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374A

PENTODE

DESCRIPTION

Western Eleclric

The 374A is a filamentary type suppressor grid power pentode. It is designed for use as

an audio-frequency power amplifier or as an oscillator.

CHARACTERISTICS

Filament Voltage, A-C . .

Plate Current . . .

Transconductance E, = E. = 150 volts;
Power Qutput Ey = —18 volts; Eg = 0

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION
11-49

3.0 volts

24 milliamperes
3400 micromhos

2.0 watts

374A

PENTODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage, A-C . . . . . . . . . . . . . . . 3.0 volts
Filament Current . . . ., . . . . . . . . . . .. 0.53 ampere
Direct Interelectrode Capacitances
GridtoPlate . . . . . . . . . . . . . . . . 0.18 uuf
Input . L. 9.2 uuf
Output . . . . . ... 6.5 uui

MECHANICAL DATA

Cathode . . . . . . . . ... L. Coated Filament
Bulb . . . ... T11

Base! . . . . . . . . . . . L. Short intermediate shell, 7-pin octal
Mounting Position . . . . . . . . . . Vertical — or horizontal with plane

of filament vertical.

Dimensions and pin connections shown in outline drawing on Page 6

MAXIMUM RATINGS, Design-Center Values

Plate Voltage e 150 volts
Screen Grid Voltage L 150 volts
Plate Dissipation . . . . . . . . . . . . . .. 4.8 watts
Screen Grid Dissipation . . e 1.0 watt

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Voltage, A-C . . . . . . . . . . . 3.0 3.0 volts

Plate Voltage . . . . . . . . . . . . . . 135 150 volts

Screen Grid Voltage . . . . . . . . . . . . 135 150 volts
Control Grid Voltage . . . . . . . . . . . —16 —18 volts
Suppressor Grid Voltage . . . . . . . . . . 0 0 volts

Peak A-F Grid Voltage . . . . . . . . . . . 12 12 volts

Zero Signal Plate Current . . . . . . . . 22 24 milliamperes
Maximum Signal Plate Current . . . . . . . . . 245 26 milliamperes
Zero Signal Screen Grid Current . . . . . . . . 1.1 1.2 milliamperes
Maximum Signal Sereen Grid Current . . . . . . . 55 4.8 milliamperes
Transconduectance . . . . . . . . . . . . 3250 3400 micromhos
Plate Resistance . . . . . . . . . . . . . 60000 60000 ohms

Load Resistance . . . . . . . . . . . 4500 4000 ohms
Maximum Signal Power Qutpute . . . . . . . . 1.8 2.0 watts

Total Harmonie Distortion . . . . . . . . . . 125 12.0 per cent

1. Pin # 6 is approximately 3/32 inch shorter than the other
pins to minimize noise when changing tubes while in service.
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PLATE CURRENT IN MILLIAMPERES

SCREEN GRID CURRENT IN MILLIAMPERES
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES SECTION AB46.375A

Transmission Engineering Data Issue 1, May 1950
Vacuum Tube Data A.T.&T. Co. Standard

375A

PENTODE Western Electric

DESCRIPTION
The 375A is a beam power pentode of the heater cathode type. It is designed for use as an

audio-frequency amplifier at plate voltages up to 130 volts. It is particularly suitable for
use in communication installations where the available plate supply is only 48 volts,

CHARACTERISTICS

Heater Voltage . . . . E, = E. =45 volts; . . . . 20 volts
Transconductance L. L. 4800 micromhos
Power OQutput . . . . . E., = —4 volts A 0.25 watt

ELECTRON TUBE DATA SHEET

FILE: GENERAL PURPOSE SECTION
11-49 3 7 5 A

PENTODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-C or¥ D-C
Heater Current e e oo
Direct Interelectrode Capacitances (without external shield)
Grid to Plate
Input .
Output

MECHANICAL DATA

Cathode

Bulb

Base .o
Mounting Position

20.0 volts
320 milliamperes

1.0 uuf
135 uuf
8.5 uuf

Coated Unipotential
T1l

Medium shell, 6-pin octal
Any

Dimensions and pin connections shown in outline drawing on Page 6

MAXIMUM RATINGS, Design-Center Values

Plate Voltage 130 volts
Screen Grid Voltage .. 130 volts
Maximum Signal Plate Current . 50 milliamperes
Plate Dissipation . 6 watts
Screen Grid Dissipation . 1.3 watts
Maximum Grid Circuit Resistance for
Fixed Bias 0.1 megohm
Cathode Bias . 0.5 megohm
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
Plate Voltage . . . . . . . . . . . . 45 90 120 volts
Screen Grid Voltage . . . . . . . . . . 45 90 120 volts
Control Grid Voltage . . . . . . . . . . —4  —75 —12 volts
Peak A-F Grid Voltage . . . . . . . . . 4 75 12 volts
Zero Signal Plate Current . L 125 33 34 milliamperes
Maximum Signal Plate Current . . . . . . . 13.8 H# 37 milliamperes
Zero Signal Screen Grid Current ., . . . . . 15 3.7 3.7 milliamperes
Maximum Signal Screen Grid Current . . . . . 4.0 11.7 19.0 milliamperes
Transconduetance . . . . . . . . . . 4800 6600 6200 micromhos
Plate Resistance . . . . . . . . . . . 9300 7800 8000 ohms
Load Resistance . . . . . . . . . . . 2800 2500 2500 ohms
Maximum Signal Power Output . . . . . . . 025 14 25 watts

Total Harmonie Distortion . . . . . . . . 10

8 14 per cent
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES ABYS.376B
Transmission Engineering and Data Issue 4, April 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 376B ELECTRON TUBE

376B

DESCRIPTION

The 376B 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 requiring e high current rated tube.

MAXIMUM RATINGS
Peak Anode Voltage

. . -—— 275 volts
Average Cathode Current . . . e e e e . 20 200 milliamperes
Average Life, Approximate . . . . . e e e 10000 10 hours

File: (Cold Cathode Section
Issue 5, April 1956

3768
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MAXTMUM RATINGS, Absolute Vaiues

Inverse Peak Ancde Voltage « v ¢ o« v o v o = o 200 volts
Forward Peak Ancde Voltage . . . . « . « . « . . 275 volts
Forward Cathode Currenmt *. . . . « v « « & « . &

Peak v v v v b e e s e e e e e e e e e e e 200 milliamperes

AVEraBe v o« v o« o« o 0t e s e e e e e e e s T0 milliamveres

Averaging Time . . . & « & « v ¢ v « o o 4 . 2 seconds
Inverse Pesk Ancde Current L . + o v 2 o 4 o 4 o 5 miliiemperes
Peak Starter Current

FOrward . « « = 4 v o + o o = & s o o o 2 « 100 milliamperes

Inverse . - v v v v 4 v w e e h e e e e e e 1 milliampere
Ambient Temperature Limits . . . . . . . . . . . -55 ©o +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey HMax.

Starter Breakdown Voltage + « v+ o v o o o & s & 67 TS 85%volts
Starter Voltage Drop at 20 Milliamperes . . . . 52 &0 4 volts

Ancde Voliage Drop at 30 Milliemperes . . » « o 60 70 80 volts
Transfer Current « . + « » o+ + o = + o+ » o« « BSee curve - Fig. 3

Ionizatjon Time, Starter Gaps « « « o « o +» o =-- 2 --- milliseconds
Deionlzaticn Time, Main Gap, Aprproximate . . . --= 3 --- milliseconds

.2 Any
oximate . . . . . . 0w e s e e e e e e e 1 ounce
ir. cormectiors shown in outline drawing Page 4

Dimensicns end

-
T

¥ Limit epplies immediately after tube has conducted current. If tube
kas beer idle, tris value initially may be as much as 3 volts higher
or lower.
Note 1: Sufficient resistance must be used in series with the Tube to assure
that the electrode currents do not exceed their meximum rated velues,

Note 2: With 15 volts starter overvoltage (15 volts above Starter Breakicwn
Volzaze) with tube in total darkness.

HAXDLING

Western Electric cold cathode tubes contain a minute amount of radium bromide
wkich is a raiicaciive material, The amount in most types is too smaell to require
any special cere ir use, handling or disposal. '

A few uypes ccntain a larger quantity of radium bromide in which the radium
aporoximates that Tound on a luminous watch dial. These types bear a red three-
bladed propeller-sheped symbol on the tube envelope. Instructions for handling
such tubes ere given beliow and also in Bell System Practices for Central Cffice
rainrtensnce.

Instzllations crdinarily require no vrecautions against radiation. However,
quartities of the tubes should nct be so installed, or so stored outside the
shireing certon, that they wiil be within a few inches of personnel or in proxi-
=ity tc vhotecgrarhic £ilm for extended periods of time. For example, however, &
4C-hour week exposure at about one (1) foot from a bank of 500 tubes (covering
an area of 20 inches x 45 inches) is well within the accepted tolerance limits
for personnel. Reasonable care should be exercised in handling and disposal of
broken tubes. In general, aciention should be given to the following:

(a) £void breathing dust or vapors from broken tubes.

(o)} Avoid contecting broken parts with bare hands.

(c) Use wet rag to pick up broken parts. Wrap broken parts in rag and tie
securely sC as to form a package. Thoroughly wash hands after Gisposal.

(d) Dispose o broken or defective tubes as they are taken out of service.
One or two tubes at a tire may be Gisposed of with normal waste material
Accummlation of tubes in one concentrated area of the place of final
dispositior should be avoided.
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A development of Bell Telephone Leboratories, the research leboratories of the
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BELI, SYSTEM PRACTICES AB46. 376C
Transmission Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 376C ELECTRON TUBE

376C

DESCRIPTION

The 376C 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
requiring a high current rated tube.

CHARACTERISTICS

Peak Anode Voltage - - - - - « « « « o o . . o . . - 275 volts
Average Cathode Current - - - - - -« . « « . . . . . 20 200 milliamperes
Average Life, Approximate . - . -+ -« .+ « <« . .+ .+ « . 10000 10 hours

File: Cold Cathode Section

(© American Telephone and Telegraph Company 1962 376C
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MAXIMUM RATINGS, Absolute System (Note 1)

Inverse Peak Anode Veltage- + + + - =+« =« =« « « « o . . 200 volts
Forward Peak Anode Voltage. . . . . . . . .« « . . . . 275 volts
Forward Cathode Current(Note 2)

Peak . - . . T e 200 milliamperes
AVETAEE + - « « « o+ e e e e e e e e e e 70 milliamperes
Averaging Time . . . T 2 seconds
Inverse Peak Anode Current (Note 2) A 5 milliamperes
Peak Starter Current (Note 2)

Forward . - - . e e e e e e e e e e e 100 milliamperes

Inverse . . . D R T T R 1 milliampere
Ambient Temperature L1m1ts I T B T R -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Note 3) . . e . e . . . 87 75 85 volts
Starter Voltage Drop at 20 M1111amperes . v .+ - . . 52 60 T4 volts
Anode Voltage Drop at 30 M1111amperes . e e« . . . B0 70 80 volts
Transfer Current. . . . .« « « + . .See curve - Fig. 3

Ionization Time, Starter Gap(Note4) Coe e e e e e s 2 - milliseconds
Deionization Time, Main Gap, Approximate. . . . . . - 3 - milliseconds
MECHANICAL DATA

Mounting Position . . . . . . . . . . . . o0 o e e e e e Any
Net Weight, Approximate . . . . . . . . 1 Ounce

Dimensions and pin connections shown in outllne draw1ng on Paze 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 smdll 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.

Note 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.

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

Note 3: Limit applies immediately efter tube has conducted current. If tube has been idle, this
value initially may be as much as 3 volts higher or lower.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.
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385A
BELL SYSTEM PRACTICES SECTION AB46.640
Transmission Engineering and Data Issue 1, August 1941
Vacuum Tube Data AT & T Co Standard

Wesrern Flectric
384A and 385A Vacuum Tubes

384A 385A
Classification—Voltage Amplifier, Suppressor-Grid Pentodes with Indirectly Heated
Cathodes
The 384A and 385A vacuum tubes are identical except that the 385A is provided with

a base.

Applications—These tubes are intended primarily for miscellaneous low-power applications
at audio, carrier, and ultra-high frequencies. The connection for the suppressor-grid is brought
out to an external terminal.

Dimensions—Iigures 1, 2, 3 and 4 show dimensions, outline diagrams of the tubes and the
arrangement of the electrode connections.

Base—384A—Not based or capped. Connections are made by soldering the leads directly to
the circuit elements.
385A—Six-pin, short-shell, intermediate, octal tvpe with silver-plated pins. Small metal

cap plate terminal at the top of the bulb.

Socket—384A—No socket is required. Ordinarily, no additional support other than that of
the leads will be required. WWhere the tube is subjected to vibration or where a definite orienta-
tion of the tube is desired, a felt-covered spring clip, bearing against the top of the bulb to hold
the tube firmly in a circular seat located under the shoulder of the tube, may be provided.

385A—Standard octal type socket, preferably provided with silver-plated contacts.
Mounting Positions—The tubes may be mounted in any position.

Copyright 1941 Western Electric Company, Incorporated



3844
385A

Average Direct Inter-Electrode Capacitances

384A 385A
Control-grid to plate........................ 002 0.02 puf
Control-grid to heater, cathode, screen-grid and
suppressor-grid. . ... ... .. 3.1 3.6 uuf
Plate to heater, cathode, screen-grid and sup-
pressor-grid............ L 2.1 2.4 ppf

384A-—The control-grid to plate capacitance is measured with the tube resting in a circular
seat consisting of a one-inch-diameter hole in a metal sheet located under the shoulder of the
tube. The metal sheet is connected to the cathode of the tube.

No shielding is used in the measurement of the input and output capacitances.

385A—The control-grid to plate capacitance is measured with the tube in an octal wafer
socket located approximately one-half inch above a metal sheet. A close fitting metal shield
is placed around the bulb and base of the tube and connected, together with the metal sheet,
to the cathode. The lead from the control-grid terminal of the socket is brought through a
small opening in the metal sheet.

No shielding or socket is used in the measurement of the input and output capacitances.

Heater Rating
Heater voltage. .............. ... ... ...... 6.3 volts, a-c or d-c
Nominal heater current.................... 0.15 ampere

The heaters of these tubes are designed to operate on a voltage basis and should be oper-
ated as near the rated voltage as practicable.

Cathode Connection—Where alternating heater voltage is used, the cathode should pre-
ferably be connected directly to the mid-point of the heater transformer winding or to the
mid-point of a low resistance connected across the heater terminals. For direct current opera-
tion the cathode may be connected to either end of the heater. If voltage is applied between
the heater and cathode, it should be kept low and must not exceed 30 volts.

Characteristics—Figures 5 and 6 show plate current and screen-grid current characteristics
of typical tubes as functions of control-grid voltage for several values of screen-grid and plate
voltage and zero suppressor-grid voltage. The screen-grid voltage for these characteristics is
equal to the plate voltage. Figures 7, 8 and 9 show corresponding amplification factor, plate
resistance, and transconductance characteristics. Figures 10 and 11 show plate current and
screen-grid current characteristics as functions of plate voltage for three values of control-grid
voltage, a screen-grid voltage of 120 volts, and zero suppressor-grid voltage. Figures 12, 13
and 14 show corresponding amplification factor, plate resistance, and transconductance
characreristics.

Limiting Conditions for Safe Operation

Maximum plate voltage...................... 250 volts
Maximum screen-grid voltage................. 120 volts
Maximum suppressor-grid voltage............. 120 volts
Maximum cathode current (total space current). 12 milliamperes
Maximum screen-grid current................. 5 milliamperes

Operating Conditions and Qutput—Nominal performance data are given in the table
below for a number of tvpical operating conditions. Since the life of the tubes may be shortened
when operated under the maximum conditions, less severe conditions should be selected where-
ever possible.

The performance data include the fundamental power output and the second and third
harmonic levels for the indicated values of load resistance and input voltage. The power
output is given in dbm (decibels above one milliwatt), and the harmonic levels in decibels
below the fundamental.

[2]



Screen=

Plate Grid
Voltage Voltage
Volts Volts
120 120
180 120

250* 120*

Control-
Grid
Bias

Volts

-2

*Maximum voltages.

Curves showing the fundamental power output and the second and third harmonic levels
as functions of input voltage for a number of values of load resistance and a typical operating

TABLE
Sup-
pressor- Second Third
Grid Plate Load Input OQuiput Har- Har-
Voltage Current Resistance Voltage Power monic monie
Volts Milli~ Ohms Peak dbm db db
amperes Volts

¢ 5.6 1,000 0.5 -1 35 69
1,000 2.0 11 22 42

10,000 3.5 9 37 66

10,000 2.0 21 24 38

30,000 0.5 13 46 59

30,000 2.0 23 28 23

60,000 0.5 15 36 45

60,000 2.0 23 12 21

100,000 0.5 17 25 37

100,000 2.0 23 10 29

0 5.7 10,000 0.5 9 36 69
10,000 2.0 21 23 39

30,000 0.5 14 40 68

30,000 2.0 25 31 31

0 5.7 10,000 0.5 9 36 68
10,000 2.0 21 23 40

30,000 0.5 14 37 67

30,000 2.0 25 26 34

condition are given in Figures 15, 16 and 17.
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BELL SYSTEM PRACTICES SECTION AB46.393A
Transmission Engineering and Data Issue 2, October 1962
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 393A ELECTRON TUBE

393A

DESCRIPTION

mercury-vapor and gas-filled thyratron with a
teristic., This tube is designed for use in regulated

......... PN 1250 volts
e e e e e e 1.5 amperes

FILE:THYRATRON SECTION

@ American Telephone and Telegraph Company 1962 393 A




363A - Page 2
MAXT¥UY RATINGS bs g2 Values

Peak Anods Voltarse

1 2= o -1 1250 volts

Forward . . . & & v 4 ¢t e e s e e e e e e e e e 1250 volts
Catkode Current

P2uKe v 4 o o s« s e o b 4 e e m e s e e e e e 6 amperas

AVEraE2 v v 4 v o v e e e e e e e e e e e e e 1.5 emperes

Surge (maximue duration 0.1 seconi) . . . . . . . . 120 amperes

Averaging Tim2. . .+ + « 4 ¢ + v v 4 ¢ v = 4 4 e o0 5 seconds
Negative Grid Voltame

Bafors Conduction . « « ¢ & v ¢ 4 v 4 e w0 s e e 500 volts

During Conduction . +« + « v 4 v o v 4 e e w0 e e 10 volts
Positive Grid Current, fvarage

(averaging time - om2 eyele). v v v v v 4 v 4 e . e .010 ampere

Conlensed Kzreury Temperature Limitsl., . . . . . . . . =55 to +80 centigrads

ELECTRICAL DIT2

Xin. Bogey Max.,

Filamant ¥Yeltuz2 o v v < v 4 0 » & s o « o o o v o R.37 2.5 2.62 volts
Filament Current at 2.5 Volts. . . . . . . . . . . =--- 7.0 7.75 ampsras
Filament Hsating Time Required . . . . . . . . . . 15 - --- seconis
Anode to Grid Capacitance., . . + + v + v v & v o . === 1.8 --- uuf
Grid to Filament Capacitance . . . . . . . . . . « === 5.6 --= uuf

Jeionizetion Time, .l.pproximate2
Epp=1250 volts:THr=RCC:Ip=0 anmperes;

Ecc--lB volts: Rg=20,800 ohms. . . . . « . + & v === 1200 --- nicroseconds
Icnizetion Time, Approximate3

Epp=100 volts:THe=k0C:grid overvoltage=5 volts . --- 35 -=-- microseconds

Enp=100 volts:TEg=80C:grid overvoltage=25 volts. --- 0.5 --- wicroseconds
tnode Voltage Drop . « + « . C e e e e e . me= 15 --- volts
Critical 6rid Current at 220 ! noin Volts . « . « o === -—- 5 microamperes
Change in Jritical 5rid Voltaze at

500 Anoie Volts from +20 ‘o +20THg P 0.2 --- volt

NICiL JA74

Typ2 of Cooling. . . . . . . e e e e e e e e e Convection
Equilibriun fondensed kercury Temp=rature
Rise ‘bove ZAmbient, Approximate

At Full Load., . - v v v vt i e e e e e e e e e e e s 30 centigrade

R o T 1 Y- T 20 centigradz
Hounting Positien. . . . v ¢ 4 0 4 e v e e e e e e e e e s Vertical-basa down
Nat Weight, Aprroximate. . . . . . . . e e . 3 ouncss

Dimensions and pin copnzctions shown in Outllne irawlng on Pace 4.

1. TPor startire conditions only. Equilibrium cpszration is limited to +20¢
pininum cenians2i marcury tamparaturs.

2. Deicnization time dszcr=sses with an incrzass in regative grid voltage or
with a lscraase in (a) conlensei mercury temperature (THg), (b) grid resis-
tanes or {e¢) anois current imnedietsly preseding the enl of conduction,

3. JTonization time decrzasas with an inerzase in (a) anodes voltage, (b) con-
d2ns21 mzrcury temperature (THg) or (¢) gril ovarvoltags. Grid overvcltage

is lefined a&s th2 maenitule by which tke applied voltage exceeds, in &
positive dirzction, the eriticsl arid voltass valus. Critical grid voltege

is tte instantansous value »f grid voltage et the time when anode current
starts to flow.
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l.
27 MAX:
a1 2 M AX
13 MAX.
ANODE
; (Ci-1 SMALL CAP WITH
1*5" CERAMIC COLLAR)
6
i
1 Q"
6
g sTI6
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.

PRINTZD IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46. 394A
Transmission Engineering and Data Issue 2, October 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 394A ELECTRON TUBE

gasey

S

T Bt

DESCRIPTION

The 3944 is a threg€EIug
negative control fhé:acfe
controlled rectif® 30

ode me ry-vapor and gas-filled thyratron with a
ic. This tube is designed for regulated or

1250 volts
0.64 ampere

FILE:THYRATRON SECTION
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MAXIMUY RATINGS, Absolute Valuss
Peak Anoie Yoltage
Inverse . . . v v v 4 4 e e e e e e e
Forvard . . . v ¢ 4 b v b i e e e e e s e e
Cathode Jurrent
Feak. o &« & & vt i e e e e e e e e e e e e .
Averase . . . . . . v v b h e e e e e e e
Surze (maximum duration 0.1 seccnd) . . . . .

1250 volts
1250 volts

2.5 amperes
0.6L ampere

25 amperes

Averaging Time. . . . . . . + . v . v . . . 5 seconils
Negative Grid Voltage

Before Comduction . . . . . « . . « v v 4 . 500 volts

During Comduetion . . . . . « . « - 4+ . . . . 10 volts

Positive Grid Current,Average(Averaging time=one cycle)

Condensed Mercury Temperature Limitsl

ELECTRICAL DATA

-55 to +80 centigrade

0.010 aapere

Min. Bogey HMax.

Filement Voltase . . . . . & v v . v v v v v v . 2.37 2.5 2.62 volis
Filament Current at 2.5 Volts. . . . . . . .. - 3.25 3.50 amperes
Pilament Heatinz Time Required . . . . . . 15 -—- ~-- seconds
ftnods to Grid Capacitance. . . . . . . .. . . . === .6 --- uuf.
Grid tc Filament Capacitance ., . . . . . . . . -— 5.5 -=- uuf.
Deionizaticn Time, Apprcximate2

Epp=1250 -volts;1p=2.5 amperes;

Ese=~12 volts:THg=20C;32=2000C ohms, . . . . . === 1000 --- microsaconds
Tonization Time, Approximate3

Bpp=100 volts:THg=40C;Grid Cvarvoltage=5 volts  ~-- 25 --- microseconds

Epp=160 vclts;Thg=8GC;0rid (vervoltase=25 volts --- 0.5 --- microsasconds
sncde Yoltagse Drep . v . & & v v o v v o v . . - 15 --- volts
Critical Grid Current at 220 fnode Volts . . . . -—- .- 5 microampares
Change in Critical Grid Veltsge at

500 Anode Volts from +20 to +BOTHg . . . . . . —-- 0.2 ~-- volts
MECHANICAL DATA
Type of Cooling. . .« v v v & ¢ v ¢ ¢ v o ¢ 4 v 4 e 0 w0 Convecticn

Equilibrium Condensed H¥srcury Tempsraturs
Rise Above fmbient

At Full Load (Zpproximate). v v v 4 v 2 o o o o o o
At No load (Zpproximate), . . . . . . . « . . . . . .
Hounting Position. . . . . . . . . . . . . . . ..
Vet Weight, Approzimate. . . . . . . . . . .« .4 ..

17 Centigrade
12 Centigrade

Vertical-base down
3 ounces

Dirensions and pin commecticns shown in outline drawing on Pass 4.

1. Por starting conditions only. Equilibrium operation is limited to +20C minimum
condensed Wmercury temperature.

2, Deionization time decreases with an increase in cegative grid voltage or
with & decreads in (a) condensed mercury temperature (THg), (b) grid resistance
or (c) anode current immediataly preceding the end of conduction.

