¢ v v v v s v v e e e e e e e e 6 emperes
EV2raBe + v v v 4 s e e e e e e e e e e e 1.5 amperes
Surge (maxirum duratior 0.1 second) . . . . 120 ampares
Averaging Time. + « v + 4 & o « o & o « o o 5 seconds

Vegative Grid Voltage
Before Conducticn . . . . « . + ¢« + « o . . 500 volts

During Conduction . e e e e e e e s e e . 10 volits
Positive Grid Current, Average

(averaging tire - one cycls). e e e e e .010 amperas
Condensad Kercurvy Temperature L1m1ts e« s« . - =55 to + B0 centigrade

ELECTRICAL DATA
Ein. Bogey Max,

Filament Voltage . . . . s - 2.62 volts
Filament Current at 2.5 Volts B 7.0 7.75 amperss
Filament Hzuting Time Regquired . « « « o & « o o . 15 --- --- seconds
Anode to Grid Capscitance. . + + ¢« v » « « & 4 0 . === 1.8 ---~ uuf
Grid tc Filement Capacitance . . « - - « . « « . , === 5.0 --- uuf
Dzicnization Time, Approxirete

Epp=1250 volts;TEg=80C;Ip=6 amperas;
Ece=-128 volts; Rg=20,00C ohms. . . . . . . . . . --- 1200 =--- mnicrosecvnds

lonization Time, fipproxlmate3 e e e e e e e e
Epp=100 volts;TEe=40C;grid overvoltage=5 volts . _.- 35 --- =nicrcssconds
Ebb=100 volis;TEg=8CC;grid overveltage=25 volts. --- 0.5 -=-- ricroszcond

hnode Voltaze Drop - « v & v v v = v o s e v 0w TS 15 --- wolts
Critical Grid Current at 220 Znode Volts . . . . . === -— 5 microezperes
Change in Critical Grid Voltags ut

500 Anode Volts frem +20 to +80THE. « « « o ¢ » ¢ —== 0.2 --— volt

EECEANRTICAL DaTA

Type of Cooling. . . . . . . e e s e e e e e e e e Convection
Bquilibrium r‘ondfinsod Yareury Temt=raturn
Rise above imbient, Approzimate

At Full Load. « v ¢ ¢ o c s s v s s e e e s e s e 30 centigrade
A2t Ho Loade « v o o o o 4 4 v s e 0 v e e s e e e 20 centigraile

Eounting Pcsition. .« & v & v 4 ¢ + & 4 e e 4 e 0 e w0 e Yertical-base down
3 ouncesKet Weight, Approxirate. . « « ¢ o . + . e e e e e e

Dinensions and pin connections shown in out11ne dreving on Pege 4

1. Por starting conditions cnly. Egquilibrium operation is limited to +20°¢
pinimuer conisnsei mercury temperaturs.

2. Deionization time lecraases with an increase in negative grid voltags or
with a decrease in (a) ccndnn5°d marcury tempsrature (THg), (b) grid resis-

ding the ani of conduction.Tabud SOLNULUUG AU stance or (¢) esnode current immsdiat

3. JIonization time decreasss with an inersase in (a)} enode voltags, (b) con-
jensed azrcury temvwsrature {(FEg) or (c) srid overvoltage. Grid ocvsrvcltage
is defined as the maznituds by whick tk2 applied voltage sxceeds, in a
mesitiva Aipaction. tha epitical grid voltage value. Zritical grid voltagePUDLulYS Jd1130V0aUH, Vs Vi oL [E3E R oLkti

is tte instantansous value of grid voltage at the time when anode currsnt
gtarts to flow.
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TYPICAL GONTROL CHARCTERISTICS. TYPICAL GRID CURRENT CHARACTERISTICS
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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

Wesrerrg Llectric

327A Vacuum Tube

vt

VESTERN exe 2
wl B A

i
]£

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

The 327A 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. ce e e Coee 474"
Maximum diameter. . . . .. ... . .. ... .. .. 214

Mounting=-This tube employs a 8 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 current. . . .. .. . . . . 12 amperes

The filament of this tube 1s 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 Compuany, Incorporated



327A

Characteristic and Operating Conditions

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

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

The ignttion voltage is the voltage required to start conduction within the tube. 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 halt-wave circuit using one tube. A full-wave circuit using
two tubes will supply a 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 mayv 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 1s approximately 75 volts.

327A vacuum tubes mayv 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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FIG. 1

A development of Bell Telephone Laboratories, Incorporated,
tke research laboratories of the American Telephone and Tele- V. T. DATA SHEET 327A
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