3. TJTonizaticn time decresases with an inereass in (a) anode voltage, (b) condensed

mercury temperature (THg) or (c) grid overvoltage. Grid overvoltage is definad
as the magnituds by which the epplied voltage excesds, in a positive dirsction,
the critical grid voltage value. Critical grid voltage is the instantaneous
value of grid voltage at the time when anode current starts to flow.
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TYPICAL GRID CURRENT +20
TYPICAL CONTROL CHARGTERISTICS. CHARACTERISTICS DURING
SHADED AREA SHOWS RANGE OF GHAR- ANODE CONDUCTION 100
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]
F—112 MAX—
7I1
r—*lTé MAX.~
; | ANODE
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4 development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company,

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46.395A
Transmission Engineering and Data Issue 2, February 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 395A ELECTRON TUBE

395A

DESCRIPTION

The 395A electron tube is a ruggedized three-electrode inert-gas-filled cold
cathode tube for use primarily in triggering circuits. This tube is designed to
withstand a 1000 G centrifuge test. The 395A is also suitable for use in control
circuits such as in relay, counting or switching apparatus. Small size and pro-
visions for wiring directly into the circuits makes this tube especially suitable
for use in small equipment. I

CHARACTERISTICS

Peak Anode Voltage . . - -« « « « « o 4 0. e 140 volts
Average Cathode Current - - -« - - « « « « « o« « 4 35 milliamperes
Average Life, Approximate - - . - - . - - « . . . . 10000 10 hours
File: Cold Cathode Section Indicates a change

© American Telephone and Telegraph Company, 1962 395A
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MAXIMUM RATINGS, Absolute System (Note 1)

Peak Anode Voltage (Note 2)

Forward . . . e e e e e e e e e e e e e e 140 volts
Inverse . . e e e e e e e e e e 140 volts
—Forward Cathode Current (Note3)
Peak . . . . . . . . ..o e e e e e e 35 milliamperes
AVerage . . . . . . . .o e e e e e e e e 13 milliamperes
Averaging Time . . . e e e 1 second
- —m-Peak Inverse Current, Anode or Starter(Note%). e 1 milliampere
Ambient Temperature Limits. . . . . . . . . . . . . . -551to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Notes 2&4) . . . . . . 71 80 84 volts
Starter Voltage Drop at 10 Milliamperes . . . . . 52 65 74 volts
Anode Voltage Drop at 10 Milliamperes . . . . . . 68 80 85 volts
Transfer Current. . . Lo See Curve - Fig. 1
Required Transfer Current at 130 Anode Volts ... 10 - - microamperes
Deionization Time, Main Gap . . . o - 2 - milliseconds
Ionization Time, Starter Gap(NoteS) e e e - 0.05 - millisecond

MECHANICAL DATA

Mounting Position . . . . . . . . . . . . . . . . ... ... Any
Net Weight, Approximate. . . . . . . . . . . . . + . . . . . . . 0.4 ounce
Ruggedness (Note 6) . . c e 1000 G

Dimensions and lead connectlons shown 1n 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 kryrton-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
L_’_ location. Avoid breathing vapors from broken tubes.

Note 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.

Note 2: values apply with the tube exposed to light in the order of 5 to 30 foot-candles. Exposure
to direet sunlight may reduce peak anode voltage rating by as much as 45 volts and starter

breakdown voltage as much as 5 volts.
-3 Indicates a change



PAGE 3-395A

Note

Note

Note

Note

|

OPERATING LIFE IN HOURS

|50l
\ TRANSFER CURRENT CHARACTERISTIC
{TYPIGAL)
o140 \
-
o
>
z 130
)
120
P Y
H N
o \\\
: 110 N
& N
Z 100
N
90
[
T =———
80 -
0 10 20 30 40 50 60
TRANSFER GURRENT IN MICROAMPERES
FIG. |
0000 ——p——pr—y
8000 T —F -+ LTI T TITTTTT
6000 1 1] 1 1 i 1 1 1] 1 1 N
2000 GURRENT- LIFE GHARAGTERISTIC 4120 | ANODE VOLTAGE V'S ANODE CURRENT
00— "AVERAGE LIFE EXPEGTANCY (TYPICAL)
2000 \ i +80
-
1000 —H g
800 1 Zz +40
600 { £
w
400 \ Q
L o
5
200 o
>
\ g 0
100 \
80 X o
80 \\ < _go
40 N
20 \\ -120
10
o 10 20 30 40 50 60 —10 0 410 +20 +30 +40 +50
CATHODE CURRENT IN gIILLlAMPERES.D-c ANODE CURRENT IN MILLIAMPERES
FIG.

FIG. 3

currents do not exceed their maximum rated values.

: Sufficient resistance must be used in series with the tube to assure that the electrode |

: Limits apply immediately after the tube has conducted current. If the tube has been idle,

initially these values may be as much as 3 volts higher or lower.

: With 15 volts starter overvoltage. This value applies with the tube exposed to light in

the order of 5 to 30 foot-candles. In total darkness ionization time will increase to a
bogey of 5 milliseconds.

: Determined by centrifuge test. Indicates a change —ee—
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465"MIN. THE TUBE SHALL BE CAPABLE OF
BEING PASSED THROUGH A GAUGE
OF .500"MAX. DIA., 500" MAX. LENGTH.

ANOD E {BLACK)

"
1.750" £.125" GATHODE
(YELLOW)

STARTER (RED)

VIEW A-A

500" MAX.

COLORED SLEEVES TO
EXTEND BELOW WAX.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM FRACTICES SECTION AB46.396A
Trensmission Engineering and Data Issue 2, November 195L
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 396A% ELECTRON TUBE

396A

DESCRIPTION

The 2051/ 3951-\.* is a 9-pin miniature double triode having separate indirectly heated
cathodes. Tt is designed for use in amplifier, mixer, oscillator, multivibrator and
clamp circuits. The useful frequency extends through the VAF range.

CHARACTERISTICS

Heater Voltage . . . . . . .
Plate Current per Section
Transconductance per Section

et e e e e e e e s 6.3 volts
8.2 milliamperes

}Eb = 150 volts; E, = -2.0 volts 5500 micromhos

File: Miniature Section
Issue 5, 11-54

396A%



2051/3968 - Pege 2

GENERAT, CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage . « « « v « « o+ &
Heater Current . « « o o « o 4 4 &
Direct Interelectrode Capacitances

Grid to Plate per Section
Input per Section: g to (h+k+i.s.) .

Output per Section; p to

Plate-to-Plate

Plate-to-Plate, Ma.ximnn .

MECHANTCAL DATA

Cathode .+ . + &
Bulb « « « « .« .
Base . . . . . .
Mounting Position

Dimensions and pin

.

connections

MAXTMUM RATINGS, Design-Center

. .

{(hik+i.s

.

-

6.3 volts
. s “ e s n e e 30C milliamperes
. without with
external shield external shield
(RETMA #315)
1.3 ¥1.3 uuf
2.2 ¥2,3 uuf
1.0 ¥1.3 uuf
0.0% *¥0.03 uuf
.11 *%0.10 uuf

Values (Each Section)

Coated Unipotential
™% 1/2
Small Button, 9-pin

Any
shown in outltne dra.wing on Page 4

Plate Voltage . . & & o ¢ ¢ ¢ 4 o o s o o 2 5 o o s a 0 o 300 volts
Plate Dissipation . G e e e e s s e s s e e s e e e 1.5 watts
Plate CurreBt .+ « « & v & + o o o o « « « o s % o o s o o« » 18 milliamperes
Grid Dissipation . . . e ¢ s s a e o @ s 4 s e a e e 0.1 watt
Heater-Cathode Voltage . « « «v v ¢ o « o o o = » o o o « = & 90 volts
Bulb Tempersture . « o o v o = o v = o o 2 2 v « ¢ o = o + & 120° centigrade
Maximum Grid Circult Resistance for
Fixed Bigs . 4 &+ o « +« & e e s 6 s e e s e s e m e e 1 megohm
CathodeBlas....................... 2 megohms
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - CLASS A; AMPLIFTER
(Bach Section)

Plate Voltage . . . . . . . . c e a e = e e 150 150 volts

e e 4 s s e s s -2.0 ===~ volts

Grid Voltage . .
Cathode Resistor .
Plate Current . .
Transconductance .

.

Amplification Factor .
Grid Voltage (a.nprox:umte) for

Plate Current of 10 microamperes

s e e

—— 240 ohms

8.2 8.2 milliamperes
5500 5500 micramhos

35 35

-8 --- vOlts

# Pin 5 and external shield (RETMA #315) connmected to cathode pin of section

under test

Elements of other section grounded.

**  Pin 5 and externsl shield (RETMA #315) comnected to ground with other

elements.
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TYPICAL OPERATING CONDITIONS - CLASS AB, PUSH-PULL AMPLIFIER

Plate Voltage =« « « « o « o o s v 5 o o o s s o o 206 300 volts
Cathode Resistor (Cathodes Tied Together} . . . . . 400 800 ohms
Peak A-F Grid-to-Grid Voltage . . . . .« « « « ¢ « & 9.0 20 volts
Zero Signal Plete Current per Section . . . + . « . 5.0 4.7 milliamperes
Maximmm Signal Plate Current per Section . . . . .+ . 5.6 6.0 milliamperes
Load Impedance, Plate-to=Plate . « « « o . + « o « & 30000 40000 ohms
Signel Power OUtDPUL « + « & o + v o « = 4 + o o o o 0.40 0.95 watt
Total Hermonic Distortion less Than . . . . . . . . 5 10 percent
(EACH SECTION)
= T T[T
" / /l -3 \
= W -4
o x16 ;
o Ww / / 1/ -5
xS 7 /-6
g 12 / / / / / VAR §
o g / 4 4 / 8
E :ll ¥, / / / // y) _9__
<2 VD AV.SAWAV. RN A4V
Tz VAR AVANVAw, Y A A
4 // // / // 1/ ///
/ /| p. yaly /// A /

AN A AL
O 40 80 120 {60 200 240 280 320 360 400
PLATE VOLTAGE

(EACH SECTION)

24

20 E{-6.3 VOLTS 150
0 250390
Z & 300
X I6 /
< g ALY
33Z 12 Ep=350 JINaviy
w 5 /| | | /1oo)
<= g )4 /
o z ‘/

4 // ,

o '/ / ’/ 50/
0 ———tr 1 /I/

-8 -6 -4 -2 -0 -8 -6 -4 -2 0
CONTROL GRID VOLTAGE
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| -:iuM AX BULB 8732 GRID R 1.9 GRID
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_ || oma
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HEATER

A& development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company

2K -5k

PRINTED IN U, 5. A. T 2512



BELL SYSTE}M PRACTICES
Trensmission Bngineering and Data
Electron Tube Data

SECTION ABL6.398A
Issue 1, May, 1948
AT&TCo Standard

ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 5603/398A ELECTRON TUBE

]

7
f—1 I MAX.:

3*MAX,

I

9"
= —»|
1——I|6MAX.

THIS BASE SHALL BE CAPABLE OF
BEING INSERTED IN RMA PROPOSED
GB 8- GAUGE

CLASSIFICATION

Filamentary Power Pentode Amplifier

QUNTING

PLANE OF FILAMENT

SCREEN-
GRID

NC

POWER PENTOQ
AMPLIFIER

NC

FILAMENT

GRID

CONTROL~
GRID

LOCATION AND DIMENSIONS
OF BASE PINS AND PILOT ARE

SAME AS FOR 88-1l RMA
PROPOSED STANDARD BASE

The tube should be mounted preferably in a vertical position.,

398A[]
5603

If mounted in a horizontal

position, the plene through conteet pina 2 and 6 must be vertiocal,

MAXIMUM RATINGS (DESIGN-CENTER VALURS)

Plate Voltage
Plate Dissipation
Screaen Voltage
Soreen Dissipation
Cethode Current

[V NG _COWDITIONS AND CHARACTRRIST

Filament Voltage
Pilament Current
Plate Voltage
Plete Current
Sereen Voltage
Screen Current
Suppressor-Grid Voltage
Cathoda Bias Resistor
ALmplification Factor
Plate Resistance
Transeondustance
N Signal Grid Voltage
Load Resistance
Power Output

. INTERELECTRODE CAPACITANCES

NO SHIELD

Control-grid to filament, soreen-
grid and suppressor-grid

Plate to control-grid

Plate to filament, screen-

grid ard auppressor-grid

{SSUE 2 1~-8-~-47

150
8.0

yolts
wattia
150 volts
2.5 weits
75 milliamperes

6.3 volts

0.5 amp,

135 wolts
50 milliamperes

135 volts
4 milliamperes

0 volts

230 ohms
92
17000
§400
8.9
2500
2.2

ohas
mieromhos
wolis a-c
ohms
watis

9.5
0.3

% 4

us f

7.8 uwnf

PRINTED IN USA.

Western Electric




BELL SYSTEM PRACTICES SECTTON ABL6.L00A
Transmission Engineering and Data Issue 1, May, 1948
Electron Tube Data AT&TCo Standard

ADVANGE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 400A ELECTRON TUBE

®

“"EMAX.—" —MEASURED AT ©
DIA. ON BULB
< GRID #1
1L Max B GRIDS —FILAMENT—

L max.
GRID #3

®©]
@
=
<
(1]
wI-
(¥
bl
&
=
m

% FILAMENT— FILAMENT +

”” m ””\ & GRID #5
\ET—I MINIATURE

BUTTON 7-PiN BASE 400A

CLASSIFICATION

Miniature Pentagrid Converter

MOUNTING

This tube may be mounted in any position

MAXIMUM RATINGS (Design Center Values)

Plate Voltage ..vevuvenecranncerosnononnnnannns sevesnseanetvasestan I35 volts
Grids #2 and #4 Voltage ........ tetsteeseacaasatsanranurrrrerrnsna . 136 volts
Cathode Current ..ooveuivennnensn b aaeens St aseeiaseesisaaninsieanen 7 milliamperes

OPERATING CONDITIONS AND CHARACTERISTICS

Filament Voltage ..ueeviieiiinreeionineacacaoarnansacacsacsncaannes . 1.3 volts

Filament CUPrent cuu.i.iuceeniirarossssosnecarasenssaracsorsaasnnns 200 milliamperes
. Plate Voltage .oevviviunnonnareaneans erreesanenaes tesseessassanans 90 volts

Grids #2 and #M VOItage 4uieiuiiinnaeuenneceannaneansonseoasonannes . 45 volts

Grid #1 Resistor ...cuviieieiinenneannnns I 100,000 ohms

Plate Current .....viininnnnnnnannnee P T 0.9 milliampere

Cathode Current civeiveenennerrasannaancanes B 2.7 nmilliamperes

Conversion Transconductance .e.veeesssoessaen et rsie vttt aene s 230 micromhos
. INTERELECTRODE CAPACITANCES (No Shield)

Grid #3 1o All Other Electrodes uu.ueuivienrerareeosnsnonsoceannnns 8.0 auf

Plate to All Other Electrodes ....uuvivsunirsoasiesarennoconsconnnae 8.0 umf

Geid #3 10 Plate ..uvviererierioonnsancronrnaanesaanansnns 0.25 unf

ISSUE ! 8-18-47 PRINTED IN U.S.A.

~ Wesrern Elecrric

e b



BELL SYSTEM PRACTICES { SECTION AB46.401A
TRANSMISSION ENGINEERING AND DATA ISSUE 2, AUGUST 1948
ELECTRON TUBE DATA A.T&T. CO. STANDARD

PENTODE ’
MINIATURE Wesrtern Electric

DESCRIPTION

The 5590/401A% is a 7-pin miniature pentode having an indirectly heated cathode. It
is designed for use in amplifier circuits at high and ultra high frequencies.

CHARACTERISTICS
Heater Voltage , 6.3 volts
Plate Current
(E, — E., = 90 volts, E; = —5.0 volts) 3.9 milliamperes
Transconductance
(E, = E.. = 90 volts, E; = —5.0 volts) 2000 micromhos

ELECTRON TT(%-IIBE DATA SHEET 401A[]
FILE: MINIATURE SECTION
11-47 5590
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage
Heater Current
Direct Interelectrode Capacitances

Grid to Plate (max.)
Input
Output

MECHANICAL DATA

Cathode

Bulb

Base

Mounting Position

Dimensions and pin connections shown in outline drawing on

MAXIMUM RATINGS, Design-Center Values

Plate Voltage

Screen Volrage

Plate Dissipation
Screen Dissipation
Cathode Current
Heater-Cathode Voltage
Bulb Temperature

without
external shield

0.017
32
20

Pﬁge 4

6.3 volts
150 milliamperes
with

external shield

(RMA £315)

#0.010 uuf

% 3.4 uuf

* 29 uuf

Coated Unipotential
T 5%

Small Button 7-pin
Any

180 volts
140 voles
1.7 watts
0.5 watts
18 milliamperes
90 volts
120 centigrade

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS, CLASS A, AMPLIFIER

Plate Volrage 45 90 90 120 volts
Screen Grid Voliage 45 90 90 120 volts
Control Grid Volwage —13 —50 .. . —7.0 volis
Cathode Bias Resistor ... 820 sseeene OIS
Plate Current 3.0 3.9 43 5.1 milliamperes
Screen Grid Current 1.1 1.3 1.4 1.8 milliamperes
Plate Resistance 0.29 0.45 0.41 0.41 megohm
Transconductance 2000 2000 2100 2200 micromhos
Grid Voltage (approximate) for
Plate Current of 10 microamperes —53 —106 —14.3 volts
*External shield connected to cathode pins 2 and 7
20 T T i0
Ec,= 90 VOLTS Ec-0 P | | [ T[]
—— — Ec,= 90 VOLTS
1% T = t E " 8 \
vg |/ g8 J
o / -2 SE NN Jeso
sz A a3 N N D e S
o2 4 & 3 N
w é a / (G 4 \ M2
<z I[: 4 £= N ]
az — g z N4
- 4 ’ Z) 3 2 N\ h—
2 : __\'é\
j—8. A :
0 40 80 120 160 200 240 0 40 80 120 160 200 240

PLATE VOLTAGE

PLATE VOLTAGE
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ELECTRON TUBE DATA SHEET

FILE: MINIATURE SECTION
11-47

CONTROL GRID VOLTAGE
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o 1®
e 2max. =] MEASURED AT 1 DIA.
[ on sue.
i } :
- I |
|
L1l max T5%
b2 T 2 L
3,,! BULB 8 -3z
13 MAX.

E7-1 MINIATURE
BUTTON 7-PIN BASE

CATHODE, SUPPRESSOR GRID
AND INTERNAL SHIELD

CATHODE, SUPPRESSOR GRID

CONTROL GRI
AND INTERNAL SHIELD

Western Electric

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Eleciric Company

1]te5 PRINTED IN US.A.

WECO—T2451



BELL SYSTEM PRACTICES SECTION AB46.403A

Transmission Engineering Data Issue 2, September 1950
Vacuum Tube Data A.T.&T. Co, Standard

403A

PENTODE
MINIATURE Western Electric

DESCRIPTION

The 6AK5/403A* is a 7-pin miniature pentode having an indirectly heated cathode. It is
designed for use in amplifier circuits at high and ultra high frequencies.

CHARACTERISTICS

Heater Voltage . . . . . . . . . . . . . . . 6.3 volts

Plate Current . . E, = E.: = 120 volts; .. 7.5 milliamperes
Transconductance . | Cathode-Bias Resistor =200 ohms } . . 5000 micromhos

ELECTRON TUBE DATA SHEET

?II-I‘;E MINIATURE SECTION 4 o 3 A ¥

PENTODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-C or D-C .
Heater Current ..

Direct Interelectrode Capacitances .

Grid to Plate (maximum)
Input
Qutput .

MECHANICAL DATA

Cathode .

Bulb .

Base . e
Mounting Position .

without
external shield

019
3.9
20

Dimensions and pin connections shown in outline drawing on Page 4

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . .
Screen Grid Voltage .
Plate Dissipation . .
Screen Grid Dissipation .
Cathode Current . . .
Heater-Cathode Voltage .
Bulb Temperature .

6.3 volts
175 milliamperes
with
external shield
(RMA #316)

*010 uuf
*4.0 uuf
*29 unf

Coated Unipotential
T5%

Miniature Button 7-pin

Any

180 volts

140 volts

L7 watts

0.5 watt

18 milliamperes
9 volts

120 centigrade

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CLASS A; AMPLIFIER

Plate Voltage . . .

Screen Grid Voltage .
Cathode-Bias Resistor

Plate Current . .

Screen Grid Current .

Plate Resistance .
Transconductance Lo
Grid Voltage, Approximate, for

Plate Current of 10 Microamperes .

120 150
120 140
200 330
75 6.6
25 21
0.30 0.40
S000 4500
—68 —78

*External shicld connected to cathode pins 2 and 7.

180 volts
120 volts
200 ohms
7.7 milliamperes
24 milliamperes
0.45 megohm
5100 micromhos

—6.9 volts
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ELECTRON TUBE DATA SHEET
Flll;g: MINIATURE SECTION
11-
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Western Eleclric

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES SECTION AB46.403B
Transmission Engineering Data Issue 3, September 1962
Electron Tube Data A.T. & T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 403 B ELECTRON TUBE

403B

DESCRI PTION

The 403B is a 7 pin miniature pentode with an indirectly heated cathode. It is
designed for use in amplifier circuits at high and ultra high frequencies.

CHARACTERISTICS

Heater Voltage . . _. . . . . . . . . . . « « v v o v .. 6.3 volts
Plate Current Ey = E,9 = 120 volts; e e 7.5 milliamperes
Transconductance Cathode Bias Resistor = 200 ohms 5000 micromhos

FILE: MINIATURE SECTION

(:) American Telephone and Telegraph Company 1962

403 8B



403 B - PAGE 2

GENERAL CHARACTERISTICS

Electrical Data

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

Heater Current.

Direct Interelectrdde Cap301tances :

Grid to Plate (maximum) .o
Input: g1 to (h+k+g2+g3+i.s.).
OQutput: p to (h+tk+g2+g3+i.s.).

Mechanical Data

Cathode

Bulb

Base’

Mounting Position

:wi%héuf

' external shield

.019
3.9
2.0

6.3 volts
150 milliamperes
with
external shield
(JEDEC #316)
*.010 uuf
* 4.0 uuf
* 2.9 uuf

Coated Unipotential

Dimensions and pin connections shown in outline draw1ng on Page 4.

MAXIMUM RATINGS, Absolute System (Note 2)

Plate Voltage . . .
Screen Grid Voltage
Plate Dissipation

Screen Grid Dissipation.

Cathode Current .

Heater Cathode Voltage

Bulb Temperature.

Maximum Grid Circuit Resistance

For Fixed Bias .
For Cathode Bias

. T 5%
. Miniature Button 7 pin
Any

200 volts

155 volts

1.85 watts

0.55 watt

20 milliamperes

130 volts

130 centigrade

megohm

1.0
2.0 megohmsl

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - Class A; Amplifier

Plate Voltage - .
Screen Grid Voltage

Cathode Bias Resistor (Note 3)

Plate Current .
Screen Gird Current
Plate Resistance.
Transconductance .

Grid Voltage, Approximate,
Plate Current of 10 Microamperes.

* External shield connected to cathode pins 2 and 7.

120 150
120 140
200 330
7.0 6.6
2.2 2.1
0.30 0.40
5000 4500
-6.8 -7.8

180 volts
120 volts
200 ohms

7.4 milliamperes-e—
2.1 milliamperes---—

0.45 megohm
5100 micromhos
-6.9 volts

g

Note 1: For optimum tube life the heater voltage specified (6.3 volts) should be regulated to 15%.

Note 2: 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,

all values may not, therefore, be attained simultaneously.

as such, do not constitute a set of operating conditions and

Note 3: Operation with the control grid positive with respect to the cathode is not recommended.

-a—Indicates a change
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PLATE CURRENT IN MILLIAMPERES

PLATE CURRENT IN MILLIAMPERES
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES " ABLG. Loha
Transmission Engineering and Data Issue 2, November 1955

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

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 404A ELEGTRON TUBE

404A

DESCRIPTION

The 4OkA electron tube is an indirectly heated cathode type miniature pentode.
Tt is intended primarily for use in high-gain amplifiers at high and very high
frequencies.

CHARACTERISTICS

Heater VOLELAEE « +v « v v « o o o o o o s o v o o o o o o o o o 6.3 volts
Cathode Current. . By = 150 volts; Eq,o = 150 volts « e e 17.5 milliamperes
Transconductance . Egel = 05 By = 110 ohms 13500 micromhos

Pile: Miniature Section
Issue 3, 11-55

404A



SOBA - Page 2
GENERAL CHARACTERISTICS

ELECTRICAL DATA

HeateT VOLBEEE « « + & = & & « o o« o o o o« s o o o s s & o 6.3 volts
Heater Current . . . . e e s e 4 a4 s m e 4 s e e 300 miliiamperes
Direct Interelectrode Capac1tance$ Without With External
External Shield
Shield (RETMA #315)
Grid to Plate (maximm) . . . . . . 0.05 0.C Pt
Input: gl to (h+k+gR+g3+i.8.) . . . 7.0 7.1 upf
Outpur: p to (h+k+gl+g3+i.s.) . . . 2.5 .9 ppf

MECHANICAL DATA

Cathode . v ¢ v ¢ v 6 o v o v ¢« ¢« o o o o o o o o @ Ccaved Unipotential

BUID v v v e v e e e e e e e e e e e e e e e e e ™% 1/2

Base . . . i i 4t e h e e e e e e e e e e e e Smali Button, 9-Pin
Mounting Position . . . . . . @ = s s s s ke e Any

Dimensions and Pin Conr\ections v e e e e e e e e See Outline Drawing-Page U

MAXTMUM RATINGS, Design-Center Values

Plate Voltage . . ¢« ¢ & v o v v o 4 o« o o o s o o o o v & & 250 volts
Screen Grid Voltage . v ¢ ¢ « ¢ ¢ o ¢ ¢ s ¢ s o o o s s o 4 a 130 volts

Plate Dissipation . « ¢ ¢ v ¢ v 4 4 4 4 6 4 4 4 o s w e e 4 . 3 watts
Screen Grid Dissipation . . . . I T 0.75 watt
Control Grid Dissipation P r e s s 4 s s s s e s e e s e See footnote *
Cathode Current .. T 35 milliamperes
Heater-Cathode Voltac,e e e e e e e e e e e e e e e e e 50 volts

Bulb Temperatur'e .« « « + & « o« o o« & o & o o o & » « o o o« 120° centigrade

MAXTMUM CIRCUIT VALUES

Grid Circuit Resistance:

For Fixed Bias . .+ v v ¢ v v v v 4 o o o o 4 o o o « o » 50000 ohms
For Cathode Bigs + + v &« v 4 v ¢ 4 ¢ o = o o o « o o = =« 100CCO ohms

TYPICAL OPERATING CONDITIOLS AND CEARACTERISTICS

Plate Voltage .+ . « + v 4 v & 4 v 0 6 s 0 e e 130 150 volts
Screen Grid Voltage . . . e e e e e e e e e 130 150 volts
Control Grid Supply Voltagol B --- volts
Cathode Bias Resistorl . . . « ¢« v v v « + o « & k30 110 ohms
Plate CUrrent « « =« « « » « « s s o o « ¢ o+ « & 155 14,0 milliamperes
Screen Grid Current . « « « ¢ 4 - ¢ o« 4 0 e . . k.s 3.5 milliamperes
Plate Resistance . « & ¢ ¢ « s s o o = « o » « « HOCO g0CCO ohms
TrensconGuctance . . . .« « « . 14700 13500 micromhos
Control Grid Voltage (approx;_mate) for

Plate Current of 10 Kicroamperes . . . . . . . =- 4.3 -5.0 volts
Modulation:

Second Crder (BF)** . v v 4 v o v o o o o+ o » k3 L6 ab

Third Order {(3F)¥¥* . . . . v« « v + o+ o « « 21 28 db

Load Resistence N 200 200 ohmns

* Qperation with the control grid positive with respect to the cathode is not
recormended.

** Ratio of product to fundamental at output for 0.1 volt rms signal from grid
to cathode.

**% Ratio of preduct to fundamental at output for a 0.2 volt rms signal from
grid to cathode.

d
[}
g

Note leference point for control grid voltage is the negative end of the cathode

ias resistor.

o'
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BELL SYSTEM PRACTICES SECTION AB 46.405A
Transmission Engineering Data /d J /%[. Issue 2, January 1950
Vacuum Tube Data ) ) 6/7

o

A.T.&T. Co, Standard

405A

COLD CATHODE Wesrtern Electric

DESCRIPTION

The 405A is a three-electrode, inert-gas- apparatus. This tube, because of its small
filled, cold cathode tube for use primarily size, flexible connector leads and ease in
as a relay in communication circuits. It is mounting, may be used to advantage 'in
also suitable for use in control circuits equipment where space is a factor.

such as in triggering, counting or switching

MAXIMUM RATINGS

Peak Anode Voltage e e, 165 volts
Average Cathode Current . . . . . . . . . . 4 40 milliamperes
Average Life . . . . . . . . . . . . . 10000 10 hours

ELECTRON TUBE DATA SHEET
FILE: COLD CATHODE SECTION

4 405A

COLD CATHODE
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MAXIMUM RATINGS, Absolute Values

Peak Anode Voltage
Forward .
Inverse .

Forward Cathode Current
Peak .
Average .
Averaging Time .

Peak Inverse Anode Current

Ambient Temperature Limits .

ELECTRICAL DATA

Starter Breakdown Voltage® .
Starter Voltage Drop at 10 m:lllamperes
Anode Voltage Drop at 10 milliamperes . .
Required Transfer Current at 130 Anode Volts (D C )
Deionization Time, Approximate
Starter Gap e e e e e e
MainGap., . . . . . . . . . .

MECHANICAL DATA

165
165

40

15

1

1

—55 to -85

Min. Bogey Max,

volts
volts

milliamperes
milliamperes
second
milliampere
centigrade

67 75 89 volts

52 60 74 volts

66 75 90 volts

50 .. ... microamperes
2 ... milliseconds

8 ... milliseconds

Mounting Position Any
Net Weight, Approximate 0.4 ounce
*Limits apply immediately after tube has conducted current. If tube
has been idle, these values may be as much as 3 volts higher or lower.

— : T
1 T T
o\ | TRANSFER CURRENT CHARACTERISTIC
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ELECTRON TUBE DATA SHEET
FILE: COLD CATHODE SECTION
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BELL SYSTEM PRACTICES SECTION AB46.407A
Transmission Engineering Data Issue 3, September 1962

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

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 407A ELECTRON TUBE

407A

DESCRIPTION

The 407A is a 9-pin miniature double triode with separate indirectly heated
cathodes. It is designed for use in amplifier, mixer, oscillator, multivibrator and
clamp circuits. The useful frequency range extends through the VHF range.

CHARACTERISTICS Parallel Series

Heater Voltage . . . . . . . . . . . . . . . . 20 or 40 volts
Plate Current per Section. . . }' E, = 150 volts {' 8.2 milliamperes
Transconductance per Section. E, = -2.0 volts 5500 micromhos

FILE: MINIATURE SECTION

®© American Telephone and Telegraph Company, 1962

-«-Indicates a change 407 A
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage, A-C or D-C (Note 1).
Heater Current .
Direct 1nterelectrode Capac1tances .

Grid-to-Plate per Section
Input per Section.
OQutput per Section
Plate-to-Plate . .
Plate-to-Plate (maximum) .

Mechanical Data

Parallel Series

20 40 volts
100 50 milliamperes
without with
external shield. external shield
(JEDEC #315)

1.3 *1.3 uuf

2.2 * 2.3 puf

1.0 *#1.3 upt

. 0.04 **0,03 upt

. 0.11 **(3.10 uuf

Cathode Coated unipotential
Bulb . . . Té6k
Base .. Small button 9-pin
Mounting P051t10n e e . Any
Dimensions and pin connectlons shown in 0ut11ne draw1ng on Dage 4

MAXIMUM RATINGS, Absolute System (Note 2)

™ values are for each section

Plate Voltage. 330 volts
Plate Dissipation i.6 watts
Plate Current . . 20 milliamperes
Heater Cathode VGItage . 130 volts
Maximum Grid Circuit Resistance for

Fixed Bias o 1 megohm
Cathode Bias . 2 megohm
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - Class A, Amplifier

vValues are for each section

Plate voltage . 150 150 volts
Grid Voltage -2.0 - volts
Cathode Resistor. - 240 ohms
Plate Current . 8.2 8.2 milliamperes
Transconductance. 5500 5500 micromhos
Amplification Factor . 35 35

Grid Voltage (Approx1mate) for

Plate Current of 10 microamperes -8 - volts

+ pin 5 and external shield (EIA #315) connected to cathode pin of section under test.

Elements of other section grounded.

** pin 5 and external shield (EIA #315) connected to ground with other elements.

—a-Indicates a change



PAGE 3-407 A

TYPICAL OPERATING CONDITIONS - Class AB; Amplifier

Plate voltage . . e . . . . . 200 300 volts
Cathode Resistor (Cathodes T1ed Together) B 14 4] 800 ohms
Peak A-F Grid-to-Grid voltage. . . . O N 20 volts
Zero Signal Plate Current per Section . . . . . . . . 5.0 4.7 milliamperes
Maximum Signal Plate Current per Section . . . . . . . 5.6 6.0 milliamperes
Load Impedance, Plate-to-Plate . . . . . . . . . . . 30000 40000 ohms
Signal Power Qutput. . . . e e e v« . . . 0.40 0.95 watt
Total Harmonic Distortion Less Than e e e e e e e, 5 10 per cent
24 T T 71
EACH SECTION
20 xl
= 0 4
zW 16 71/
4w | lg =20 OR 40 VOLTS f / o
5 F A / A
w o ) / /
SE 4:"’-‘.? / o l
az * o 00
z < NTATS
A S |/
4 7 1o/ o
L 2 '/ y RS ‘?
o e s S g LA L7
-8 -6 -4 -2 <0 -8 -6 -4 -2 o]
CONTROL GRID VOLTAGE IN VOLTS
FiIG. |
24 | | EACH SECTION
EFO0- i
20 — E¢ = 20 OR 40 VOLTS~
A7
=0 /| -4
Zz W g m
i /1 / AV RN
3% 2 / Y/ AL -7
= / / -8
E -l Y. ;/, / l/ /3 _g —
53, VADAY.S AW Y474
oz / 4/ /, / r/ Pa
4 l/ l/ / // /
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Note 1:

Note 2:

0 40 80 120 160 200 240 280 320 36C 400
PLATE VOLTAGE IN VOLTS
FIG. 2
For optimum tube life the heater voltage specified (20 or 40 volts) should be regulated
to 159,
In the "Absolute System" the maximum ratings specified sre 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.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES SECTION ABA6,408A
Transmission Engineering Data Issue 3,Decenmber 1953
BElectron Tube Dats A.T.& T.Co.Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 408A* ELECTRON TUBE

408A

DESCRIPTION

The 6028/4084* is a 7-pin miniature pentode having an indirectly heated cathode.
1t is designed for use in amplifier circuits at high and ultrs high frequencies.
1t is also suitable for audio-frequency applications where exceptionally low
microphonic nnise is not 4 requirement.

CLARACTERISTICS

Heater Voltage . « & & v & v v 4 v 4 v @ v v e e e e e e 20 volts

Plate Current ., , Ep = Eg2 = 120 volts; . 7.5 millisaperes
Transconductance , Cathode~Bias Resistor = 200 ohms { 5000 micromhos

FILE: MINIATURE SECTIOR
Issue 3 11-53

408A%
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GENERAL CHARACTERISTICS
ELECTRICAL DATA

Heater Voltage, A-C cr D-C
Heater Current . .

T T

Direct Interelecirode Capacitances

Grid to Plate (maximum) . . .
Input
Qutput . . . .

MECHANICAL DATA

Cathode . . . . . . .
Bulb - ¢ v v ¢« v 4 o
Base . . . .
Mounting Position

D O L

Dimensions and pin connections skown

LikTMUL RATINGS, Design-Jenter Values

Plute Voliage . . . . . . .
Screen Grid Veltage
Plate Dissipatiorn ..
Screen Grid Dissipation . .
Cathode Current ...

Heater-Cathkode Vcltagel .

Bulb Teaperature . . . . . .

.........

---------------

20 volts

i
externa# shi
& 31

50 ailliamperes

ith

eld

(REA 6)
*,010 uuf
*4.0 wuf

*2.9 uuf

Coa ted Univotential

75 1/2

Hiniature Button 7-pin

Any

in outline drawing on Page 5

.. 180

.........

.......

. 120

. 140

1.7
0.5
18

valts

volts

watts

vatt
milliamperes
volts

120°centigrade

Haximum Grid Current Resistunce for

Fixed Bigs . . v v v & v v v v v e e s e e e 1.0 megohm

Cethcde Biss . . . . 2.0 megoh:s
TYPICAL GPFRATIXG CCNDITIONS AND CHARACTERISTICS - CLASS A) AMPLIFIER
Plate Voltage . . & & v o ¢« o ¢ o o &« o o = . 120 3120 volts
Sereen Grid Voltege . . . . . « .o & P 120 120 volts
Cathode-Bias Resistor . . . + « « « « & . e 200 130 ohms
Peak A-F Grid Voltege « ¢« o « « o < « o PR 2.0 1.5 volts
Zero Signal Plate Curreat . . . . PO 7.5 9.4 milliamperes
Msximum Signal Plate Current . . . . . o . 7.7 9.2 millismperes
Zero Signal Screen Grid Current . . . . . 2.5 3.2 milliraperes
¥aximum Signel Screen Grid Current . . . . « 3.2 3.9 milliemperes
Flate Resistance « « s o o « = o o ¢ ¢ o« o « o G.30 0.25 megohn
Transconductance . . . . . . e c e e e e 5000 5600 micromhos
Load Resistence . . . . e e e s e 15000 15C00 okms
DPower Output o & & v v o 4 o . . PR 325 265 milliwetts
Total Harmonie Distortion . . v e ee e 12 5.5 per cent
Grid Voltage, Approxinate, for

Plcte Current of 10 Microamperes . . -6.8 -6.8 volts

* External shield connected

to cathode pine 2 end 7.

Note 1, For optimum tube life it is recoamended that hester-cathede
voltage should not exceed 90 volts.
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PLATE CURRENT IN MILLIAMPERES

PLATE CURRENT IN MILLIAMPERES
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PLATE RESISTANGE IN MEGOHMS

POWER OUTPUT IN MILLIWATTS
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—MEASURED ATllaolA.
A ON BULB
Ill
1L max.
2 l n n
5 2 |l+_ 3
3 BULB 8-32
ISMAX
T
\ET-I MINIATURE
BUTTON 7-PIN BASE
HEATER PLATE

CATHODE, SUPPRESSOR GRID
AND INTERNAL SHIELD

SCREEN GRID

CONTROL GRID CATHODE, SUPPRESSOR GRID

AND INTERNAL SHIELD

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company end the Western Electric Company.

2-K-53-5k PRINTED IN U.S.A. T-26534



BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

WESTERN ELECTRIC 6AS6/409A ELECTRON TUBE

3
=% MAX,—"
|

- 1Y/8E 3/32"
2 < MEASURED AT
g = 7/16"DIA.ON BULB
e W
SUPPRESSORZ
GRID
’ SCREEN
GRID PLATE
. E7-1 RMA PROPOSED STANDARD
MINIATURE 7-PIN BUTTON BASE
SIFICATION

CONTROL-
GRID

ADVANCE ELECTRON TUBE DATA SHEET

CATHODE

HEATER

HEATER

SECTION ABL6.L0%A
Issue 1, May, 1948
AT&TCo Standard

MINIATURE

PENTODE

409A[
6AS6

The 6AS6/409A electron tube is & 7~pin miniature, triple-grid pentode with an indirectly heated cathode.

It is intended for low power applications at high and ulira-high frequencies.
the suppressor-grid cen be used as independent control elements.

gated amplifiera, gein controlled amplifiers, delay eircuits, and mixers.

XOUNTING

The dimensions end arrangement of terminal connections are as shown above,

mounted in any position.

HEATER RATING
Heater voliage, a-c or d-c¢
Nomwinal heater current

MAXTMUM RATINGS (Desigp-center values)

Plate voltage

Sereea voltage

Positive suppressor voliege
Plate dissipation

Screen dissipation

Cathode current
Heater-cathode voltage
Bulb temperature

OPERATING CONDITIONS AND CHARACTERISTICS

Plate voltage
Screen voltage
Suppressor voltage
Grid voltage
Plate current

. Sereen current
Transconductance, control-grid

" Transconductance, suppresor-grid

CONTROL-GRID PLATE CURRENT CUT-OFF CHARACTERISTICS

Plate voltage 120

v Screen voltage 120
Suppressor voltage [}

Nominal cut-off, control-grid -6

. Guaranteed cut-off, control-grid =10

volts
volis
volts
volts
volts

120
120
-3
-2
3.6
4.8
1850
810

SUPPRESSOR -G

6.3 volts

0.175

180
140
27
1.7
0.7%
18
90

120°

120
120
0
-2
5:2
3.5
3200
470

Plate voltage
Screen voltage
Grid voltage

Nominal cul-off, suppressor-grid -10
Guarantoeed cut-off, suppressor-grid -~15

anpere

volts

volts

volts

watts

watt
pilliamperes
volts
Centigrade

volts
volts
volts
volts
mrilliamperes
gilliamperes
unhos
unhos

120
120
-2

INTERELECTRODE CAPACITANCES (With JAN IA No. 314 shield conmected to ecathode)

Control-grid to heater, cathode, acreen

and suppressor- grid

Plate to control-grid

Plate to heater, cethode,
screen and suppressor-grad
Control-grid to suppressor-grid

3.9 uwuf
0.0]1 wuf

3.0 uuf
0.1 wuf

The tube mey be

A

120
60
]
-8
-10

The usual coatrol=grid and
The tube is suitable for use in

18TICS
volts
volts
volts
volts
volts




NORMAL PENTODE CHARACTERISTICS

PLATE CURRENT

IN MILLIAMPERES
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SUPPRESSOR ~ GRID CHARACTERISTICS

PLATE CURRENT

SCREEN CURRENT
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BELL, SYSTEM PRACTICES SECTION AB46.410A
Transmission Engineering and Data Issue 3, October 1962
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA, SHEET
WESTERN ELECTRIC 4I0A ELECTRON TUBE

410A

DESCRIPTION

epselectro¥® mercury-vapor thyratron with a negative control
|8~ube is designed for use in controllsd rectifier or inverter

........................ 1500 volts
athode Current. . . . . v . . v v v v Lo h . 8 amperes

PILE:THYRATRON SECTION

(:) American Telephone and Telegraph Company 1962

410A
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WAXTMUM RATINGS, ABSOLUTE VALUES

Peak Anode Voltage
IDFer'88 4 v v v 4 4 o 4 s 4 s e e m e e s e e e s e s e s s o 1500 volts

Forward . . . . . ¢ 4 04 i s e e e e e c b e v e s e s e . . 1500 volts
Cathode Current

Peak |, . . . L L e e e e e h h h e e e e e e e e e e e . 32 amperes

Average . . . 4 . . s e 4 e .. e e e e e e e e e e . 8 anmperes

Surge (meximum duration 0.1 second) ............. 320 amperes

Averaging Time . . & & 4 v ¢ & « o o o o o o = o s o + o 5 « & 15 saconds

Negative Grid Voltage
Before Conduetion . o v v v ¢ v v « ¢ ¢ ¢ s 2 s s s s o ¢ o =« o 900 volts

During Conduetion . . . .. . .. e e e e e e e s e e 10 volts
Positive Grid Current, Average

{Averaging time = ome e¥cle). . & ¢« v v 4 e 4 4 e b e v e e 0.25 ampere
Condensed Mercury Temperature Limits . . . . . . . v« s « « #30 to +80 centigrade
BLECTRICAL DATA

Kin. Dogey Max.

Filament Voltage . . . . . . . . . ..« ¢ ... . 2.37 2,5 2,62 volts
Filament Current at 2.5 volts t e x4 s et 4 === 18 21 emperes
Filament Heating Time Required . . . . « . . . . 60 m===  ewe« gsgconds
Anode to Grid Capacitance . . . . . 4 v ¢ 4 ¢« & ~w-- 15  =--- uuf.
Grid to Filement Capaciteance . + v « « o ¢« + « & ==-- 15  wee- uuf,
Deionization Time, Approximatel

Epp=1500 volts;Ip=16 amperes; . « « « o - . . .

Eeo=-30 volts;TEg=80C;Rg=50000 ohms . . . . .} --== 1500 ---- microssconds

Epp=500 volts;Ip=16 amperes; . . « « o « & o« » .
Eee=-30 volts;THg=50C;Rg=50000 ohms . . . . ;} ---- 300  ---- microseconds
Ionization Time, Approximate ]
Epp=100 volts;THg=40C;Grid Overvoltage=5 volis  ~--- 15 ---- microseconds
Epb=100 volts;THg=80C;:Grid COvervoltage=25 volts «--- 2 --=-= microseconds
Anode Voltage Drop « o « v v ¢ ¢ « v ¢ v & o P 12 ---- volts
MECHANICAL DATA
Type of Cooling . . . + .+ v v v v v v v v v o [ S Convection

Equilibrium Condensed Mercury Temperature
Rise Above Ambient
At Full load (approximate). . . . . . . v ¢ « v v v s v« « » « . 28 Centigrads
At No Load (approximate). . + v v ¢ ¢ v v ¢ e 4 4 0 o . « « . . 16 Centigrede
Mounting Position . . . . . .. v« ¢« o o o+ » Verticeal, fllament term1nals down

Net Weight, Approximate . . . . . . . . . . ¢ ¢« o4 4 ¢+ + « 4+ « 1.8 pounds

1. Deionmization time decreagses with an inecreass in nagative 2rid voltage
or with a decrease in (a) condensed mercury temperature (THg) (b) grid
resistance or {¢) anode current immediately preceding the end of conduction.

2. JIonizaticn time decreasss with an inerease in (a) anode voltage, (b) condensed
mercury temperature (THg) or (¢) grid overvoltage. Grid overvoltage is defined
as the magnitude by which the applied voltage exceeds, in a positive direction,
the eritical grid voltage value. Critical erid voltage is the instantaneous
value of grid voltage at the time when anode current starts to flow.
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TYPICAL CONTROL CHARACTERISTICS
SHADED AREA SHOWS RANGE OF CHARACTERISTICS,
CONDENSED MERCURY TEMPERATURE AS SHOWN
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MAX,

==
[T
e

et
W ke N
! ANODE %:l_.. tet ]
le—— 21 pax 21
i6 - _"! ‘ =
[ : 5 — 7 K
281 +0I0— —‘
i MIiN. FLAT
CLAMPING
SURFACE
|
|
3 sk
PO‘a- MAX. [
GRID
ENVELOPE, MIN. FLAT
l { CLAMPING
SURFAGE
I " .
b Al
32

Notes:

2*}-: -,E-dimemion is from plone X, o3 estab—
lished by gnd connector, to ais of tube.

The mounting surfoces of filament and anode
connettors shall lie in plane "% within ¥5. The
flexibility of thege connectors will accomodate
o deviction of 35 of Iheir mounting studs from
a corrasponding plane.

All connectors rigidly fostened totube terminais
with soft soider.

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.

"PRINTED IN U.S.A.



SECTION AR 6.11A
Issue 1, January, 1949
AT%TCo Standard

BELL SYSTEM PRACTICES
Transmission Engineering and Datu
Electron Tube Data
ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 411 A ELECTRON TUBE

411A COLD CATHODEH

3 CATHODE STARTER CATHODE
f‘-’ﬁw‘x—* (YELLOW) (GREEN)
THRU 18000 OHMS
A / \ RESISTANGE
422" MIN—
OPAQUE
T9 <« COATING |
BULB ON BULB [
A
2L max. 211" MIN.
8 SEE NOTET
i7" STARTER ANODE
-4———I6—4 MAX—»] (RED)
THRU 82000 OHMS
\ ( NO. lzT'n;PGORD BLACK) RESISTANCE
DIMENSION "A"
) F LOCATING
PIN
8" —t—
15 yax . :
33 2 L_s_‘ g 70"
£ ——r R
g A . . SURFACE | 375" L_
S AL LEADS i35 %5 005"
. " VIEW SHOWING
164"-32 X & SCREW MOUNTING DIMENSIONS
SUPPLIED WITH TUBE
ALLOWS FOR MOUNT-
ING ON A BRAGKET NOTE |: GLEARANGE DIMENSIONS TO APPLY
33~ 1g THICK. WITHIN DIMENSION “A° ONLY

32 16

DESCRIPTION

The Ul1A is a four-electrade, inert-gas-fiiled, cold cathode tube for use as a relay.

MAXIMUM RATINGS, Absolute Values

Maximum Peak Voltage, Forward or Inverse

ANOde 10 CathOdE 4uuuiussie st saennsiransnsssnreneanenneeeenneanns 180 volits

Anode to Starter Cathode «..vevveeensrvenernnnsrnnnnonnny eereaens 180 volts

Cathode to Starter Cathode ........eeevnvnvomonvnnnnis e esaaaaes 180 wvolts
Maximum Cathode Current

Peak .....v..n 100 milliamperes

LY T S 356 milliamperes

Maximum Averaging TIMe uuvuvseuvnvnsnrnsnnaneurnrnnnnnnnnnns 2 seconds
Maximum Starter Cathode Current

Peak «.ovvvvnanns Crerreriaraens 10 milliamperes

Average ..... Cerarans Ceeavernne 3.5 milliamperes

Maximum Averaging Time ............ 2 seconds
Maximum Peak inverse Current

Anode ....iiiiiienans v ettt r et ecaentetennnas R .. 5 milliamperes

Starter Anode ...... e I nmilliampere
P eQUENCY ettt i e ‘e 680 cycles/second
Ambient Temperature Limits vvuvvuunenonnnronnoonnnn, -40 to +80 centigrade

Electrical and Mechanical Data on reverse side

Westery Electric




SECTION AB46.411A

ELECTRICAL DATA

Min, Bogey Max,

Starter Breakdown Voltage .......... etenerarenaan 62 70 85 volts
Starter Yoltage Drop at 3 Milliaaperes .. . 60 60 70 volts

Anode Voltage Drop at 20 Milliamperes ....ocvevnn. 70 80 volts
Required Transfer Current at 110 Anode Voits D.C.” 600 ... Microamperes
Required Negative Cathode Transfer Voltage* ..... Y5 voits
Deionization Time, Approximate
Starter Gap ..... .05 ... milliseconds
Main Cap sevveerrnrraanan . e [ veeo milliseconds

MECHANICAL DATA

Any

Mounting Position .....
1.3 ounces

Net Weight, Approximate .

*To assure transfer of conduction from the starter anode - starter cathode gap to the
anode - starter cathode gap.

**To assure transfer of conduction from the anode - starter cathode gap to the anode -
cathode gap with 1.0 nilliampere flowing from anode to starter cathode. Voltage measured
with respect to starter cathode.

41lA ISSUE 1 2-20-48 PRINTED IN US.A.

Page 2
2 Pages



BELL SYSTEM PRACTICES SECTION ABL6.L12A
Transmission Engineering and Data Issue 1, January, 19,9
Electron Tube Data AT&TCo Standard

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 412A ELECTRON TUBE

e L ax. ] - ‘ MINIATURE
——MEASURED AT 2= DIA. - =
oK BoLE 6 FULL-WAVE
~RECTIFIER
A‘N\\ HEATER NO CONNECTION
GATHODE CATHODE
o TI
. % MAX. Te} {SECTION 2) {SEGTION 1)
suLe POEE-N
25 max 32
NO GONNEGTION NO CONNECTION
PLATE {SEGTION ) PLATE {SECTION I}
A"
™ E9-I SMALL BUTTON
[ U0 s

DESCRIPTION

Miniature Full-Wave Rectifier

412A

MOUNT ING

This tube may be mounted in any position

MAXIMUM RATINGS (Design Center Values)

Peak Inverse Voltage ......cvuiuivnnncrerirnnnnnersannanan eearerenas 1260 volts
Peak Plate Current per Plate .....oiviueineviniiornronninonnnecnanes 300 pilliamneres
D-C Output Current L. .uuuuuneinvesnrrnininirinerinnossrsoneananns e 100 milliamperes
D-C Heater-Cathode Potential .......iiiiiiiiinvenenenveioenoniinnnss Y50 volts

GENERAL CHARACTERISTICS

ELECTRICAL DATA
Heater Voltage ....uuusveernrnrnraoeererrennnnnesrrsonnnsassnrssnnss 8.3 volts

Heater Current ....ve.iiieiesoraraesacosnnneneorsaansnsassansncarasas 1.0 ampere

MECHANICAL DATA

CathOde ..uvirenarnvorcnsnrasencansasansnsasosnsarvarraonasnsansnns Coated Unipotential
BUID eveeneenuenoaaoroaroanraasrssastsnaaroantaaseraarrnrraansassas T8-1/2
- J Small button 9-pin

TYPICAL OPERATION WITH CONDENSER INPUT FILTER

A-C Plate Voltage per Plate (RMS) ... .. .evineiiiieinennananeenn, 300 volts

D-C Qutput CUFFENt suuuunveursonen saonenneanenasanesanararnaannsass 90 milliamperes
D-C Output Voltage at input Filter, Approximate ...iiviesnnvrsnanras 340 volts

Total Effective Plate Supply Impedance per Plate ......ovvuiennnnnns 180 ohms

Filter 1nput CONdENSEr 4uuuiuvueunrrsnarssvvrnerrastsssanrrnssesasen 4 microfarads
ISSUE 1 8-4-48 PRINTED IN U.S.A

Western Electric

Page 1



BELL SYSTEM PRACTICES ABNG 41
Tranemission Engineering and Data Issue 2, April 1956

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

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 413A ELECTRON TUBE

413A

DESCRIPTION
The #13A is a two-electrode inert-gas-filled cold cathode tube having a high
current rating. In addition to its initial field of use in telephone message

register circuits it is especially suitable also for use in control circuits such
as 1in switching or pulse counting apparatus.

MAXTMUM RATINGS

Forward or Inverse Average Cathode Current . . . . 20 200 milliamperes
Average Life, Approximate. . « « + « & o o o . 10000 10 hours

File: Cold Cathode Section
Issue 2, April 1956

413A
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MAXTHMUM RATINGS, Absclute Values

Cathode Curreat —

Peak, Forward or INVErSe .« « v v v o « « « o » » 2C0 milliamoeres

Average, Torward or InVerse . .+ . o+ 4 4 s . . 70 milliamperes

Averaging Time L 2 seconds
Ambient Temperature Iimits . & ¢ v v o o « o & & &« -35 To 405 centigrade

ZLECTRICAL DATA, Throughout Life

Min. 3Bogey Max.

Anode Breakdown Voltage

FOrward « o « o « 4 « o o o« « = 2 s s « « . 180 200 255 volts
IONVELSE o o & + o o « o 4 & o o o o v o o » A 200 --= valts
fncde Vcitage Drop, Fo or Inverse . . . . 55 &2 75 volts
Ionization Time®™ . . & v v v 4 4 4 o ¢ 4 & o o === 1 --- millisecord
Deionization Time, Approximate . . . 4+ & & 4 o =—w- 2 --- milliseconds

MECHANICAL DATA

Mounting Position « .+ 4 & & W v v ¢ 4 0 v v v b 4 e s Any
Net Welight, Approximate . « « « ¢ v ¢« ¢ & o o s & « ounces
Dimensions and pin connections shown in outline drawing on page 3.

1~
n

Kote X: OSufficient resistance must be used in series with the tube to assure
that tne electrode currerts do not exceed their maximum rated values.

Note 2: With 15 volts overvoltage (15 volts ebove arode breskdown voltage)
when tube is irn total darkmess.

HANDL.ING

Western Electric cold cathode tubes contain a minute amount of radium bromide
wkich is a radioactive material. The amount in most types is too small to require
any speclal care in use, handling or disposal.

A few types contain & larger quantity of radium bromice in which the radium
approximates that found orn a luminous watch dial. These types bear & red three-
tladed propeller-shaped symbol on the tube envelove. Instructions for hsndling
such tubes are given below and also in Bell System Practices Tor Central Office
maintenance.

Installations ordirarily require nc precautions against radiation. FEowever,
quartities of the tubes skould not be so installed, or so stored outside the
shipping carton, that they will be within a few inches of personnel or ia proxi-
=ity to vhotcgravhic film for exvended periods of time. For exarple, however, a
40-hour week exposure at about one (1) foot from a bank of 5CO tubes (covering
an area of 20 inches x 45 inches) is weli within the accevted tolerance limits
Tor personnel. Reasorable care should be exercised in handling and disposal of
broken tubes. In general, attention should be given to thae foliowing:

(a) Avoid breatning dust or vapors from broken tubes.
(b) Avoid centacting broken parts with bare hands.

{c) Use wet rag to pick up broken parts., Wrep broken parts in rag and tie
Securely so as to form a package. Thoroughly washk hands after disposal.

(3) Dispose of broken or defective tubes as they are taken out of service.
Jne or two tubes at a time may be disposed of with normal waste material
Accummulation of tubes in one concentrated ares of the place of final
disposition should be avoided.
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OPERATING LIFE IN HOURS
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CATHODE CURRENT IN MILLIAMPERES DC. FIG. 2
FIG |
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|- 422"MIN
(SEE NOTE 2)
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9 L ReD svMBOL- 3\& '
BULB SEE "HANDLING" po
PAGE 2) i £
l OPAQUE OR o~ "f
33Max '.' TRANSLUCENT (o
! ) COATING ON [
BUL.B
-
a2 wax
155 max: 164" 32 X - SCREW
SUPPLIED WITH TUBE BASE END VIEW
ALLOWS FOR MOUNT-
ING N A BRACKET
& -5 THICK
LOCATING
3" PIN
3 DivENSION A
; /s NoTE 2) N — g R
e I i
g N b %_1'_-4 L 125" 005"
Thaax, 32 g MOUNTING - g
B " EI+ Ll
N FI SURFACE -375"+005
_4l—(i . VIEW SHOWING
- MOUNTING DIMENSIONS

o Ro,

NOTE 2-CLEARANCE DIMENSIONS TOAPPLY WITHIN THE LIMITS
DEFINED BY DIMENSION "A’ ONLY {SEE BASE END VIEW}



BELL SYSTEM PRACTICES AB46.413B
Transmission and Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 413B ELECTRON TUBE

413B

DESCRIPTION

The 413B is a two-electrode inert-gas-filled cold cathode tube having a high
current rating. In addition to its initial field of use in telephone message regis-
ter circuits it is especially suitable also for use in control circuits such as in
switching or pulse counting apparatus.

CHARACTERISTICS
Forward or Inverse Average Cathode Current . . . . . . 20 200 milliamperes
Average Life, Approximate . . . . . . . . . . . . , 10000 10 hours

File: Cold Cathode Section

© American Telephone and Telegraph Company 1962 4'38
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MAXIMUM RATINGS, Absolute System (Note 1)

Cathode Current (Note 2)

Peak, Forward or Inverse - . + - =« .+« « « « + .+ .+ . . 200 milliamperes
Average, Forward or Inverse- S A T 70 milliamperes
Averaging Time - - - L T T S I 2 seconds
Ambient Temperature L1m1ts L L -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage

Forward . . . T 1) 200 255 volts
Inverse . . .+ .« . . . 180 200 - volts
Anode Voltage Drop, Forward or Inverse .+ +« +« « . 55 62 75 volts
Ionization Time (Note 3) . . . . . . . . . . . . . -~ 1 - millisecond
Deionization Time, Approximate . . . . . . . . . . - 2 ~ milliseconds

MECHANICAL DATA

Mounting Position . - . . « « . o o . o o L o . o o .0 0. Any
Net Weight, Approximate. . . . + +« « . 1.2 Ounces
Dimensions and pin connections shown in outllne draw1ng on page 3.

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 he 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.

Note 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.

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

Note 3: With 15 volts overvoltage (15 volts above ancde breakdown voltage) when tube is in total
darkness.



PAGE 3—-4I38

OPERATING LIFE IN HOURS
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OPAQUE OR
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3312 MAX. COATING ON
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4.188"MAX.
[e—— 1.266"MAX. " !
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SUPPLIED WITH TUBE BASE END VIEW
ALLOWS FOR MOUNT-
ING ON A BRACKET
031"-094" THICK
LOCATING
094" DIMENSION A H PN
T = IF ~" (SEE NOTE 4) 7 e—— 2oL e
== SIZ" = 3
594" “{5;" 004" MIN. — |} lies k005"
875"MAX. 26" MOUNTING "4005"
| Ll r"'L—[ SURFACE 375X
VIEW SHOWING
140" MOUNTING DIMENSIONS
o70" NOTE 4-CLEARANCE DIMENSIONS TOAPPLY WITHIN THE LIMITS

DEFINED BY DIMENSION "A" ONLY. (SEE BASE END VIEW)
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414A

MEASURED AT
6" DA ON BULB

HEATER \’%{ PLATE
GATHODE, 73“ F,

v Y
3 1Mo, . SUPPRESSOR GR|D~(° -+ SGREEN GRID
13w % SINTERNAL SHIELD ,
GONTROL GRID » GATHODE,
G UPPRESSOR GRID
o INTERNAL SHIELD
£7-1 MINIATURE
ETTTON 7-PIN BASE
DESCRIPTION

The WINA isa miniature pentoce with 3% indirectly neattd cathooés

WAX L MUM RATINGS (Desigh genter valves)
Plate voitage +*°°" IPPTTERELE et . eesere 8 veits
Screen»Gr\d ® vtage reer ettt uo  vats

plate pissicatiod seaserett RSP R 7 watts
Screen-Gr\d pigsipation PP ELE A . PETERE g,5 watt
Cathoo Querent .................... SUMUR IS . 8 m||(iamneres
Heatel Cathcae voltase ITTTEERE L PPEEREE ettt 9 volts
Bulb Temperatur® ‘.............'.... PR T R 1209 centigrase
GENERAL CHAR&CTERISTICS
ELECTR\C&L DATA
Heater? yoltage: p-C of p-C ...................‘............. ...... . 3.3 yolts
Heater Current sertttT TR ................ ...... NPT EEE L 150 niiliamperes
pirect \nterelectrode Capacitances .......A..,...... Wy thout gith
gxtecnal gxternal
ghielo chield
(RHA #316)
ptate o Grid, Max imuf ..........‘............... 0,02 *0.012 wuf
{nput ......A(...................‘.........‘..... Y.l 4.3 upf
Qutput .......................................... 2.0 *2.9 uuf
MECHAN\CA\ DATA
Cathode ....................................................... coated Unipotent\a\
fulb ..,.,.......................,..................,.....‘,... T5-1/2
pase ‘..................‘...................................... Miniature® Button. 7-pin
Mounting position ......‘...................... . Any

sgxternal shield (RMA #3168} connected ro cathodes pins #2 an

Operating sonditions anad Charactetis




OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage ....cuuuun Ceeintaseans st renttisensenseneitoattsasnan B0 wvolts
Screen-Grid Voltage .....cu4vn e berreeessaerensanns I et Rt e 60 volts
Cathode Resister ...... et tareatsiensaaanetssesresaatenseanns PPN 510 ohms
Plate Current ...iiveisieannsusaanees Ceeserattaceceresstasatarensnes ¥.2 wmilliamperes
Screen—Gria Current L ..vuu, Ses it anansananas Bt ireees S 1.5 milliamperes
Plate ReSisStance ....cerevess ressarens taeeseseraserensanreansasnane 0.35% megohm
Transconductance (...ase Cleeraiarrteraseresanares eeteratatsannaenens 2780 micromhos
Grio Voltage (approxi~ate) for 10 Microamperes Plate Current ....... -8.5 volts
16 [B=63 vOLIg | T T 1§ 6= T 7
\ = Ef=6.3 VOLTS !
E.=60 VOLTS' Ec,=—1 d s LA / ,
8 ' ] ! el l L/ 4
EE : o g EpEce=9 |/ /
= L/ — g3 L /7oA
o s8¢ gg 8
-4 p . = / 60, ,
E:l 1 + K w oot Y, A
<=, i 5= . L4
aZ K 7 —4 4 4
- i ]l &£ : /‘ / 4/ 39/
: 1 ) . 4] . r —\// /
0 40 80 120 160 200 12 -10 -8 -6 -4 -2 0
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= =
4 6 z 6
%o N Ef=6.3 VOLTS 2y E=s3volrs | | | 7T,
g2 [\ - E.==60 VOLTS o o En-Ecom=90/| £ V/
o ¢ TE=-1 °F V75
23 | P - 23 AT At
0; 2 T T Tz OE'. 2 A %D/
23 N sl | 23 A K
d ' 4 — ]
g~ | ] L1 1 €= o e
v 0 40 80 120 160 200 v -2 -0 -8 -6 —4 -2 o
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32'g=e3volrs | | ? 5000 ™ Te—savours | [ | | ] )
w EpoEprp =S 0 | i
Sy 24| Br02700 7\5 e W 4000 |
iz | \ WIE 2 A/
20 LT INGNCA AR ok EvEce=sof [/ I/ |/ |/
2z | N\ L\ \ 3 23000 ' 7 f
ot ) IR W 38 Vicives
£z L INONCAN A 55 )L AV
3= 8 2000
a ; NN RN N U=
2 - QAN 3 774
ol i R Y 5" 000 ! FATAVIE,
— _ — _ — - T Y B
12 -1 -8 6 -4 2 0 AV \/ / /
CONTROL GRID VOLTAGE o 4 EEHE
-12 -10 -8 -6 —4 -2 [v]

CONTROL GRID VOLTAGE
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BELL SYSTEM PRACTICES SECTION ABLG.L15A
Transmission Engineerinz and Data Issue 1, April, 199
Electron Tube Data AT&TCo Standard

ADVANGCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4I5A ELECTRON TUBE

5 MINIATU
o ZMAX.—P ME._A_E;URED PENTOD
AT|GDIA. .
ON BULB, UHF
L]
|
15 MAX. 53 R
BULB 1L+ 3
J 8-32
12 MAx
4 415A
WUt :
\57—| MINIATURE
BUTTON 7-PIN BASE
HEATER PLATE
CATHODE AND—p5¢-  -%]—SCREEN-GRID AND
INTERNAL SHIELDS lﬁ X6 INTERNAL SHIELD
)
CONTROL-GRID SUPPRESSOR-GRID
DESCRIPTION
Miniature Suppressor-Grid Pentode
HOUNTING
This tube may be mounted in any position.
HEATER RATING
Heater Voltage, A=C oF D-C Luiiieureirennnoeneseecenncnsnenanes eaeee 6.3 volts
Nominal Heater Current ....ovvveevesnene Gedevevesactosrsusstsncunsans 150 milliamperes
MAXIMUM RATINGS {Design Center Values)
Plate Voltage ...... tedtsesatnosesvannannan 180 volts
Screen-Grid Voltage ..... veses N0 volts
Positive Suppressor-Grid Voltage . 27 volts
Plate Dissipation cceveeerenennesnecncoes . 1.7 watts
Screen-Grid Dissipation vveea.. e etsatsaaintansteaccairecncnerncsanss 0.76 watt
Cathode CUIFent ..cvceueerreeresencoannsssessscencnaanss tevarrresane 18 milliamperes
Heater-Cathode Voltage ...covvuviucuccacecncccnsrsnavonnens senrssense 80 volts
Bulb Temperature ...... H e et verteseesoacareraanaasaarctasonsestenanns 120 centigrade
OPERATING CONDITIONS AND CHARACTERISTICS
Plate Voltage .o.vonenne eerevenas .o R . 120 120 volts
Sereen-6rid Voltage ..ovveunee . 120 120 volts
Suppressor-Grid Yoltage ...... . -3 0 voits
Control-Grid Voltage ....... tressenanes . -2 -2 volts
Plate Current cvuievieiiaccecnronvossnnonnens eereseranas 3.6 5.2 milliamperes
Screen-Grid Current ..ocicevcecccnennsesscaveranennne versees 4.8 3.5 nilliamperes
Transconductance, Control=Grigd cvoveeceeccnceoncooonnaceanase 1850 3200 pmhos
Transconductance, Suppressor-Grid seeevevesecssssscnsscsnees 810 Y70 pumhos

i ‘H' .!: | ”'5”’ l'! ”4



CONTROL-GRID PLATE CURRENT CUT-OFF CHARACTERISTICS

Plate VYoitage ....... Cheearanaans 120 volts
Screen-Grid Voltage «.o.... 120 volts
Suppressor-Grid Voltage ...... 0 volts
Control-Grid Voltage (approxlmate) for Plate Current
of 10 Microamperes ...evueeenns Ceeaaaes et decenarcrsr s et -7.5 volts
SUPPRESSOR-GRID FLATE CURRENT CUT-OFF CHARACTERISTICS
Plate VOItage «uuevroseeenaoansroiosasesosanensossancnernatnssesane 120 volts
Screen-Grid Voltage ....oovuenenns rec i ueraresan e aeana 120 volts
Control-Grid Voltage ... ovavenn ebeaneesenana feneaeeeeny -2 voits
Suppressor-Gric Voltage (approxima e) xor Plate
Current of 10 Microdmperes ....esoveeensenssses eanan e PR .e =10 volts
INTERELECTRODE CAPACITANCES (With RMA No. 316 Shield)
Plate to Control-Grid, Maximum ...... *0.0i4 ppf
Input (Gl to Heater, Cathode, G2 & GB) *3.9 ppf
Output(Plate to Heat,er cathode G2 & G *3.0 puf
Control-Grid to Supprassor-Grld iveen .1 ppf
#External shield connected to cathode-pin #2.
NORMAL PENTODE CHARACTERISTICS
6
£1:63 vouTs] . €0 6 1] | : | Eg €z 150
14 [SCREEN-GRID VOLTAGE #120 VOLTS ——t—+ e @ ol it
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a2 /I —t 2 SUPPRESSOR-GHI!DVOIIJAGE-O A
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85 10 L ! J_‘. Eglo Co L/ 120]
=3 [ T i zg . I 7 |
O_S.l 8 /Il 1 I 35 8 : . I
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&z | |t — : ' iz , A A
4 - T =3 T s / [l
2 t i [ g 60,
Y . PP 1~
0 T 1 : W
14 — T o &= e
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L2 ~d_+—IscREEN-GRID vOLTAGE =120 VOLTS | | I [ : EBec2=|5r/| }
E’ﬂ 0 : GRID VOLTAGE0: Em © : €16 3 vouTS ] i
Essor - ] i
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O:EL 8 \\ , Eci®0 B %E ] ™ T T t T
g= L i s T i az ' | | ,/I
3 i | 2496
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T - l 1
. . == L= "
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i} g°Egp=t30 N
& 02 N f
TN
o 1 X
5000 Efz6.3 VOLTS |
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Eg 4000 T I
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gg ‘ / //
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GONTROL—GRID VOLTAGE



SUPPRESSOR—GRID CHARACTERISTICS

|
14 €f-63 VOLTS __ PLATE VOLTAGE-120 VOLTS ¢ 163 VOLTS Egie-1
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[ 1Te) \\ ww g L
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[
2 ; 0
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' BELL SYSTEM PRACTICES ‘éf—‘ " SECTION ABLG.hloA
Trensmission Enginsering and Date dﬁfjﬁ;ﬁﬂ4~&1(, Issue 1, Jure, 1949
Electron Tube Data (Pl % ‘“f% AT&TCo Standard

ADVANCE ELECTRON TUBE DATA SHEET //thf/y
7
WESTERN ELECTRIC 4i6 A ELECTRON TUBE

416A

.835".005"™ BASE SHALL BE CAPABLE OF
BEING INSERTED FREELY m?"
fe—— 780740 THD. A 7/18 THICKNESS GAUGE Wi
Py Sl

5 HOLES DISPOSED AS SHOWN

PLATE\ - |

;,E; 1
T \ Ty GRID 125"0000 mstoos,
42 az'
) l 0857
e R NS
2050 3ar R-F CATHODE ¢
005 GONNEGTION
) 5 N u
183 068!
1437" £020 Y
o ( &
(3HOLES)
781"
£030"
856" 005"
LIGHT FORGE FIT -250°£.00/°DIA,
GAUGE
BOTTOM VIEW
8 INTERNAL
4t GONNECTION-) GATHODE
KﬁgT_EE;EEEEEEEEEEEEEEEEE?E!
2&? AF e
[ =
ar 250 iy it e h\\\
o0 MAX1 roe .
) Hosa $008° .
L——-—— 860" 010" —— e ] .
[™—LOCATING PIN 820 . - 4
10707+ 020" ———————m|
5 >
N

e

'f AN

NOTE! SURFACES OF R-F CATHODE, GRID AND
PLATE CONNECTIONS GOLD PLATED HEATER- HEATER

VIEW A~A

1

N/
I

_—

I

DESCRIPTION

The UIBA is a disc-seal planar type triode designed for use as an amplifier or frequency
multiplier at freouencies in the order of U000 megacycles.

MAX1MUM RATINGS, ABSOLUTE VALUES

Plate VOIta08 «cveenavrrosresssoanssssscasanassnsrtnsnsrsoonsacnoaran 260 volts
Grid Voltage savesensonootnnseennnsnsnossaraaseransesnasasassnsnsans +1.0 volt
Plate Current ...c.aee R T 33 milliamperes

Grid CUFFENt tueveenioaesasasseeserostossnnonnsesarsrasnssssstsnnsnnss 10 milliamperes
Plate Dissipation suvesesesesssssessasnsssarsvsarsancnnertnsrsnnranse 7.5 watts

Plate Seal Temperature «vseessscosesscassaossrorsosarvsonesnssssorss 1259 Centigrade
Grid Seal Temperature siuvasiesssssesassenortotosoesnssossnesanoionns 100° Centigrade

eeeveseass U5 volts

Heater-Cathode VOIt80€ seevssesotanacrossansonnoonsanssnas




GENERAL CHARACTERISTICS
ELECTRICAL DATA

Heater VOItage suviosnssessanssoannsanssscnsaanssnssaasuseatasasasse
Heater Current seoenenaess T
Amplification FACtOr coseasisenacasssassonsassaancssssnnaasansnsanas
Transconductance (lp = 20 D) cictsncorsvranvssanaarssvsssnsacsaansa
Direct Interelectrode Capacitances
Grid to Plate vovnans ves
Grid to Shelt™ ..
Plate to Shell™*
Cathode to Shell

*Cathode connected to shell through cathode to shell capacitance

MECHAK | CAL DATA

6.3 volts
t.856 amperes

B0000 micromhos

CALNOGE woaasronovssonsvonaaretasssaseestaasatanattontosssatassssnesasssne Unipotential
Mounting POSIitiON sesenssesnoneasssssaaransasssnannonsosncansranstaactnss Any
Weight, Approximate seasesesssscsessonsssascessassorassssasseasasnsonsans | ounce

TYPICAL OPERATING COKDITIONS AND CHARACTERISTICS

Plate VOl1Age coscsnesssasansansensaencttsasasessnsonasssoassnnasns
Plate CUPTent coccevoossssansssssssaastassosnonsaratsaansssanannsns
Plate DisSSipatioOn seeveseasssunansescsanatastassasssseasassnascosasns
Cathode Bias RESiStOr cesescessassenssrasosvssessassrssnnsasansnansa
Grid Supply Voltage csasesssassssrssarsssasrsessvevsasaansosssasonns
FrequencCy ceaseascassassssnasacsaasssssnasnsasassosasassstansancans
Gain (B0 Milliwatts Qutput) cesassssevicssesacnassencasaanasneannone
Gain (500 Milliwatts Qutput} .
Band Width (3 db Down} sissessers

416A

200 volts
30 amilliamperes

6 watts
250 ohms
8 volts
4000 megacycles
9 decibels

3 decibels
200 megacycles

PRINTED IN U.S.A.
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BELL SYSTEM PRACTICES SECTION ABL6.L16B
Transmission Zngineering and Data ISSUE 1, MAY 1953
Electron Tube Data A.T.% T.Co. STANDARD

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4I6B* ELECTRON TUBE

835" 005" NOTE: FOR BASE SHALL BE CAPABLE OF BEING IN-
[ o9 CONCENTRICITY SERTED FREELY INTO A 7/16" THICKNESS

l—750=40 THD.+ REQUIREMENTS
CLASS | FIT SEE NOTE 5 GAUGE WITH 5 HOLES DISPOSED AS SHOWN

PLATE. +001" W .
b 1000"+0005 " .
| 8900 > 585"£0005'
1 7 1 135" t%g(ﬁ' "’—‘_\ *'OOQ"
499'2030" , (22 200'|| 343'Max, L 98]
- MIN. 1 90°0°5 "
) : GRID 75 ' 065" 900
T L B L83 001
£.020
y CONNECTION w+.000"
_4:9'@ /(SEE NOTE 1) 085 _ooi
78'£030" a5E+005" 120°£0°5, 1 A\ X 7572008
1437, _ [SEENOTEZ | it FORCE FIT 25000 DIA
1090 037", " a0 “ <250 .
£00g" [~—856"£00"— 312" _oen GAUGE
S LOCATING PIN  BOTTOM VIEW
i " 8 INTERNAL
+030" 4 ! {016 MAX. CONNECTION CATHODE
.%{120" 30 W -y .
AX. ..
doo' I3 s +35 MIN
" ;
438 =000
W he—125"£005" .
050"+002 1 250"MAX. 520
—860"t0I15"——]
——1070".020"
A A
| N |
NOTE - SURFACES OF R-F CATHODE,,GRID AND

ANODE CONNECTIONS ARE PLATED HEATER — HEATER 41 6B
NOTE 2 - 856"£010" DIMENSION APPLIES ONLY

OVER THE 3i2" LENGTH VIEW A-A

DESCRIFTION

The 6280/416B* is & planar type triode designed for use as an amplifier or
frequency multiplier at frequemncies in the order of 4000 megacycles.

CHARACTERISTICS

Heater Voltage . + & v o v v v v ¢ 4 o o 4 0 o o o o 6.3 volts
Plate Voltage . . « +v ¢ v v ¢« ¢ o o « o o o o o o « = » 200 volts
Frequeney . . « + . . e e e e s e e e e e e e e e 4000 megacycles
Gain (50 milliwatts output) . . . . + « « v o v . . . . 9 decibels
Bandwidth (3 db down) . . . . . . ¢« ¢ . . 0 e . 100 negacycles

FILE: MICROWAVE SECTION *
ISSUE 1, 5-53 4i6B



6280/416B

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage(3) . . . . . . .. .. .. — 6.2 --- volts
Heater Current . . . . . . . . . . o . . -—- 1.18 --- anmperes
Amplificaticen Faector , . . . . . . . e -— 200 ---
Trenscorductance {Ip = 30 ma) . . . . . . —-- 50000 --~ micrcmhos
Direct Interelectrode Capacitances
Grid toPlate . . . . . . . .. .. .. 1.25 1.45 1.60 uuf
Grid to shell{4). . . . . . . .. C . 8.5 1.2 17.0 uuf
Grid to Skellf4) Hot (Eg=6.1 v; Ep=0 v) 7.6 8.7 10.3 uuf
Plate to Shellld) . . ., , ., . ... --- .019 050 uuf
Cathode to Shell 30 42.5 57 uuf
KECHANTCAL DATA
Cathode . & . & v v v ¢ v 6 v ettt s e e s e s e s . . Unipotential
Mounting Position . . . . . + + ¢ 4 ¢ 4 0 . . .. e o o« « s « Any
Weight, Approximate . . . . . & & &« ¢ ¢ 4 4 i 4 e e e e e e 1 ounce
SOCKEE 4w ¢ v v e b e e e e e e e (Equivalent to or). KS14134

MAXTHUM RATINGS, ABSOLUTE VALUES

Plate Voltage . ¢ v ¢« 4 ¢ v 4 o « o o v o s s o o o « . 270 volts

Grid VOLBBEE « + v v o v v o v o o s o o o o s v v o s { +1.5 volts
-15.0 volts

Plate Current . . . . . & & . ¢« v s o ¢ 4 i e e e e e 33 milliamperes
Grid Current . . . . & ¢ ¢ 4 ¢ 4 v 4t 4 4 e e e e e 15 milliemperes
Plate Dissipation « o « & 4 v « & + o 4 e e e e 7.5 watts
Plate Seal Temperature . . . . . e e v e e s e e s s 150° Centigrade
Grid Seal Temperature . . . + & « & &« o o & o & o o « 100° Centigrade
Heater-Cathode Voltege . . . . . . . ¢« . « ¢ « & PR L5 volts
TYPICAL OPERATING CONDITIONS AND CHAPACTERISTICS
Plate Voltage . . . . . . Pt e e e e e e e e e e 200 volts
Plate Current . . . . . Ve e e e e e e c e e e 30 milliamperes
Bias Circuit

Cathode Bias Resistor . . . . . C r e e e e e e e 260 ohms

Grid Supply Voltage . . . . . . . . . . .. c e e e 8 volts
PrequeBey + + v v v v v v v v o e e e e e e e e e 4000 megacycles
Gain (50 Milliwatts Output) . . . . . . . . e e e 9 decibels
Gain (500 Milliwatts Outoub) o w v 4 4 0 0 0 0 o\ W, 5 decibels
Band Width (3 db Down) . . . . . . e e e e e e e 100 megacycles

Note (3): For optimun life, heater may be supplied from a source of 1.8 + 0.2
volts through a circuit resistance of 4.16 ohms.

Note (4): Cathode connected to shell through cathode to shell capacitance.

Note (5): Witk the .750"-40 thread screwed into a guage having a thresd with
a .750"«L0 class 1 fit, the .856", 1.070" and .180" diameters must
fit in eylinders concentric with the .750"-40 thread and having
dianeters of .895" x .720" long; 1.135" x .157" long; and .210" x
-375" long. Allowances for these tolerances must be msde in any
circuit design.

1-D-53-4 PRINTED IN U.S.A. T2726



BELL SYSTEM PRACTICES SECTION AB46.417A
Transmission Engineering Data Issue 3, September 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4I17A ELECTRON TUBE

417A

DESCRIPTION

The 417A is a 9-pin miniature triode with an indirectly heated cathode. It is
intended primarily for grounded-grid operation in the input stage of broad band
amplifiers.

CHARACTERISTICS

Heater Voltage . - -+ .+ +« « v« v v v v e e e e e e e e e e e 6.3 volts
Maximum Plate Voltage « e e e e s e a e e e e e e e e e e e 200 volts
Amplification Factor e b e e e e e e e e e e e e e e e e e 43

FILE: MINIATURE SECTION

(:) American Telephone and Telegraph Company 1962

417 A



417 A-PAGE 2

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage (Note 1)
Heater Current .
Direct Interelectrode Capa01tances

Input (cathode to grid and heater) .

Output (plate to grid and heater)
Plate to Cathode and Heater -

Mechanical Data

Cathode,

Bulb |

Base , | | ., ., |
Mounting Position

MAXIMUM RATINGS, Absolute System (Note 2)

Plate Voltage.

Plate Dissipation -
Cathode Current -
Heater Cathode VOltage
Bulb Temperature

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Supply Voltage.
Grid voltage (Note 3)
Cathode Resistor
Plate Current

Plate Resistance
Transconductance
Amplification Factor-

6.3 volts
300 milliamperes

«(without external shield)

9.0 uuf
1.8 uuf
0.48 uuf

. Loated unipotential

. T 6%

Small button 9 pin
. e o+« .« Any
200 volts
4.5 watts
40 milliamperes
55 volts

130° centigrade

130 150 volts
- 7.5 - volts
360 62 ohms

. 23.0 22.5 milliamperes
. 1850 1700 ohms
-25000 25000 micromhos

44 43

Note 1: For optimum tube life the heater voltage specified (6.3 volts) should be regulated to +5%.

Note 2: 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.

Note 3: Reference point for "Grid Voltage

" jg the negative end of the cathode resistor. Operation

with the control grid positive with respect to the cathode is not recommended.
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875"

—a MEASURED AT .438"
MAX. [ Dia. oN BULS
GRID
HEATER
|
\ \
1.500" .
MAX. T63
BULB NO CONNECTION
1.750" uy v PLATE
wAN 125"+ 094
VIEW A-A
l UU U E9-1 SMALL BUTTON

9-PIN BASE

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES ABL6 . 418A
Transmission Engineering and Data Issue 1 April 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATAV SHEET
WESTERN ELECTRIC 418A ELECTRON TUBE

418A

DESCRIPTION

The L418A electron tube is an indirectly heated cathode type tetrode. This tube

was designed primarily for use as a power output tube in broad-band video and inter-
mediate-frequency amplifiers.

CHARACTERTSTICS

Heater VOLEEBZE « « o ¢ = o o o o = o o « « C e e e e s e e . 6.3 volts
Cathode Current . . ./ Ep = Ee2 = 150 volts f e e e e e e . 70 milliamperes
Transconductance . . +\Eq] =0 R =2T7oms/. . .. ... .. 26500 micromhos

File: General Purpose Section
Issue 2, 4-56

418A



518A - Page 2

CENERAL CHARACTSRISTICS

ELECTRICAL DATA

Heater VOItBZE « « « o « o o o o o + o o o = o « « o o+ o o « 6.3 volts

Heater CUFTERE « v « v v o 2 o o o « o o o + o o o o o + o o & 0.6 arpere

Direct TInterelectrode Capacitances Without
Bxternal
Shield

Grid to Plate ¢ . v 4o 4 v 4 4 4 s s s e 6 s e s s e s s s s s« 0.055 ppg

Ioput: 8L tO (M+k+E24i.8) « « « « & & « & « o o o o o o+ o o 15.0 puf
Output: D tC (M+KH+E24E.8) + o « ¢ o o o 4 o o e 4 o4 e 4 e 2.6 ppf

MECHANICAL DATA

Cathode o 4w v v v & v o 2 o o s o o 8 o o o o o s & s Coated Unipotential
Bulb & v v 4 vt s e e e s s e e e e e e e e e e e 79
BABE v 4 4 s 4 4 b s e e e e e e e e e e e e See outline drawing page b

Mounting Position . . . . ¢« & v v ¢« o 0 0 v 4 e . e Any
Dimensions and pin connections shown in outline drawing on page U4

MAXTMUM RATINGS, Design Center Values

Plate VOlt882 + v ¢ v ¢ 4 o & o 4 o « o o o o ¢« o o = o = o o « 250 volts

Screern Grid VOltBZE + v 4 o o o o o s s 2 o « o s » « o « o o 150 volts
Plate DIssSipebion + + v ¢ o o o o o s o o o s o » o « s o o o » 8.5 watts
Screen Grid Dissipation o v o & o ¢ o & 4 s 4 4 5 ¢ o & o o o 3.0 watts
Control Grid Dissipation . . . « ¢ ¢ ¢« ¢« 4 ¢ & ¢ o o » s o o & see footnote *

Cathode Current . . ¢ & v v ¢ 4o v ¢ o o o o & o« o s o o & o o « 90 milliamperes
Heater-Cathode VOlta8ZEe + & « o o o o 2 + o 5 o ¢ o o ¢ « « o « 90 volts
Bulb Temperatil'e + o 4 4 o o & o o = 2 o« o s o s s o o o o o o 130 centigrade

MAXTMUM CIRCUIT VAIUES

Grid Circuit Resistance:
For Fixed BiGS « &+ & v v 4 4 v o o 5 4 « o o o o v o o s o & 0.05 megohm
For Cathcde BiaS + o 4 &+ v & & o o o o o o s 4 o o o ¢ o o &« 0.10 megohm

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage « « o v o v v o o ¢ ¢ ¢ 4 & o o o » 120 150 volts
Screen Grid Voltage « « o « & o &+ o « a 2 o o » » 120 150 volts
Control Grid Voltage . « o ¢« « o« 5 o « o 3 « o -1.0 - volis
Cathode Bigs Resistor « ¢ v v v v o ¢ « o o 2 « » -— 27 obms

Plate Current « « « + o + o o o s o o o o o « o & L7 50 milliamperes
Screen Grid Current « « « & + v 4 ¢ ¢ . 4 . . . . 20 20 milliamperes
Plate ReSiStANCE + & v 4 « « 4 & ¢ o + o = » o . 18000 18000 ohms
Transconductance . . . . . . . . ... . . .., 26500 26500 micraomhos
Control Grid Voltage (approximate) for

Plate Current of 10 microammeres . « . + « « « & -9.5 -——- volts

* Operation with the control grid positive with respect to the cathode is not
recommended.



Page 3 - 418A

0w

w

'

& Or—TEeswos Ee s

3 Ecg= 90 VOLTS 0

3 IS P, |

-

= -

2

- o

8 20

g

=)

o -2

=

g o

2 o0 20 80 120 160 200
PLATE  VOLTAGE

o C[Ere3vors ————

i |Ecp=[20VOLTS| deet—T"] Ecy=0

] y

o

Z e0

E { |

: = ‘

£ 40

-

=T

3 // A d—2

8 20 S

ju

<

2 / =3

0
) 40 80 120 160 200

PLATE VOLTAGE

w

& 120

& Er=6.3VOLTS B0

- Ecp=150 VOLTS

3

-

=80 /] o ——

z

£ // .=

& a0

& -3

=] / S e, aas

° =3

w

E oL

2 o 40 80 120 160 200
PLATE VOLTAGE

wn

t

& 120 ]

%— E¢=6.3 VOLTS Eb=Ec, =l 9‘

I

-

2 Z

= 80 7 20

z

[ /

E 40 e 1 9}

@ L~ v

z L1 // L~

(3] [ /4

= // / /

g Ol

g 5 -4 - -2 -1 [¢]

CONTROL GRID VOLTAGE

SCREEN CURRENT IN MILLIAMPERES

SCREEN CURRENT IN MILLIAMPERES SCREEN CURRENT IN MILLIAMPERES

SCREEN CURRENT IN MILLIAMPERES

60

Er=6 3 VOLIS
N\ Ecz= 90 VOLTS

40

L~

20[—Y £g,-0
N -1
-2
% a0 80 120 160 200
PLATE VOLTAGE
E¢=6 3VOLT5
80 Ecp=120 VOLTS
60 \
\‘\ \
40
N \ — Eci=0
\ N =
20—\
~ \-. -2
| S -3
% 40 80 120 160 200
PLATE VOLTAGE
120 E¢=6.3 VOLTS
N Ecp=150 VOLTS
N
80 N \\
\ \
\ £¢)=0
40 N R s s s s '_'
\ 3
s S— -3
o =4,
(V) 40 80 120 160 200
PLATE VOLTAGE
60 I |
T T
Eb=Ecp=| 9
40 7
L 20
20 = Cow
e =3 = = 0

GRID VOLTAGE



~Page b - 4IBA

32000 32

s || \ \ _ )

I

: i \z \po |5o/ R

| 120 o

€ 240001429 . 24 8

] / / z

2 \rp o /(m ) A /An :;n.

S 16000 / 18

g \ \/ / :

Q a

I A [

= =

3 \ \ / E426.3 VOLTS o

2 8000 08 ¢%

8 / 4 r w

) N =]

2 . ~ i

& / 7 — _

[ /

(o)
0 -5 -4 -3 -2 -1 o
CONTROL GRID VOLTAGE
3
12 Max,
SCREEN GRID
4 /
j CATHODE AND HEATER
iINTERNAL SHIELDS
. TS NO CONNECTION
13 MAx. BULE NO GONNECTION
1%14.&\1(
PLATE. CONTROL GRID
\. J/
" - HEATER CATHODE AND
35 MAX g3 MIN INTERNAL SHIELDS

¥

A develomment of Bell Telephone Iaboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.
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BELI. SYSTEM PRACTICES : SECTION AB46.420A
Transmission Engineering and Data Issue 2, June 1962
Electron Tube Data A.T. & T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 420A ELECTRON TUBE

420A
DESCRIPTION
—— The 420A electron tube is a double-triode having separate indirectly heated

cathodes. The heater is center-tapped to permit operation from a 6.3 or 12.6 volt
filament supply. This tube has been designed for use in d-c amplifier circuits where
tube requirements include a high order of mechanical and thermionic stability as
well '‘as long life expectancy.

CHARACTERISTICS

Heater Voltage . . « . « « v v v« v v v v v e e e 6.3 volts
Plate Current (each section) }_ - 1ts: - - olt {0.15 milliampere
Transconductance (each section) Ep = 110 volts; K 0.6 v 500 micromhos

FILE: MINIATURE SECTION
—»- Indicates a change

@ American Telephone and Telegraph Company 1962



420 A- PAGE 2

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage .
Heater Current . .
Direct Interelectrode Capac1tances

Grid to plate (each section) .
Input (each section)

Output (Section #1).

Qutput (Section #2).

Plate 1 to Plate 2.

Grid 1 to Plate 2

Grid 2 to Plate 1

Mechanical Data

cathode .

Bulb

Base

Mounting P051t10n

Parallel Series

6.3 12.6 volts
360 180 milliamperes

without with external
external shield shield (EIA #315)
1.4 (a) 1.4 uut
1.5 (ay 1.7 uut
0.8 (8) 1.5 puf
0.6 (a) 1.3 uuft
0.9 (by 0.8 uuf
0.01 (b) 0.01 uuf
0.01 (b) 0.01 nuf

Coated Unipotential

T 6%

Small Button 9-pin

Dimensions and pin connectlons shown 1n out11ne draw1ng on Page 4

MAXIMUM RATINGS, Absolute System (Each Section)

Plate voltage .

Plate Dissipation

Plate Current . . . .
Heater-Cathode Voltage .

225
1.0

Any

volts
watt-=—

5 milliamperes

75

volts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS, D-C AMFLIFIER (See Fig. 1)

(Values are for each section unless otherwise specified)

Heater Supply Voltage
Heater Ballast Resistor
Plate Supply Voltage . .
Cathode Bias Resistor (Cathodes t1ed together)
Plate Current . .
Grid Current (max.)
Plate Resistance.

Load Resistance .
Transconductance
Amplification Factor .
Balancel . . .
Stability? .

() With external shield #315 connected to cathode pin
(b) With external shield #315 connected to ground with other elements.

~p- Indicates a change

12.6

35

. 310
150, 000
0.15
10°9
0.14
0.9
500

70

0.3

volts

ohms

volts

ohms
milliampere
ampere
megohm
megohm
micromhos

volt

5 millivolts

of section under test.
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Balance is the condition obtained when grid voltages have been adjusted so that
resulting plate current values are equal in both sections of the tube. Value
shown above is the maximum grid voltage differential necessary to obtain balance.

Stability is defined as the capability of the tube to maintain the condition of
balance described in Note 1 in a circuit such as shown in Fig. 1. The arithmetic-
al average value of input voltage change necessary to maintain balance for a
production sample group of tubes will not be greater than the value given. This
average value of input voltage change is determined over a 7-hour testing period
immediately following a 9-hour circuit acclimation schedule. (A 5 millivolt

change in input voltage is equivalent to a 0.26 volt change in the output
voltage.)

310 vou:_J
——"AA— —AAA ++
51000 | 5000 | 5000 |0.3I5MEG. éO.SMEG. 45von:rs

= 0.9 MEG.

1000 a4MEe§ OUTPUT
{ 420A /A 35 35
INPUT
0,18 MEG. =
_L HH

TOLERANCE ON RESISTORS= 1% 126 v.
ADEQUATE BY-PASS CONDENSERS SHOULD BE PROVIDED TO PREVENT

PARASITIC OSCILLATIONS.

THE BALLASTED HEATER CIRCUIT IS USED TO ESSENTIALLY CANCEL

OUT VARIATIONS IN HEATER POWER DUE TO SMALL VARIATIONS IN
HEATER RESISTANCE.

FIG. |

1] wn
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[

[
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FACTOR
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—Indicates a change
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION ABL6.421A

Trensmission Engineering and Data Issue 2, October 1953
Electron Tube Deta A.T.& T.Co. Staendard

ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 42IA* ELECTRON TUBE

421A

DESCRIPTICN
The 5998/4214* is a double triode having separate indirectly heated cathodes.

It is intended for use ss a series tube in regulated rectifier circuits.

CBARACTERISTICS

Heater Voltage - - = = = = = = = = 0 0 2o m &4 & w = o - 6.3 velts

Plate Current per Section {'Ebb = 110 volts;} - - - 125 milliamperes
Transconductance per Section \ Rk = 65 ohms - - - 20000 micromhos

FILE: GENERAL PURPOSE SECTION
Issue 2, 10~53

42| A%
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GENERAL CEARACTERISTICS
ELECTRICAL DATA

Heater Veltage =~ = = = = = = = = = = = = = = « o = = = = =« €.3 volts
nzater Qurrent « = - + = - = = = = = = & - -« - - - o - - 2.4 amperes

EECHAKICAL DATA

Cathode = = = - = = =« - - - - - - - R Coeted Unipotential
Bulb = = = = = = = = ¢ = o 0 & s e m e a - aa .. ST 15
Base - = = = 4 = = =« - 4 - s o - = - m e e e -~ hedium 8-pin cectel
dounting Position = = = = = = = « = 4 - - -~ - - - Ary
Dimensions and Pin Connections - = = -« - - - - See (utline drewing page 4

EAXIMUM RATINGS, Design-Center Values (Zach Tricdej

Plate Voltage =- « = = = = - = - - - = 0 0 o o o -~ 250 volts

Flate Dissipation =« - = = = = = = = = - - -« - o - 13 watts
Cathecde Current = = = = =« - - - - - - =@ = = & - - - 125 millismperes
Eeater-Cathode Voltagel - - = - = - - - - - - - - - 150 volts

Bulb Tempereturel - - - - - o o - o o oL Lo 200°Centigrade
Kaximur Grid Circuit Resistence for Cathode Bias - - 0.1 mezohm

OPER-TING CCNDITICNS AKD CEARACTERISTICS (Each Triode)

Plate Supply Voltege = = = = = = = = = = = = - 110 110 volts
Cethode Bias Resistence =- - - - = = - - o _ _ 90 €5 okms

Plate Current =« - - = - = = = = - o o - o o o 100 125 milliamperes
Arplificatien Feetor - = - « = = = -0 - - - - - 5.9 6.1

Plate Resistence = = = = = = = = = o = o - < & 330 305 okms
Transconducteange - = =« = = = = - & & = « - o o 18200 20000 micromkos

Xote 1: For optimum life expectancy the Lhester-cathede voltege should not
exceed 90 volts and foreced-air cooling should be provided. The air
flow should be sufficient to ksep the bulb tempersture below 15G°C.
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BELL SYSTEM PRACTICES SECTION ABL6.422A
Transmission, Engineering and Data ISSUE 2, OCTOBER 1952
Electron Tube Data A.T.&% T.Co.STANDARD

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 422A ELECTRON TUBE

422A

" DESCRIPTION

The 4224 is a double diode with indirectly heated cathodes. It is used as
a full wave rectifier to supply direet current from an alternating current socurce.

CHARACTERISTICS

Heater Voltage - - - = = = = = = = = = = = = = = = = = = = 5 volts
Maximum Peak Inverse Voltage - = = = = = = = = = = = « = = = 1800 volts
Maximum D-C Output Current - = = = = = = = = = = = = = = = < 400 milliamperes

FILE: RECTIFIKR SECTION

ISSUE 2 9-52 422 A
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GBNERAL, CHARACTERISTICS
ELECTRICAL DAT:

Heater Voltage - - - = = = = = = = = ¢ = = = 0 = = o - - - 5 volts
Heater Current = = = = = = = = = = = o = = = = - v = = = = 3 amperes

EECHANICAL DATA

Cathode =~ = - = = = = = = = = = o0 = = ¢ = = = = = = - Coated unipotential
Bulb = = = = = = = = = = = & m = e - - - .- a- -~ ST16
Base = = = = = = = - = = % = & - .= .-~ - - - Medium Shell Cetal
Kounting Position = = ~ = = = = = = = = = = = =« = - - Any

Dimensions and pin connections shown in outlined drawing on page 4.

RATINGS,Design-Center Valuss

Maximum Peak Inverse Voltsge - = = = - =~ = = = == = = - - - 1800 volts
Maximum Steady State Peak Plate Current per Plate - - - - - 0.9 aapere
Meximum Transient Pesk Plate Current per Plate - - - - - - L amperes
Maximum A-C Plate Supply Voltage per Plate = = = - = - - = See rating chart
Meximum Steady Stete D-C Output Current per Plate =- - - - See rating chart
Hinimum Effective Plate Supply Impedance per Plate - - - - 100 ohms
Tube Voltage Drop ( at 300 milliamperes per plate )- - - - 26 volts
Haximum Buldb Temperaturel ---------------- 150 centigrade
TYPICAL OPERATING COMDITIONS
Full Wave Rectifier Input To Filter

Capacitor (Choke
A-C Plate Supply Vcltsge per Plate = = « - - - - 385 L50 volts
Input Capscitor = = = = = = = = = = = = = = = = 1¢ --- microfarads
Input Choke (minimum) - - - - - = = = « = = - = --- 10 henrys
Effective Plate Supply Impedance per Tlate - - - 1C0 --- ochms
D-C Output Current = = - = = « = = = = = = - - = 30C 350 milliamperes
D-C Output Voltage = = = = = = = = = = = = = = - 395 360 volts

RATING CHART
PERMISSIBLE D-C LOAD CURRENT PER PLATE
vS RMS SUPPLY VOLTAGE PER PLATE
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Note 1: Temperature limit given is that required to obtain optimum tube life.
Forced-air cooling is necessary to meet this limit. Maximum permissible
bulb temperature is 200 centigrade.

800
& HEEEEE
B CHOKE INPUT FILTER
g oo Ep =50 VOLTS
(@] = S
2 c00 L = I0HENRYS
5 —
& 50l ] 635 RMS. VOLTS
2 ] 00 pgR PLATE
b == 50—
o 400 500!
H = 450
€ 30075 420
5 300
& 200
3
2 100
0 :
O 40 80 120 160 200 240 280 320 360 400 440 480

D-C LOAD CURRENT IN MILLIAMPERES

[ LI [ T T T TTT
1000 CAPACITOR INPUT FILTER
. 900 E5.0 VOLTS
] C=IOMF
2 sool—~ TOTAL EFFECTIVE PLATE SUPPLY
o ] IMPEDANCE PER PLATE=100 OHMS|
™ R | HER
= — — 600
2 [ —— N |_|rms. voLTs
£ 500 T M550 PER PLATE
'E ‘\'h- [Tt N
I =] ] \‘s\oo
g 500 <] - 350
> 40 ey \\ ™ “00
— \Y
2 e 50
= ——
© 200
o
100
0—%0 80 120 160 200 240 280 320 360 400 449 480

D-C L.OAD CURRENT IN MILLIAMPERES



L22A-Page 4

I‘le—GMAX."-

j_:.li%mx i

B8-II MEDIUM SHELL
8-PIN OGTAL BASE

HEATER \ [NO GONNEGTION

NO CONNEGTION \

PLATE H# | / NO CONNECTION
NO GONNEGTION PLATEH 2
£ 1000
[0
& 900 v
p=3 L/
< 800 7
- Eq=50VOLTS /s
g 700 —
Z .
w 600 X
< 500 -
a , ’
?“d: 400 /,
E 300 <
& 200
5
o 100 —
W
£ O
2 0 10 20 30 40 50 60 70 80

D-G PLATE VOLTS

i development of Bell Telephone Laboratories, the research laberatories of the
American Telephone and Telegraph Company and the Western Electric Company.

1-J-52-4 PRINTED IN U.S.A. T2720



BELL SYSTEM PRACTICES SECTION ABL6.423A

Transmission Engineering and Data 1SSUE 3, DECEMBER 1952
Electron Tube Data A.T.& T.Co. STANDARD

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 423A*ELECTRON TUBE

423A
DESCRIPTION
The 6140/4234*is e two-eclectrode inert-gas filled cold cathode tube designed
primarily for use as a voltege reference tube, This tube has characteristics
which are exceptionally stable with life and with variations in ambient
temperature.
CHARACTHRISTICS
Cathods Current . . . & ¢ + v v ¢ v v @ v e e e e e e e 4 to 8 milliamperes
Anode Voltage Drop « + « + « + .« . . e e e e e PN 100 volts
Regulation, Max. (4 to 6 Milliamperes D-C) . . . . . . .. 0.75 volt

FILE: COLD CATHODE SEGTION
ISSUE 3, 11-52

423 A%
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RATINGS, Absolute Values
Cathode Current, Forward
Haximum . . . . . . . e e s e e e e e e e e e 8 milliamperes
Mipimum . . . . . .. e e e e e e e e P 4 milliamperes
Eaximum Inverse Anode Current ....... e e e e 0.0 milliampers
Ambient Temperature Limits . . . + « ¢ ¢« v ¢ o o ¢ & -55 to + 60 centigrade

ELECTRICAL DATA

Min. Bogey Max.

Anode Breakdown Voltage . . . .. « ¢« « « o . - 135 160 volts
Anode Voltage Drop at 6 H1111&mperes (p-c)l. . 99 100 103 volts
Regulation (4 to 6 Milliamperes, D-C). P -—- 0.3 0.75 volt
Tempdrature Sensitivity of Anode Voltage Drop
anode Current, 4 Milliamperes (D-C) . . . . =--= =0.01 --- volt/c
Anode Current, 8 Milliamperes {D-G) . . . . =--- =0,02 --- volt/ec
Fluctuation® . . . . . T -——- 0.02 0.1 volt
Stability? . . . . . . . . . e e e e e e . === 0.05 0.2 volt
MECHANICAL DATA
Mounting Position . . . . . . . . . . . . .. e e e e Any
Net Weight, Approximate . . . . . . . . . . . . « e e 0.3 ounce
Bulb . . o . L st e e e e e e e e e e e P T 6-1/2
BasSe & . v 4t e e s e e e e e e e e e e e e e e Small Buttam 9-pin
Note 1: These values are for new tubes. Anode voltage drop will stabilize
within 3 ninutes after starting. The stability chsracteristic
should be considered during tube life.
Note 2: The anode voltage drop variation during a short period of time
(one to ten minutes), with the tube operating at one value of current
and temperature within its ratings, will not excesd the above stated
maximum value.
Note 3: The drift of anode voltage drop over a period of 1000 hours, with the

Note 4:

tube operating at one value of current and temperature within its
ratings, will not exceed the above stated maximum value.

Pins marked "™NOQ CONNECTION" should not be coanected to any portiom
of an external circuit, Failure to observe this precaution may result
in improper operation of the tube.
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BELL SYSTEM PRACTICES SECTION AB46.423C
Transmission Engineering and Data Issue 1, December 1962

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

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 423C ELECTRON TUBE

423C

DESCRIPTION

The 423C is a two-electrode inert-gas filled cold cathode tube designed
primarily for use as a voltage reference tube. This tube has characteristics which
are exceptionally stable with 1life and with variations in ambient temperature.

CHARACTERISTICS

Cathode Current . . . . « +« « « « « & +« & + « « « = « .4 to 8 milliamperes
Anode Voltage Drop . . . . . . . . . . e e e e 100 volts
Regulation at 4 to 6 milliamperes d-c (Note 5-page 3. . . . . 0.75 volt

File: Cold Cathode Section

(:) American Telephone and Telegraph Company 1962

423C



423C —-PAGE 2

RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum . . - P I 8 milliamperes
Mlnlmum PR T T T T T 4 milliamperes
Maximum Inverse Anode Current L 0.0 milliampere
Ambient Temperature Limits. - - - . . . . « . . . . . .-55 to +60 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage. . - .. - 135 160 volts
Anode Voltage Drop(E;,)at 6 M1111amperes(D C)Note 2 - 99 100 103 volts
Regulation (4 to 6 Milliamperes,D-C) (Note 5) - - - - - 0.3 0.75 volt
Temperature Sensitivity of Anode Voltage Drop

Anode Current, 4 Milliamperes (p-¢) - - - - + - - -0.01 - volt/c
Anode Current, 8 M1111amperes (D C) « e e e e« = -0.02 - volt/c
Fluctuation (Note 3) - - N 0.02 0.1 volt
Average Ionization Time (Note R L 4.0 6.0 milliseconds

MECHANICAL DATA

Mounting Position . . - . . < . . o o o o0 000 oL Any
Net Weight, Approxlmate e e e e e e e e e e e e e e 0.3 ounce
Bulb. . . e e e e e e e e e e e e e e e T 6%
Base. . . . . Small Button 9 pin
Dimensions and connectlons shown in out11ne draW1ng on page 4.

LIFE DATA

Regulation (4 to 6 mAdc) after 1000 hours at 5 mAdc (Note 5). . . . See Figure 1
Drift in Anode Voltage Drop (E;,4) in 1000 hours at 5 mAde . - . . - See Figure 2

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 cutside
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.

Note 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.
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Note 2:

Note 3:

Note 4:

Note 5:
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FIG.2

These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

The anode voltage drop variation during a short period of time (ome to ten minutes), with
the tube operating at one value of current and temperature within its ratings, will not
exceed the above stated maximum value.

With 15 volts overvoltage (15 volts above Anode Breakdown Voltage) with tube in total
darkness. Average of 10 measurements taken at 1 second intervals.

Regulation is defined to be Anode Voltage Drop (E;{q) at 6 mAdc minus Anode Voltage Drop
(E;4) at 4 madc.
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NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46.425A
Transmission Engineering and Data. Issue 4, June 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 425A ELECTRON TUBE 425A

DESCRIPTION

The 425A is a four-electrode, inert-gas filled cold cathode tube for use as a
relay device. The tube is provided with an anode-cathode gap and a starter anode-
starter cathode gap such that isolation of the control (starter gap) and controlled

(main gap) portions of a circuit may be obtained.

This tube is designed with an integral special mounting bracket. It is avail-
able in an electrically equivalent, socket mounting form, as the 451A.

CHARACTERISTICS

Peak Anode Voltage . . . . . . . .« « « .+ .« o o« . . 180
Average Starter Cathode Current. . . . . . . . . . . . 0.7
Average Main cathode Current. . . . . . . . . . . . . 5.0
Average Life, Approximate . . . . . . . . . . . . .'.10000

FILE: COLD CATHODE SECTION

-«—Indicates a change
American Telephone and Telegraph Company 1962

180 volts —e—
7.0 milliamperes

50 milliamperes

10 hours

425A
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MAXIMUM RATINGS, Absolute System (Wote 1)

Peak Voltage, Forward or Inverse

Anode to all Qther Electrodes . . . . . . . . . . « . . . . 180 volts
Cathode to all Other Electrodes . . . . . . . . « . « « . . 180 volts
-»-Cathode Current (Note 2)
Peak . . . . s e 4+« + 4 4 4« + 4+ w W« « « « .+ 50 milliamperes
Average . . . .« ¢ o s s v 4 e v e e e e e e e e e e 20 milliamperes
Averaging Time . . . T T 2 seconds
Starter Ccathode Current(Notez)
Peak . . . . 7 milliamperes
AVErage . -« + + « + « « « 4 4 & 4 4 4 4 4 s & s+ « + « . 2.5 milliamperes
Averaging Time 2 seconds
-»Peak Inverse Current (Note 2)
Anode . . . e e e e e e e e e e e e e e e e e e 5 milliamperes
Starter Anode S e e e e e e e e e e e e e e 1 milliamperes
Ambient Temperature L1m1ts + + + + + « « « « + .« . . -bb° to +85° centigrade
ELECTRICAL DATA, Throughout Life
Min. Bogey Max.
Starter Breakdown vVoltage (Note 3) . . e e 87 80 90 volts
Starter Voltage Drop at 2.5 Mllllamperes © e e 55 70 75 volts
Anode Voltage Drop at 10 Milliamperes . . . . . . 58 70 80 volts
-»Transfer Current (note 4). - e e . See Curve, Figure 3, Page4
Negative Cathode Transfer Voltage(Note 5) e e - -25 -40 volts
Ionization Time, Starter Gap (Approx.) (Note 6). . . - 5 - milliseconds
Deionization Time, Main Gap (Approx.) . . . . . . - 1 - millisecond
MECHANICAL DATA
Mounting (Note 7) . . . e e e e e e e e e e e e e Any position
New Weight, Approx1mate e e e e e e e e e . 0.7 ounce
Dimensions and Connections . . . . . . . . . . . See 0ut11ne 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 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 kryrton-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
tmosphere The residual broken or crushed tubes should be dis-
posed of in a nmormal 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.

—-Indicates a change
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Note 1: In the "Absolute System' the maximum ratings specified are limiting values above whith 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 discharge paths to assure that—e—
the electrode currents do not exceed their maximum rated values.

Note 3: Limits apply immediately after the tube has conducted current. These values may be initially
as much as 3 volts higher or lower if the tube has been idle.

Note 4: To assure transfer of conduction from the starter anode-starter cathode gap to the anode-
starter cathode gap.

Note 5: To assure transfer of conduction from the anode-starter gap to the anode-cathode gap with
1.5 milliamperes flowing from anode to starter cathode. Cathcde voltage is measured with
respect to starter cathode.

Note 6: With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) and with the
tube in total darkness.

Note 7: Tube is permanently mounted on plastic angle bracket. Pin connections are terminated in
flexible connector leads.

—»-Indicates a change
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephome
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES AB46. 426A

Transmission Engineering and Date Issue 4, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 426A ELECTRON TUBE

426A

DESCRIPTION

The 426A is a three-electrode inert-gas-filled miniature 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 - 180 volts
Average Cathode Current . - - - - - . . . . . . . . . 7.5 60 milliamperes
Average Life, Approximate . - - . - . . . . .« . . . .10000 10 hours

File: Cold Cathode Section

@ American Telephone and Telegraph Company 1962 426A
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage . . - . . .« . . . . . . . 180 volts
Forward Cathode Current(Note 2)
Peak . . . . . A 60 milliamperes
Average - - .+ ¢ .+ 44 e e 0 e e e e e e 30 milliamperes
Averaging Time . . . T T T R 2 seconds
Peak Inverse Current (Note 2)
Anode - . - L T T 5 milliamperes
Starter - . - T 1 milliampere
Ambient Temperature lelts S -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage. . . . . . .85 72 85 volts
Starter Voltage Drop at 3 H1111ampereS(N0te3) .+ . .53 63 T2 volts
Anode Voltage Drop at 10 Milliamperes (Notes 4 & 5), . .63 69 75 volts
Transfer Current . . . « « + « « . . BSee Figure 1, Page 3

Ionization Time, Starter GaD(NoteG) e e e e e e - 10 - milliseconds
Deionization Time, Main Gap. . . .- 6 - milliseconds
Inverse Current at -120 Volts Anode Potentlal(Note 7) . - - 3 milliamperes

MECHANICAL DATA

Mounting (Note 8. . . . . . . . . . . . . . « . . . « « . . . .Any Position
Net Weight . . . . s e . 0.7 Ounce
Dimensions and connectlons 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.

Note 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 pot, 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.
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Note Starter voltage oscillations of approximately 1 to 10 kilocycles and 12 volts peak-to-peak
will be present at starter current values below 0.05 milliampere.
Note 4: Approximately 95% of tubes will be within limits of * 2,8 volts from the bogey value
Note 5: Anode voltage oscillations of approximately 5 to 20 kilocycles and 3 volts peak-to-peak
will be present at anode currents within the ratings,
Note 6: With 15 volts starter overvoltage (15 volts above starter breakdown voltage) with tube in
total darkness.
Note 7: Negative anode voltage applied through 8000 ohms. Starter connected to anode through 100, 000
ohms.
Note

. Tube is permanently mounted on a plastic angle bracket. Pin connection are terminated in

flexible connector leads.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46.427A
Transmission Engineering and Data Issue 3, October 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 427A ELECTRON TUBE

MADEINUSA #

427A

R
N\

¥
NN
3 QJ

427A

DESCRIPTION

The 427A is a three-electrode inert-gas-filled cold cathode tube designed for
use as a voltage regulator and has characteristics which are exceptionally stable
with 1ife and with variation in ambient temperature. The third electrode is pri-
marily a starting element.

CHARACTERISTICS

Cathode Current - . . « - +« « « « & « « « + « » « « « 5 to 40 milliamperes
Anode Voltage Drop (Ey4q) - -+ + =« + « + « « +« « « « .« . .« .+ 100 volts
Regulation at 5 to 40 milliamperes d-c (Note 6). . . . . . . . #1.5 volts

File: Cold Cathode Section
(:) American Telephone and Telegraph Company 1962

427A
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RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum . . . . f e e e s e e e e e 40 milliamperes
Minimum . . B T S 5 milliamperes
Starter Current Forward

Maximum - - . - L 5 milliamperes
Minimum (Note 2) . . . e e e e e 0.5 milliampere
Maximum Inverse starter or Anode Current S 0.0 milliampere
Ambient Temperature Limits . . . + + + « « « « + -55 to +85 centigrade

ELECTRICAL DATA

Min. Bogey  Max.

Anode Breakdown Voltage, , , . - 165 -  volts
Anode Voltage Drop (Eij) at 40 Mllllamperes (D C)(Note 3) . 99 100 103 volts
Regulation (5 to 40 Milliamperes, D-C) (Notes 4 & 6). . . . -~ —0.3 1.5 volts
Starter Breakdown Voltage. . . ; .. . 115 125 135 volts
Starter Voltage Drop at 5 Mllllamperes (D C) .. . . . 1lo0 110 120 volts
Transfer Curremt. . . . . . . . See Curve - Figure 1
Temperature Sens1t1v1ty, Anode Voltage Drop
Anode Current, 5 milliamperes (D-¢) . . . . . . . . . - =—0.007 - volt/e
Anode Current, 40 milliamperes (p-C). . . . . . . . . - =0.004 - volt/c
LIFE DATA
Starter Breakdown Voltage (Max.) after 500 hours at 40 mAde. . . . . . .135 volts
Regulation (5 to 40 mAdc) after 500 hours at 40 mAdc (Note 6). . See Figure 3, Page 4

Drift in Anode Voltage Drop (E.4) in 500 hours at 40 mAdc. . See Figure 2 and Note 5

MECHANICAL DATA

Mounting Positj_on . . . « . s s . P . v e s PO Any
Net Weight, Approxlmate L L L L R L 0.4 Ouuce
Base- - - R R R Small Button 9-pin
Bulb . . . . . . N . . . . T6 1/2

Dimensions and connectlons 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 individval 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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.te 1: In the "Absolute System" the maximum ratings specified are limiting values above which the
gserviceability 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.

.ote 2: The minimum starter current requirement applies only when the tube is operated for extended
periods (hundreds of hours) between starting operations to assure maintaining starter
breakdown and transfer current characteristics.

Note 3: These values are for new tubes. Anode voltage drop will stabilize within 3 winutes after
starting.

te 4: Continuous operation at a current value in the low portion of the operating range for an
extended period (hundreds of hours) may result temporarily in regulation exceeding the
stated values.

Note 5: The drift of anode voltage drop improves with operating life. After 1000-2000 hours oper-
ation the drift of anode voltage drop per 1000 hours will not exceed 0.3 volt.

Note 6: Regulation is defined to be Anode Voltage Drop (Egq) at 40 mAdc minus Anode Voltage Drop
{ (Etd) at 5 mAdc.
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REGULATION AFTER 500 HOURS
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£9-] SMALL BUTTON

B AL JA 9 PIN BASE

NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINIED IN U.S.A.



BELL SYSTEM PRACTICES AB46.429A
Transmission Engineering and Data Issue 3, February, 1961
Electron Tube Dala A.T. & T. Co, Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 429A ELECTRON TUBE

429A

DESCRIPTION

The 4294 is a beam pentode of the indirectly heated cathode type. The
tube was designed, initially, for use in the #2 and #9B Telegraph Service
Board Circuits. It is also suitable for use as an audio-frequency amplifier.

CHARACTERISTICS

Heater Voltage « « + o « o o o s o o« o o = 20 volts

Plate Current . Eclz -3 volts v e e e e 41 milliamperes
Transconductance Eb: EC'BI 130 voltsf & « o 4 . . 6600 micromhos

File: General Purpose Section
Data Sheet Issue 3, 2=-61

© American Telephone and Telegraph Company, 1961

429A
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GENERAT, CHARACTERISTICS

EILECTRICAL DATA

Heater Volzage {5238 1) « & = o o« e s s s 25 velts
Jeater Cirrens « « = o o+ o s & a2 s s 140 milliarperes

Direct Irterelectrode Capacitances ( 1% external shieldy

Grii to Plate (raxirum) o o & o s s e 145
1 ¢} o1 R T T S Y ¢ P S

S T e T T R 7S I

MECEAHZCAL DalA

Cathcie S T T Cogwed unipoterntizl
Bulb s e e 4 s s s 2 2 s s e & s i

3ase s e s e & 6 e & 4 & & & s Button 3tem 2-Pin
¥ounrting Position « o ¢ o ¢ & & e« o« Any

MAXTMUM RATTHGS, sbsclute Systen (Xote 2)

Plate VOlT88E « o & s & o & s e 2 & 2 & = 275 volis
Screen Grid VOITGEE o o o o« o o o 2 s & = » 152 volts
Filate Current o« « « « o & s s+ s« a4 e a2 o+ & 75 me

» watss

Plzte Dissipaticn ¢« « ¢ &« 4 4 e 4 e e e .
Sereen Grid Dissipation « + o & 4 ¢ s« o e .
Heater-Cathode Voltege + 4« o o &+ o o o« o + o
Bu_b Temperatire « « « + o « o o o o « = & 130°Centigrade

MAXIMUM CTRCUIT VATUES

Grid Circuit Resistance:
Fer Fixed 3ias « v o 0 6 s s s s e e .1 megochms

2
Fer Catrcie Blas. . . . . . . . . . e . 0.3 megchrs

TY2ZCAL CPERATCNG CCHDITIZONS AND CHARACTERISTCCE

Plate Voltage + o & s & o o o & & & o o 130 valits

Screen Grid Voltage .+ o 4 o s+ ¢« s & e s e e i3C velts
Contrel Grid Voltage o+ & s & 6 6 e e s s s e -3 volts
Peak A-F Grid Voltege e e e e e e e e e e 3 volts
Zero Signel - CUPTELET  « o =+« o o o 4 W Y ma
Yaximum Signal Plaze Cwrrert , . . 4 4 . . s . 43 me
Zero Signal Screen Grid Current o+ « o o 6 s e e 2.0 ma
Maxiwur Siznal Sereen Grid Current +« « ¢ « 2« = e 3.5 na
Transconductzrce {Hote 3, See Page 4) . . . .+ . . €600 umhos
Plate Resistance .+ o+ « o 4o « = 5 o« o o o @ 37CC0 ohms
Load Resistarce, « « o o o o o o + s o o s 5CCO ohms
Note 1: For c<riimum life, the heater vcltvage should be regulated to within
+ 2% of ‘he rated value.

Hote 2: In the "Absolute Systex" the maximur ratings specified are limiting
values above which the serviceatzility of the tube may ve impaired
from the viewpolint of life and setisfaclory verformance. Haximum
ratings, as such, do no%t constituie a set of operating conditions
and 211 values may nach, therefore, be attained simultaneously.
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[«— 1188" MAX, —>1

(//,—'— “\\\\\ —SCPZEN GRIiD

Te
: BULB

2.128"° MAX.

344" MAX. 219°MIN.

I <
W pemem

wote 3 tube Is ccnsidered to nave reached the end of useful _ife
or more of the Iollowingz ccnditions cccur undéer tre con-

ditio kown: a) Trhe “ransconductance decreases tc £€5% of the
ty;pical value shcwn, b) The change in transccnductance exceeds
30% wken the heater voltage is reduced 0%, c)} The grid current
exceeds 3 microemperes. 7o gbiain optirum life tne eguipment
snou’d ke capabie of tolerating this order of tube parareter
degredaticn,.

Hoze h: These curves recresent electrical characteristics exhibited oy
typical tuves. while it is expected Shat characteristics will
ve cen-ered srouné the bogey values shown by the curves, Individual
tubes will deviaze to some extert rom these values., The shaded
areas (un ess stated ctherwise) are intended to define the approx-
imate limits c? such deviazion.

A development of Bell Telephone Laboratories, the research laboratories of
the Americen Telephone and Telegraph Company and the Western Electric Company.

3-B=-61 PRIRTED IN U.S.A. T27h2



BELL SYSTEM PRACTICES AB46.430A
Transmission Engineering and Data Issue 2, April 1956
Electron Tube Date A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 430A ELECTRON TUBE

430A

i

DESCRTPTTON

The 430A is a three-electrode, inert-gas-filled, cold cathode tube for use in relay,
voltage regulator or rectifier circuits. This tube is mechanically and electrically
identicel to the 313C except that it has a much fester starter gap ionization time.
The tube is especially suitable for use in fast switching circuits.

MAXTMUM RATTNGS
Peak Anode Voltage . « « . .

e e e e e e . 185 volts
Average Cathode Current . « « + ¢« o o &+ « o & e 10 100 milliamperes
Average Life, Approximate . . . . . e e e s e e 10,000 10 hours

FPile: Cold Cathode Section
Issue 2, April 1956

430A



4304 - Page 2

MAXTMUM RATINGS, Absolute Values

Forward Peek Anode Voltage . . . « + « = « & o - - 185 volts
Forwvard Cathode Currentl
3= 1« 100 milliarmperes
AVETEEE + + o+ v + = o o o o o« & « o 4 4 4= ow 4o 35 milliamperes
Averaging Time . . « « & « « o o & « 4 0 o v w0 s 2 seconds
Inverse Peak Arode Currenty . . . . . . .. . . .. 5 milliamperes
Ambient Temperature Limits . . . . . . . . . « . . -55 to +55 centigrade
ELECTRICAL DATA, Throughout Lie
Min. Bogey HMax.
Starter Breakdown Voltege®. « . + o « « + o« o . 65 70 85 volus
Starter Voltage Srop at 20 ¥Milllamperes « « + - - 52 B 7 volis
Anode Voltage Drop at 20 Milliarperes « - + « « 63 75 85 volvs
Transfer Current . « + « « o« o o 5 o o 4 4 0 e s See curve ~ Fig. 3
Tonization Time, Starter Gap3 . + + + + + « « « « ... C.07 0.20 milliseconds
Deionization Time, Approximate
Starter Gap - . + ¢ ¢ v v e 4 4 e s e a4 e a s e 3 ... milliseconds
MBin GBP « v « ¢+ ¢ 0 & v v e s s e e e e e 10 ... milliseconds
Inverse Current at -120 Volts Anode Potentialh. . e e 3 milliamperes

MECHANICAL DATA

Mounting Position . « « « & v o« 4 o 4 e e s e e e e w e e e e e e Any
Net Weight, Approximate . . . . . . . . o o o ¢ 4 o 4 0 b e e e e e 1 ounce
Dimensions and pin connections skown in outline drawing on page L.

Note 1: Sufficiert resistance must be used in series with the tube to assure

trat the elecirode currents do not exceed their raximm rated values.

Limits apply irmediately after tube has conducted current. If the tube

has been idle, these values initially may be as much as 3 volts higher

or lower.

Nove 3: With 13 volts starter overvoliage (15 volts apove Starter Breakdown
Voltage) with the tube in total darkmess (See Fig. &.)

Note 4: Wegative anode voltsge applied through 8000 chms. Starter connected
to anode through 100,000 ohms.

Note 2

.

HANDLING

Western Flectric cold cathode tubes contain a minute amount of radium bramide
which is a radiocactive material. The amount in most types is too small o require
any special care in use, handling or disposal.

A few types contain a larger quantity of radium bromide in which the radium
approximates that Found on a lurinous watch dial. These types bear a red three-
vladed propeller-shaved symbol on vhe tube envelope. Instructions for handling
such tubes are given below and alsc in Bell System Practices for Clertral Office
ralntenance.

Instailations ordinarily require ro precautions against radiation. However,
quartities of the tubes skould not be so installed, or so stored outside the
shipping carton, <kat vhey will be within a few inches of personnel or ian proxi-
mity to photogrephic filw for exterded periods of wime. For example, however, a
LO-kour week exposure at abcut one (1) foot from a bank of 500 tubes (covering
an area of 20 inckes x 45 inches) is well within the accepved tolerance lirits
or personnel. Reascnable care should be exercised in hardling and dispesal of
broken tubes. Tn general, attention should be given to the following:

(a) Avoid breathing dust or vapcrs from broken tudes.
(b) Avo:d contacting broken parts with bare hands.

(¢) Use wet raz tc npick up broken parts. Wrap broken parts in rag and tie
securely sc as to form a package. Thoroughly wash hands after disposal.

(4) Dispose of broken or defective tubes as they are taken out of service.
One or two tubes at a tize may be disposed of with normal waste ~aterial.

Acoumilazion of tubes in one concentrated area o the place of final
disposition should be aveided.
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegreph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES AB46.430B
Transmission Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co, Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4308 ELECTRON TUBE

430B

DESCRIPTION

The 430B is a three-electrode, inert-gas-filled, cold cathode tube for use in
relay, voltage regulator or rectifier circuits. This tube is mechanically and
electrically identical to the 313C except that it has a much faster starter gap
ionization time. The tube is especially suitable for use in fast switching circuits.

CHARACTERISTICS

Peak Anode Voltage- - - - - - . . . . . . . . . . 185 volts
Average Cathode Current- - - -« - - - « « + .+ . .« . 10 100 milliamperes
Average Life, Approximate- . - + - - .« - . .« .« .« . 10,000 10 hours

7ile: Cold Cathode Section

@ American Telephone and Telegraph Company 1962 4308
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage . . . . . .« . . . . .« . . . 185 volts
Forward Cathode Current(Note 2)
Peak . . . . L T 100 milliamperes
Average - - .+« .« 4 e 40 e e e e e e e e 35 mj_l]_iamperes
Averaging Time . . . T 2 seconds
Inverse Peak Anode Current(hotez) T TR 5 milliamperes
Ambient Temperature Limits . . . . . . . . . . . . . . -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Note 3. . . . . . . . . 65 70 89 volts
Starter voltage Drop at 20 Milliamperes - - . - . . 52 60 T4 volts
Anode Voltage Drop at 20 w1111amperes < - . - - - B8 75 90 volts
Transfer Current- . - .+ + .« .+« . - See curve - Fig. 3

Ionization Time, Starter Gap(Note 4) N

Average (Note 5). . . . e T R T 0.07 0.20 milliseconds
Maximum . - - <+ + « « +« +« « . .« See curve - Fig. 5, Page 4
Deionization Tlme Appr011mate

Starter Gap - - - . . L 3 - milliseconds
Main Gap - - - - 10 - milliseconds
Inverse Current at 120 Volts Anode Potentlal(Note 6) - - 3 milliamperes

MECHANICAL DATA

Mountj_ng Position -« - + + + o« o« 4 v o v e e e e e e ey e e e e Any
Net Weight, 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 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.

Note 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.

Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode
currents do not exceed their maximum rated values.
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Note 3: Limits apply immediately after tube has conducted current. If the tube has been idle, these
values initially may be as much as 3 volts higher or lower.

Note 4: With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) with the tube
in total darkness (See Fig. 4.)

Note 5: Average of 10 measurements taken at 1 second intervals.

Note 6: Negative anode voltage applied through 8000 ohms. Starter comnected to anode through 100, 000
ohms.
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BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

SECTTON ABL6.432A
Issue 1, October 1950
AT&T Co., Standard

ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 432A

——% MAX.—

ELECTRON TUBE

—MEASURED AT {%
DIA. ON BULB  STARTER
DO NOT DO NOT
CONNECT GONNECT
|l2"MAx. \
CATHODE ANODE
2 max. TG% (", 3"
4 lgt3s
BULB CATHODE: ANODE
L 3 DO NOT DO NOT
U U UU \ CONNEGT CONNEGT
E9-1 SMALL
fa Al _BUTTON
9-PIN BASE VIEW A-A
432A
DESCRIPTION

The A32A is a three~electrode inert-gas filled
for use as a voltege reference tube. This tube

CHARACTERISTICS

Cathode Current . . . . . . . . . 4 v v o o &
Apode Voltage Drop . . v v v v ¢« v 4 & o « & &
Regulation, Max., (4 to 6 Milliamperes D-C). .

FILE: COLD CATHODE SECTION
ISSUE 1, 9~50

cold cathode tube designed primarily
has exceptionally stable characteristies,

e e« o o+ 4 to 8milliamperes
...... 100 volts
e e e s e . 0,5 volt

432A
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ATING b te ¥alus
Cathode Current

Keximum . . . . . . . L e e e e e e e e e e e e 8 milliemreres

Minimam . . . . . . . . . . . s e e e e e e e e 4 milliamperes
Maximum Inverse Starter or Anode Surrent . . . . . . . . . 0.0 millizmpere
Starter Current (Minimum). . e e e e e e e 0.2 nilliampere
fmbient Temperature Limits . . , . . . . ., . . .. .. -‘5 to + 60 centigrade
ELICTRICAL DATA

Kin, bBegsy Max.

Anode Breakdown Voltage . . . . . . . . . . . . - --- 160 volts
Anode Voltage Drop at 6 Xilliamperas (p-0)L. . . 9 100 103 volts
Starter Breskdown Volteze ., . . . . . . . . .. =--- ~== 200 volts
Starter Voltage Drop . . . e e e e e e s --- 115 --- volts
lequired Transfer Current at 110 Anode Volts . . 200 ---  --~ mieroamperes
Regulation (4 to 6 Milliamperes, D-C). . . . . . =-= -~- 0,5 volt
Temperature Sensitivity of Anode Voltage Drop

Anode Current, 4 ¥illiamperes (D-C) . . . . . wem 20,01 -w- volt/e

Anode Current, 8 Milliamperes (D-C) . . . . . === =0.02 --- volt/e
Fluetuation® , . . . . . . . . . . . . ... ., -—- --- 0,1 volt
Stability? . . . . .. ... ... e === === 0,3 volt
YECHAKICAL DATA
Mounting Position . . . . . . . . . . . . .. .. ... .. Any
Net Weight, Approximate . . . . . . . . . . . . . ... .. 0.3 ounce
Bulb . . . . L s s e e e e e e e e e T 6-1/2
BASE L 4 v e v h e e e et e e e e e e e e e e e e e Small Bution 9-~pin

Note 1: These values are for new tubes. The stability characteristic should be
considered during tube life.

Note 2: The anode voltage drop variation during a short period of time
(one to ten minutes), with the tube operating st one value of current and
temperature within its ratings, will not exceed the above stated maxizum value,
Note 3: The drift of anode voltage drom over a period of 1000 hours, with the tube

operating at one value of current and temperature within its ratings, will
not exceed the above stated maximum value,

A development bf Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.

1-X-50-4 PRIKTED IN G.S5.4. T-2687



BELL SYSTEM PRACTICES ABLE . 432B
Transmission Engineering end Data Issue 2, December 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 432B ELECTRON TUBE

432B

DESCRIPTION

The 432B is a three-electrode inert-gas-filled cold cathode tube designed for
use as a voltage reference tube. The third electrode is a starting element
for use in circuits having insufficient voltage available for breakdown at

the voltage reference point or requiring negligible overshoot of the reference
voltage when starting. This tube is free of parasitic oscillations and has an
exceptionally stable anode voltege drop characteristic.

CHARACTERISTICS

Cathode COXTENL + o « o o o o o o « s o o o o s s o o o s Lk to 8 milliamperes
Anode Voltage DrOD  « « + o « v o o s o o o o o s s o o 100 volts
Regulation, Max. (4 to 6 Milliamperes D-C) .+ + « + + + . 0.75 volt

FILE: COLD CATHODE SECTION
Issue 2, December 1956

432B
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RATINGS, Absolute Values

Cathode Currentl

MAXIZUIL o & o v v v e b e h e e e e e e e e e e e 8 milliamperes

MIDIORIET o v 4 s 4 o o o « & o o s s o 8 & o o o o 4 milliamperes
Inverse Starter or Anoae Current, Maximum . . . . . 0.0 milliampere
Starter Current, Minimm3 . . . . e e e e e e e e e 0.2 millismpere
frbient Tempersture Timits . . « . < <« « « « - . . . =55 to + 60 centigrade

ELECTRICAL. DATA, Throughout Life

Anode Breakdown VOIEEZE + « o + o o 4 s « 4 s s —-— 135 160 volts
Anode Voltage Drop ai 6 Milliamperes (D-C)b’ .. 99 100 103 volts
Starter Breakdowr Voltage . . . « + & « & + o & -— 135 200 volts
Starter Voltage Drop at 0.2 m8 . « « « « « o &« -—— 1c2 --- volts
Transfer Current at 110 Anode Volts . . . . . . - ) 200 microamperes
Reguiation (& tc € Milliamperes, D-C) . +» « . . - 0.3 0.75 volt

Temperature Sensitivity cf Anode Volvage Dror

Anode Current, 4 Milliemceres ED-Cg e e e -——-  -0.01 --- volt/c

Anode Current, S ¥ lliamperes (D-C) . . . - =0.02  --~ volt/e
Tluctuation? . . v v 4 4 e e e e e e e e e e - 0.02 0.1 volt
Stability® . . . o s e e e e e e e e e s -— 0.2 0.8 wvolt
¥ECHANTICAL DATA, Throughout Life
Mounting Position . + & v v 4 4 v e s b et w e e e e e e e Any
Xet Weight, Approxirmate e e e e e s a e e e e s e e e 0.3 ounce
BULD v » 4 v et e e e e e e e e e e e e e e e e T 6-1/2
BaS@ » « o+ 4 s o s s 8 o » 6 » 4 s b e s 4 w4 5 e s e s e Small Button 9-pin
Dirensions and Copnections . . . . See outline drawing Page 3

lose 1: Sufficient resistance must be used in series with the tube to assure
that electrode currents do not exceed their maximm rated values.

Note 2: The tube is capable of operating at current velues below the rated
"inimm" value of 4 milliamperes in regulator epplications where
lower current is required, however, operation at values below b
millismperes for extended pericds of time {hundreds of hours) mey
result in an increase in regulation.

Note 3: The minimum starter current requirement applies
(a) when tube is operated for extended periods (hundreds of hours)
petween starting operations to assure maintaining starter break-
down and trensfer characteristics.
(0) +o assure oscillation-free operation.

Note 4: These velues are for new tubes. Anode voltage drop will stabilize
witnhir 3 minutes after starting. The stability characteristic should
be considered during tube life.

“he anode voltage drop variation during a short period of time (one

Hote 3
<0 ten minutes), with the tube operating at one value of current and
temperature within its ratings, will not exceed the above stated max-
imum value.

Note 6: The drift of anode voltage drop over a period of 1000 hours, with the

tube operating at one value of current and temperature within its
ratings, will not exceed the above stated meximom value. Stability
improves with operating life. After 1000-2000 hours operation the
drift of anode voltage éror per 10CO hours will not exceed 0.3 volt.
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BELL SYSTEM PRACTICES SECTION ABL6.4354
Transmission Engineering and Data Issue 2, June 1954
Electron Tube Data A.T.&% T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 435A ELECTRON TUBE

435A

DESCRIPTICN

The 435A electron tube is a high figure of merit miniature tetrode
with an indirectly heated cauthode. It was designed primerily for the input
amplifier of the L-3 tandem two stage amplifier.

CHARACTERISTICS

Heater Voltage - = = = = = =« = « = = & @ o o 0 = = = - = 6.3 volts
Cathode Current Ep =~ 190 volts; E,p = 160 volts 14.3 millienmperes
Transconductance | Boo3 = +7.5 volts; Ry = 630 ohms 15500 micromhos

File: MINIATURE SECTION

Issue 2, 6-54 435A
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GENERAL CH.RACTERISTICS
ELECTRICAL DATA

Eeater Voltage
Heater Current
Direct Interelectrode Capacitances

Grid to Plate (maximun)
Input = = = = = - = = = = =2 0 4 o - oo = .-
Output

AECHANICAL DATA

B . T T e T T

Cethode
Bulb
Base
Mounting Position

_______________

- -

6,3 volts

300 milliamperes

With External
Stield

(R3TiLE ;315)
.030 uuf
8.1 uuf
3.3 uuf

Coeted Unipotential

T6 1/2

Small Button 9 Pin

Any

Dimensions and pin connections shown in outline drawing on pege 4

MAZTHUM RATINGS, Design Center Values

Plate Voltege- =~ = = = = = = = ~ = = = = = =~ - =
Sereen Grid Voltege- = = = = = o = = = = = = -«
Plate Dissipation - = = = = = « = = = = = = = =
Sereen Grid Dissipetion- - - o v - = 0 4 2 4 - o
Control Grid Dissipation
CatLode Current
Heater-Cathode Voltage
Bulb Temperature

-----------

Maximum Grid Circuit Resistence for
Fixed Bies
Cathode Bias

..................

TYPICAL OPER:TING CURDITICRS AND CHARALCTZRISTICS

Plate Voltage = = = ~ - - - = - = - - 130
Sereen Grid Voltage =~ - = = = = = = « 130
Control Grid Voltage1 --------- -1.0
Cathode Bias Resistor - - - = = -« - « -
Plate Current = - = = = = = = = o = < 10.3
Sereen Grid Current =~ - = = = - - - « 3.8
Plete Resistamce - = =~ = = = = =« = - « 13GC0
Trensconductance - = ~ = = « o = o o 15300
Control Grid Voltage {approximate) for

Plate Current of 10 microamperes - = -3.2
Yodulation

Second Order (RF)** = = = = - = - - « ———

Third Order (3F)*** -~ = = = v = = « aemn
Load Resistance = - ~ = = = = =« - - « ————

160
160
-1.5

1.6
L.3
13000
15600

~3.9

_—————

+7.5
11.5

65000
15500

volts
volts
vatts
watt
See footnote =

36 milliamperes

50 volts
130 centigrade

megohm

megohm

190
160

volts
volts
volis
630 ohms
2.8
okms

micromhos

volts
35 db

52 db
270 ohms

* Operation with the control grii rositive with respect to cathode is nct

reconnanded.

** Retio of product to fundamental at output for 0.1 volt rms si1gnal from

grid tc cathode,

*** Ratio of product to fundemental &t output for a 0.2 volt rms signel from

grid to cathode.
Hlote 1: Reference point for
cathode bias resistor.

"Control Grid Voliege' is the nezative ena of the

milliamperes
milliamperes
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BELL SYSTEM PRACTICES AB46. 436A
Transmission Engineering and Data Issue 2, May 1963
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 436A ELECTRON TUBE

436A

DESCRIPTION

The 436A electron tube is a high figure of merit tetrode with an indirectly
heated cathode. It was designed primarily for use in the L-3 amplifier. —~—
CHARACTERISTICS
Heater Voltage T R T R S 6.3 volts
Cathode Current E, = 190 volts; E., = 160 volts] *ococ 0 0 28.4 milliamperes —-—
Transconductance E.c1 = 7.5 volts; Ry = 315 ohms : + 30000 micromhos

Note 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.

Note 2: Reference point for Control Grid voltage is the negative end of the cathode bias resistor.
File: General Purpose Section Indicates a change —ge—

© American Telephone and Telegraph Company 1963 436 A
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GENERAL, CHARACTERISTICS

Electrical Data

Heater Voltage
Heater Current

Direct Interelectrode Capa01tances

| Grid to Plate (maximum)
Input: gl to (h+k+g2+i.s.) .
| Output: p to (htk+g2+i.s.) .

6.3
Without

External Shield
Shield (JEDEC #309)
.07 .06
14.0 14.2
3.5 4.7

volts

. 450 milliamperes
With External

put
uut
uuf

Mechanical Data

Cathode

Bulb

Base . .
Mounting P051t10n .

Coated Unipotential

Dimensions and pin connectlons shown in outllne draw1ng on page 4

MAXIMUM RATINGS, Absolute System (Note 1,

See Page 1)

Plate Voltage.

Screen Grid Voltage

Plate Dissipation .

Screen Grid Dissipation.

Control Grid Dissipation

Cathode Current . . .
Heater-Cathode VOltage.

|_>_Bu1b Temperature

Maximum Grid Circuit Resistance for

Fixed Bias
Cathode Bias.

e e e e e e e .T9
. ~. . See outline drawing page 4
<« - . . . Any
210 volts
175 volts
5.0 wvatts
2.2 watts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage.
Screen Grid Voltage
Control Grid voltage.

Control Grid Supply Voltage (Note 2 See Page 1)

Cathode Bias Resistor (Note 2, See Page 1)
—»Plate Current.

Screen Grid Current
Plate Resistance.
Transconductance
Control Grid Voltage (anpr0x1mate) for
Plate Current of 10 microamperes
Modulation

Second Order (2F)**.

Third Order (3F)***.

Load Resistance

See footnote *
50 milliamperes

55 volts

130 centigrade

0.05 megohm

0.10 megohm

130 160 190 volts

. 130 160 160 volts
. -1.0 -1.75 - volts
- - +7.5 volts

. - - 315 ohms
.21.5 18.8 20.2 milliamperes
.12.5 10.8 8.2 milliamperes
. 5000 5000 36000 ohms
.30000 28000 30000 micromhos
. =3.7 -4.7 - volts
- - -32 db

- - -54 db

- - 270 ohms

+ pperation with the control grid msitive with respect to
** Ratio of product to fundamental at output for 0.1 volt rms signal from grid to cathode.

cathode is not recommended.

*++ patio of product to fundamental at output for a 0.2 volt rms signal from grid to cathode.

—» [ndicates a change
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BELL SYSTEM PRACTICES ABLE. 1374

Transmission Engineering and Data Issue 1, October 1955
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 437A ELECTRON TUBE

437A

DESCRIPTTON

The 437A electron tube is a high figure of merit tricde with an indirectly
heated cathode. It was designed primarily for the output amplifier of the L-3 tandem
two stage amplifier.

CHARACTERISTICS

Heater VOItage . » « + & v 4 4 4 4 4 o 4 v 4 o o o o o o v v v+ 6.3 volts
Cathode Current: & / By = 160 volts; )( + » « 36,5 milliamperes
Transconductance + "\ Ego1 = +7.5 volts; R = 262 ohms /* - - ° 46000 micromhos

File: General Purpose Section
Issue 1, 10-55

437A
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GENTRAL CEARACTERISTICS

ELACTRICAL DATL

Heater Voltage . « « « ¢« ¢ » ¢ = o
leater Current . . . . . « &+ « + + &
Direct Interelectrode Cepacitarces

Grid to Plate {meximum) . . . . . .
Irput: g vo (n+k+i.s.) . . . . . .

utput: ¢oto (hkedils.) oL .
L CHANICAL DATA

Cathode « ¢ v « ¢« o o o o & & o o o0
Buls & ¢ v v e e e
BESE 4 4 s s e e e e e e e s e s e e
Mcunting Positicn « - « o & o 4 o o o W
Dimensjons and vin connections showrn in

MAXTMUM RATINGS, Design Center Values

Plate Voltage « ¢« . & v & & @ « o o o &
Plate Dissipatior. . . . . . « « « . . .
Control Grid Dissipation . . « . « . .
Cataode Currert . .
Heater-Cathode Voltage .+ o v o ¢ & « -
Bulb Temperature . . . . « ¢« « + « «

L L )

MAXTMUM CIRCUIT VALUZZ

Grid Circuit Resistance:
For Tixed Bias « « v o + o o v = « &
Tor Cathcde Bies . . . .« « - « . + &

TYPICAL OPERATING CONDITIORS

Without

External
Shield

3.8
11,
1

o

Plate VOLLAZE « + + o « « o o & s « « =«
Control 3rid Voltage . + .+ + « « « &
Control Grid Supply ‘.’:Jltage2 Ce e e
Cathode 3ias RESISLOrS . « « + + o o -«
Plate Current . . . . . . . + « + . . .
Amplification Factor . . . . . + . . .
Plate Resistence . . « « « » o+ « « = =

Transconductance . . » « « + « o .
Control Grid Voltege (approximate) for
Plate Current of 10 microamperes . .
Mocdulation
Second Order (2F£3 e e e e e e e
Third Order (37} .

D I T R A

Load Resistance

Note 1: Cperation with the control
reccmmended .

Mste 2: Reference point for
bies resistor.

Note 3: Ratic of product
to cathode.

Kote 4: Ravio of product to

grid to cathode.

fundamental at output

6.3 volts
e . 450 milliemperes
With Extermal
Shield
!RETI"‘IA #309)
3.8 uuf
11.3
2.

e v e

uuf
wuf

)

Coated Unipotential

« h e e 9

e e e s See outline arawing vege U
e e e e Any
outlire drawing on page 4
s e e e e e e e e e 250 volts
P e e e e e 7.0 waits
e e e e s e e e e e e see footnote 1
e s e e e e e e L5 milliampeces
“ e e s e s e 4 e . 50 volts
+ e e s ww e e 230 centigrade
e e e e e e . .. 0.05 regolm

e e e e e e . P 0.10 megohm
e e e 10 18c 160 volts

e e s -2.0 -3.C --- volis
o a e e . -—— -~ +7.5 voOlis
e e e -—-- -~~~ 262 ohms
e e e 29.6 25.0 36.5 mrllliamperes
e e e hi.c L1.0 %41.0
e e e 50 &0 900 ohus
e 43000 42000 #60CC  micromhos
PR -5.0 -0.3 --~ volts
C e -- --- =37 ab
e e e - --- =56 4b
e e e .- -— 270 ohms

for

to cathede is not

1
()
Lol
14
a
o

Conirol Grid Voltage is the negative end of the cathode

to fundamental et output for 0.1 volt rms signal from grid

a 0.2 volt rms signal from
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BELL SYSTEM PRACTICES AB46. 440A
Transmission Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 440A ELECTRON TUBE

TRIODE
LOW-POWER AMPLIFIER 440A

DESCRIPTION

The 440A is a filamentary triode designed for use as a voice frequency and
carrier frequency amplifier where low power output is required, also as an oscil-
lator, a modulator, or a demodulator. The 440A is identical to the 101F electron
tube except that it is fitted with a standard A4-9 medium 4-pin push type base.

CHARACTERISTICS

Filament Current (Note 1, Page 2) . . . . . . . . . . . . 0.50 ampere

Plate Current . . . E, = 130 volts e e 6.8 milliamperes

Power Qutput E;, = -8 volts } 53 milliwatts
Ry = 12000 ohms

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION

© American Telephone and Telegraph Company 1962 44OA
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GENERAL CHARACTERISTICS

Electrical Data

Filament Voltage (D-C) . . .
Filament Current (D-C) (Note 1)
Direct Interelectrode Capacitance
Grid To Plate e
Grid To Filament.
Plate To Filament

Mechanical Data

Cathode

Bulb

Base

Mounting Pos1t10n

.Preferably vertical,

4.15 volts
0.50 ampere
5.9 ppt
4.2 unf
2.7 uuf

Coated Filament

ST 14

. A4-9 medium 4-pin
if horizontal the position
of the plane of the filament should be vertical

MAXIMUM RATINGS, Absolute System (Note 2)

Filament Voltage .
Plate Voltage
Plate Power .

4.30 volts
200 volts
2.0 watts

Dimensions and pin connections shown in outline drawing on page 6.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Current

Plate Voltage

Grid vVoltage

Plate Current
Transconductance .

Plate Resistance .
Amplification Factor
Load Resistance

Power Qutput .
Total Harmonic Dlstortlon

- 0.50 0.50 0.50 0.50 ampere
130 160 190 190 volts
-8 -10 -14 -14 volts
. 6.8 10.0 10.9 10.9 milliamperes
. 1120 1300 1330 1330 micromhos
. 5800 5000 4800 4900 ochms
. B.5 6.5 6.5 6.5
.12000 5000 4900 12000 ohms
53 100 205 180 milliwatts
1.4 3.2 4.5 1.4 per cent

Note 1: The filament of this tube is designed to operate or a current basis and should be operated
at as pnear the rated current as practicable.

Note 2: In the "Absolute System" the maximum ratings specified are limiting values ebove which the
serviceability of the device way 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.
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BELL SYSTEM PRACTICES AB46.441A
Transmission Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 44IA ELECTRON TUBE

g I—
o

441A

TRIODE
VOLTAGE AMPLIFIER

DESCRIPTION

The 441A is a filamentary triode designed for use as a voice frequency and
carrier frequency voltage amrlifier, detector, or modulator. The 441A is identical
to the 102F electron tube except that it is fitted with a standard A4-9 medium
4-pin push type base.

CHARACTERISTICS

Filament Current (Note 1, Page 2) - . . . . . . . . . . . 0.50 ampere

Plate Current. . . - E, = 130 volts e e e e 0.60 milliampere
E, = -2.0 volts

Peak Qutput Voltage - Ry = 0.1 megohm 317 volts

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION

@ American Telephone and Telegraph Company 1962 44'A
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GENERAL CHARACTERISTICS

Electrical Data

Filament Voltage (D-C) ... 2.1 volts
Filament Current (D-C) (Note 1) 0.5 amperes
Direct Interelectrode Capacitances

Grid To Plate . 5.1 uuf
Grid To Filament . 4.0 puf
Plate To Filament 2.3 uuf
Mechanical Data

Cathode . . . . . . . . . . . . . . . . . . . . . . Coatei F‘ilament
Bulb -+ -+ - -+ - e e e e e e e e e ST 14
Base -+ - « - o+ o« - e e e e e e e e A4-9 medium 4-pin
Mounting Position - - - - - - - - Preferably vertical, if horizontal the position

of the plane of the filament should be vertical
Dimensions and pin connections shown in outline drawing on page 6.

MAXIMUM RATINGS, Absolute System (Note 2)

Filament Voltage . . . . . . . . . . . . . . . . . . .. 2.2 volts
Plate Voltage. . . . . . . . . . . . . . . . . . . . . . 200 volts
Plate Power . . . . . . . . . . . .« « .« . . . . . . . . 05 watts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Current . . . . . . . . . . . . 0.5 0.5 0.5 0.5 ampere
Plate Voltage . . . . . . . . . . . . 130 160 190 190 volts
Grid voltage . . . . . . . . . . . . . -2.0 -3.0 -2.0 -2.0 volts
plate Current. . . . . . . . . . . . . 0.60 0.55 1.85 1.85 milliamperes
Transconductance . . . . . . . . . . . 530 520 800 800 micromhos
Plate Resistance . . . . . . . . . . . 58000 60000 39000 39000 ohms
Amplification Factor. . . . . . . . . . 30.9 30.9 31.0 31.0

Load Resistance . . . . . . . . . . . 0.1 0.1 0.1 0.3 megohms
Peak Output Voltage . . . . . . . . . . 37 53 41 50 volts

Note 1: The filament of this tube is designed to operate on a current basis and should be operated
at as near the rated current as practicable.

Note 2 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 mzy not, therefore, be attained simultaneously.
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BELL SYSTEM PRACTICES SECTION AB46.442A
Transmission Engineering and Data Issue 1, March 1962
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 442A ELECTRON TUBE

442A

TRIODE
POWER AMPLIFIER

DESCRIPTION

The 442A is a filamentary triode designed for use as an audio-frequency power
amplifier or modulator. The 442A is identical to the 205F electron tube except that
it is fitted with a standard A4-9 medium 4-pin push type base.

CHARACTERISTICS

Filament Voltage e e e e e e e e e 4.5 volts
Plate Current. . . . { E, = 350 volts } e e e 35 milliamperes
Power Output E, =-22.5 volts 880 milliwatts

File: General Purpose Section

@ American Telephone and Telegraph Company 1962 442A
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GENERAL CHARACTERISTICS

Electrical Data

Filament Voltage (A-C) or (D-C) 4.5 volts
Filament Current . 1.6 amperes
Direct Interelectrode Cap301tances
Grid To Plate e 5.9 uuf
Input 4.1 uuf
OQutput 2.2 uutf
Mechanical Data
Cathode . . . . . . . . . . . . .0 e e Coated Filament
Bulb . . . . . . L oLy e e e ST 14
Base . . . e e e e e e e e e e e e e e e A4-9 medium 4-pin
Mounting P051t1on . . . . . < . . . . . Preferably vertical; if horizontal, pins

#1 and #2 must lie in same vertical plane
Dimensions and pin connections shown in outline drawing on page 6.

MAXIMUM RATINGS, Absolute System

Plate Voltage . . . . . . . . . . .o, 400 volts
Plate Current . . . . . . . . . . . . ... 55 milliamperes
Plate Dissipation . 14 watts
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Voltage (A- C) e e e e e e 4.5 4.5 4.5 4.5 volts
Plate Voltage . . e e e e e e e 250 300 350 350 volts
Grid Voltage * . . e e e e e -22 -18 -22.5 -22.5 volts
Peak A-F Signal Voltage e e e e e e 22 18 22.5 22.5 volts
Zero Signal Plate Current. . - . . . . . 11.5 30 35 35 milliamperes
Maximum Signal Plate Current. . . . . . . 12 30.5 36 36 milliamperes
Transconductance . . . . . . . . . . . 1350 1880 1950 1950 micromhos
Plate Resistance - . . . . . . . . . . 5300 3800 3700 3700 ohms
Load Resistance - - .« .« <« . . . . . 12000 8000 4000 8000 ohms
Amplification Factor . . . . . . . . . . 7.2 7.2 7.2 7.2

Maximum Signal Power Output . . . . . . . 550 450 880 760 milliwatts
Total Harmonic Distortion. . . . . . . . 4.6 1.6 2.8 1.4 per cent

* If filament is operated on D-C the characteristics will be approximately the same if the grid
voltage, measured from the negative filament, is decreased by 2.3 volts.
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BELL SYSTEM PRACTICES AB46.443A
Transmission Engineering and Data Issue 2, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 443A ELECTRON TUBE
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443A

DESCRIPTION

The 443A is a three-electrode inert-gas filled miniature 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.

This tube is designed for socket mounting. It is identical, electrically and
mechanically, to the 426A except that it is not attached to a plastic angle mounting
bracket.

CHARACTERISTICS

Peak Anode Voltage.- - . . . .« .+ « .« « o o . .o . 180 volts
Average Cathode Current.- - - - - -« - « + + « + « . 7.5 60 milliamperes
Average Life, Approximate- - - - - -« « - « - .« . . 10000 10 hours

File: Cold Cathode Section

© American Telephone and Telegraph Company 1962 443A
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage . . . . . . . . . . . . . | 180 volts
Forward Cathode Current (Note 2)

Peak . . . . . . e e e e e e e e 60 milliamperes
AVOTAZE . . . v e e e e e e e e e e e e e e 30 milliamperes
Averaging Time . . . e e e e e e e e e 2 seconds
Peak Inverse Current(wote 2)

Anode. . . . . . e e e e e e e e e e e e 5 milliamperes
Starter . . . e e e e e e e e e e e 1 milliampere
Ambient Temperature L1m1ts .« « +« « . . . . . < . . . -b55to +85 centigrade

ELECTRICAL DATA, Throuchout Life

Yin. Boesey Max.

Starter Breakdown Voltage . . . . . . 85 72 85 volts
Starter Voltace Drop at 3 ullllamperes(Vote?) . . 33 63 72 volts

Anode Voltage Drop at 10 Milliamperes(Notes 4 & 5) . . 63 69 75 volts

Transfer Current. . . . .« « « « . . See Curve- Pig. 1

Ionization Time, Starter Gap ﬁote 6) e e e e e .- 10 - milliseconds

Deionization Time, Main Gap . . . - 6 -~ milliseconds
Inverse Current at -120 Volts Anode Potentlnl(Note 7) - - 3 milliamperes

MECHANICAL DATA

Mounting . . . . . . . . . . « .« « « « .« +« <« « « < <« . . . . Any Position
Net Weight . . . . .. 0.3 Ounce
Dimensions and Pin Connectlons 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.

Note 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.

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: Starter voltage oscillations of approximately 1 to 10 kilocycles and 12 volts peak-to-peak
w%ill be present at starter current values below 0.05 milliampere.

Note 4: Approximately 95% of tubes will be within limits of + 2.8 volts from the bogey value.
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Anode voltage oscillations of approximately 5 to 20 kilocycles and 3 volts peak-to-peak
will be present at anode currents within the ratings.

Wwith 15 volts starter 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.
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STARTER VOLTAGE —STARTER CURRENT
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NOTE: PINS MARKED IC (INTERNAL CONNECTION)} SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUSBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELIL SYSTEM PRACTICES ABYA A

Transmission Engineering and Data Issue 1, August 1960
Electron Tube Data A.T.&Ts Cos Standard

ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 444A ELECTRON TUBE

444A

DESCRIPTION

The LLLA tube is a medium power helix-type
traveling wave amplifier for application in the
6000 megacycle frequency region. It is intended
primarily for operstion as a transmitting amplifier
in the repeater stations of long-distance radio relay
stations.

CHARACTERISTICS

Heater VOltage .« o ¢ ¢« ¢ o o o o ¢ o o ¢ « s o o 6.3 volts
Heater Current . . o ¢ o ¢ 4 ¢ ¢« 4o ¢ 4 o o o o & 0.92 amp.
Accelerator Ancode Voltage « v o« ¢ o v o o o o o & 2700 volts
Helix Voltage « o o o o o o o s o o o o o o o« o o« 2400 volts
Collector Voltage « « ¢ o ¢ o ¢ & o o « o o & o 1200 volts
Power Qutput, « v o v v v v o o v o s & o o {Min.) 5 watis

File: Microwave Type Section
Data Sheet Issue 1, 8-60

@ fpertcan Telephone and Telegraph Company 1960

444A
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GENERAL CHARACTERISTICS (Notes 1 & 2)

ELECTRTCAL DATA

Heater VOltage « v « + 4 s + « o« o o o o ¢« o » « 6,3 volts
Beater Current . . . « ¢ v « v v 4 v ¢ s ¢« o o +» Q92 ampere
Acceleratior Anode Voltage (Fote 3)u v « o« « + » 2700 volts
Accelerator Anode Current. « . . . « « . «(MBX.) 0.60 milliampere
helix Volzage (Nose &) . . . . . . v v « +« . . . 2400 volts
Helix Current, « v v v v v s o ¢ « o + o «(Max.})  O.b4 milliampere
Collector VOLtagE. & v v & « o« « » o s o ¢ o & o 1200 volis

Power Output « « + = &« = « +« o + « « + « «(Min.) 5,0 watts

Gain at 5 watts (37 ubm) Output. + « « + » « « . 32,5 db

Hoise FigGUre « v v v« + o o o o o « o o .(Max ) 30 db

Gair Variation (Wote 5)c « v v o v « & & +20 db

Input Match (Note 6) o « o o o « o o o s (M_n) 21 db

Outvut Match (Hote €)e v v o o v v o o & .(M:l_n.) 11 db
Spurious Noise (Note T)e « o + o 4 o « « o(Max.) 10 db

¥ECIANICAL DATA

Catnodee « o o o o o o s ¢ o s o s o s « + » « o Unipotential
Mounting Positione « o o ¢« o « v o o s « ¢« o o « Any
External 128dS o« o o« o o s o s s o o« v s o . . . 5" Flexible with lugs

MAXTMUY RATINGS, Absclute System

Heater VOILEBEE . . « « o o s s o o s o o o » « o bob vOlts
Accelerator Anode Volitage: + o o« o o ¢ « « + « » 3000 volts

Anode Current., . o+ v o o ¢ ¢ ¢ o o ¢ 2 o « s o o 2.0 milliamperes
Arode POWET. v v v ¢ « o s s s o o s s » o o o o 2.5 watts

delix Volt%E. s e s 8 e e 5 4 & s & s s s w0 2700 volts

Helix Current., .« o + « o o o s s s o a4 s o o » « 2,0 milliamperes
Helix POWEIr., . . 4 o « o » a 2 o » ¢ 2 o o =+ » « 2.5 watts
Collector Voltase. o o » s « a « « o o o « » o 2000 volts
Cathode Current. + « « + 4 &« o ¢« ¢« o « » s o o « 50 milliamperes
Collector POWET . 4 o« « o o o « o o s o+ o o &+ » + 8C watts

Heaver Cathode Voltage e st s e e v e e« v -=1h5 volts

Bulo Temperature . . e e e 4 s e e e e e s . 125°%C

Collector Temperature (reou1res Iorced-alr . .« . 150°C

cooling. See Operating precautions - Paragraph A

Page L ).
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TYPICAL

OPERATING DATA (Notes 1 & 2)

Heater VOltage « o v o « o o o o &
Accelerator Anode Voltage (Note 3)

Helix

e e e e e 6.3 volts
2700 volts
Voltage (Note 4} . « v v v o v o « » » » 2400 volts

Collector VOltage « o « o o o o o o o o o o o 1200 volts

Accelerator Anode Currents o « « ¢ « & o o o & 0.2 milliamperes
Helix Intercept Current. « » o « o « ¢ o o o 0.2 milliamperes
Collector CUXrent o « o o o o « o o o o o o o 40 milliamperes
Power OUtPUL « o ¢ o o o o o s o o o o o ¢ s 5 watts

Gaifl o « o o o o o v o o s 4 4 e 4 e 24w v 32 db

Gain Variation With Frequency Change (Note 5). 0.15 db

Nolse FIgUI® o o o o« o o s o s o o o « o « s+ o 28.5 db

Input Match (Note 6) v v v v ¢ o o o o « o o » 23 db

Output Match (Mote 6)s v v ¢ v « ¢ o« o v s o & 19 db

Spurious Noise (Note T)e o « ¢ ¢ o o« o o s o & 5 db

Note 1: Operated in & straight-field permanent magnetic circult, using

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note T

WR 159 wave guide coupling, with the following magnetic charac-
teristics: (a) a straight field of 580 gauss minimum which tapers
off to 20 gauss nominal at the cathode location (b) a cross field,
in the wave guide region, of 1.2 gauss maximum in each of two
orthogonal planes (c) a cross field, between wave guldes, of L.7
gauss maximum in each of two orthogonal planes.

Operated with the input frequency being swept'over the range of

5925 to 6425 mc.
Adjusted for collector current of 40 milliamperes.

Adjusted for meximum gain while the output power is maintained
at 5 watts.

Measured over the 50 mc segment of the 5925 - 6425 me band having
the greatest gain variation.

The match is measured on the basis of return loss, i.e. the amount
by which a reflected signal is down from an incident signal, ex-
pressed in decibels, The values given are at the points of minimum
return loss in the frequency band of 5925 to 6425 me with match
adjusted to it's best position for the entire band. The mateh is
measured with the tube in its maximum gain condition per Note b,

Spurious noise includes all wide-band or narrow-band spikes. For

this test the tube input is single frequency (not swept). The limit
given is the level above the normal tube thermazl noise output, when
thermal noise and spurious noise are measured simultaneously in a
bandwidth of 2500 cycles, the 2500 cycle bandwidth being examined over
the frequency range of 0.3 to 10 mc away from the driver fregquency.
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OPERATING PRECAUTIONS

(a)

(b)

The tupe should not be operated without cooling air on the collector
terminal. The required air flow will depend on the physical configur-
ation of the housing surrounding the collector.

The operating voltages are arrenged to facilitate the flow of positive
ions toward the collector rather than toward the cathode. Therefore,
for ootimum cathode life the accelerator anode voltage should be main-
tained at least 25 volts avove the helix voltage. However, this voltage
condition is violated initially when putting the tube into operation.
The sequence of voltage application should be - heater, collector, helix
and anode. The reverse order is used when terminating operation of the
tube.

For optimum tube life the current to the helix shouwld be maintained at
the minimurm value obtainable.

TYPICAL OPERATION RANGE FOR |00 MC BANDWIDTH
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POWER OUTPUT V.S. POWER INPUT (STEADY STATE)
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A development of BE€1ll Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Compsany.
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BELL SYSTEM PRACTICES SECTION AB46.446A
Transmission Engineering and Data Issue 1, June 1963
Electron Tube Data A.T.& T.Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 446 A ELECTRON TUBE

446A

DESCRIPTION

The 446A is a three-electrode inert-gas filled cold cathode tube designed for
use as a voltage regulator and has characteristics which are exceptionally stable
with life. The third electrode is primarily a starting element.

CHARACTERISTICS

Cathode Current, . . e 4 e e+ w4 e e 4 v 4w v v . b to 40 milliamperes
Anode Voltage Drop (E e e e e s ... 81 volts
Regulation at 5 to 40 m1111amperes d c (Note 6) - 5 T+ volts

File: Cold Cathode Section

(:) American Telephone and Telegraph Company 1963

446A
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RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum . . . . e e e e e e e e e e e e e 40 milliamperes
Minimum . . - R T 5 milliamperes
Starter Current, Forward

Maximum . . . . . . . O . o 0o o e o e e 5 milliamperes
Minimum (Note 2). . . e e e e 0.5 milliampere
Maximum Inverse Starter or Anode Current e e e e e 0.0 milliampere
Ambient Temperature Limits . . . . . . . . . . . . . . -55to +85 centigrade

ELECTRICAL DATA

Min. Bogey Max.

Anode Breakdown Voltage. . . - 108 - volts
Anode Voltage Drop(E; )at 40 Mllllamperes (D C) (Note 3)80 81.2  82.5 volts
Regulation (5 to 40 Milliamperes,D-C) (Notes 4 & 6) . . - -0.1 +1.0 volts
Starter Breakdown Voltage. . . 11 95 105 volts
Starter Voltage Drop at 5 M1111amperes (D-C), . . . 81 83 86 volts
Transfer Current at 90 volts Anode Voltage. . . . . - 10 50 microamperes
L.IFE DATA

Starter Breakdown Voltage (Max.) after 500 hours at 40 mAde. . . . . . 110 volts
Regulation (5 to 40 mAdc) after 500 hours at 40 mAdc (Note 6). . . . 1.5 volts max.
Drift in Anode Voltage Drop (E;4) in 500 hours at 40 mAdc (Note 5) . +0.8 Volts max.

MECHANICAL DATA

Mounting Position , . . . . . . . . . . . . . . . . . .. Any
Net Weight, Approximate . . . . . . . . . . .« .+ « « .+ .+ . 0.4 Ounce
Base . . . . . . . . . . . . . . . . . . . . < . . . Small Button 9 pin
Bulb . . . . . T 6%

Dimensions and connectlons shown in outllne drawzng 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 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 simultanecusly.

Note 2: The minimum starter current requirement applies only when the tube is operated for extended
periods (hundreds of hours) between starting operations to assure maintaining starter
breakdown and transfer current characteristics.

Note 3: These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

Note 4: Continuous operation at a current value in the low portion of the operating range for an
extended period (hundreds of hours) may result temporarily in regulation exceeding the
stated values.

Note 5: The drift of anode voltage drop improves with operating life. After 1000-2000 hours oper-
ation the drift of anode voltage drop per 1000 hours will not exceed 0.3 volt

Note 6: Regulation is defined to be Anode Voltage Drop (Etd) at 40 mAdc minus Anode Voltage Drop
(Eg ) at 5 mAde.

—=| B875"MAX. fe— — MEASURED AT 438"
DIA. ON BULB

NUMERALS ARE FOR
REFERENCE ONLY

CATHODE
ANODE
STARTER

1.938 Tl e
£ " "
MAX guLe |1-562"%.094
2.88"
MAX, Ic Ic
CATHODE CATHODE

— VIEW A-A
E9-1 SMALL BUTTON

AL JA 9 PIN BASE

NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46. 447A
Transmission Engineering and Data Issue 1, June 1963

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

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 447A ELECTRON TUBE

447A

DESCRIPTION

The 447A is a two-electrode inert-gas filled cold cathode tube designed pri-
marily for use as a voltage reference and trouble indicator tube. The cathode red
glow is visible through a hole in the anode for indicator use.

CHARACTERISTICS

Cathode Current. . . . . . . . .+ . .« . .« . o .. 8 milliamperes max.
Anode Voltage Drop . . . . . . . .« . . . « .« + .« + . . 82 volts
Regulation at 2 to 4 milliamperes d-c (Note 3, page 3) . . . 0.5 volt

File: Cold Cathode Section

(:) American Telephone and Telegraph Company 1963

447 A
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RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum . . . e e e e e e e e e 8 milliamperes
Maximum Inverse Anode Current e e e e e e e e 0.0 milliampere
Ambient Temperature Limits . . . . . . . . . . .« . . -55 to 60 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage. . . . . . . 110 115 120 volts
Anode Voltage Drop(E;j)at 4 Mllllamperes(D C)(me 2). 81 82 83 volts
Regulation (2 to 4 Milliamperes,D-C) (Note 3) . . - 0.2 0.5 volt
Coverage Current (Note 4) . . . . . .« . . .+ .« . - 3.0 4.0 milliamperes

MECHANICAL DATA

Mounting Position . . . . . . . . . . o . . o .0 o0 Any
New Weight, Appr0x1mate e e e e e e e e e e e e e e e 0.3 ounce
Bulb . . . . .o e e e e e e e e e e e e e e e T 6%
Base . . . . . . . . . . . . < . . . . Small Button 9 pin
Light Spot Slze approx1mate . 0. 20 inches

Dimensions and connections shown in outllne draw1ng on page 4

LIFE DATA

Drift in Anode Voltage Drop (E_4) in 500 hours at 8 mAdc. . . . 0.6 volts (max.)

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 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: These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

Note 3: Regulation is defined to be Anode Voltage Drop (E,;) at 4 mAdc minus Anode Voltage Drop
(Etd) at 2 mAdc.

Note 4: The current at which cathode glow will entirely cover the area defined by the anode hole.
Such current should not exceed the above stated value.

.875" "
A —] — MEASURED AT .438 NUMERALS ARE FOR
DIA. ON BULB REFERENCE ONLY
[ 1c ic
CATHODE ANODE
A
] |
1.500" !
MAX. T63
BULB CATHODE ANODE
tr "
750" 1.125 1094 1¢ ic
MAX.
VIEW A-A
T N [
i . E9-1 SMALL BUTTON
9-PIN BASE

Y

NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES AB46.448A,B & 454A

Transmission Engineering Data Issue 1, September 1961
Electron Tube Data A.T.& T. Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 448A,448B,454A ELECTRON TUBE

448A 448B 454A

DESCRIPTION

The 448A, 448B and 454A electron tubes are high figure of merit tetrodes of the
indirectly heated cathode type. They have plate characteristics approaching those of
a pentode and were designed primarily for use in the TH Radio Relay System.

These three tubes have the same electrical characteristics. The 448B has the
same mechanical dimensions and apprearance as the 448A except the bulb is aquadag
coated to suppress fluorescence effects. The 454A is mechanically equivalent to the
448A except that pin #1 (plate) is shortened to permit its use in a special test
probe. (See outline drawing - page 4).

CHARACTERISTICS

Heater VOlfage (g 135 volts: E 135 volts — 6.3 volts
= v S; = 0 . .

Cathode Current [ b c2 ] - - +« 33.7 milliamperes

Transconductance Beeq = *9.5 volts; Ry = 323 ohms 31500 micromhos

ELECTRON TUBE DATA SHEET

FILE:, GENERAL PURPOSE SECTION 448A,448B,454A

© American Telephone and Telegraph Company, 1961
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage - . - . - . . . . . . . . . . . . L. 6.3 volts
Heater Current - . . . - 450 milliamperes
Direct Interelectrode Capac1+nnc95 (“1th0ut external ShlPld)
Grid to pPlate . . . . - - - 0.03 urf
Input: g to (h -k - g, ~+i.s.) - - - - - - - . . . . 154 Luf
Qutput: p to (h + k - By ¥1.8.) - - o - o - oo oo 2.08 epf

Mechanical Data

Cathode . . . . . . . . L L0 ... Coated Unipotential
Bulb e e e e e e e e e e e e e e T-9
Base - T See outline drawing Page 4
Mounting P051t10n S . Any

Dimensions and pin connectlens sho“n in outllne draw1ng on Page 4

Maximum Ratings, Absolute System

Plate Voltage. . . . . . . . . . . . . .. ... 150 volts
Screen Grid Voltage - - - . - . . o . . . o o oL L L 150 volts
Control Grid Voltage. . . . - . - . . . . . . . . o .. -50 volts
Plate Dissimation . - . . . . . . . . . o o . L L L. 6.0 watts
Screen Grid Dissipation-- - - - - - - . . . . . L oL L 1.75 watts
Control Grid Dissipation D See Footnote *
Cathode Current - - S e e e e e e e e e 50 milliamperes
Heater - Cathode Voltave S e e e e e e e e e e +50 volts
Bulb Temperature - - - . .« . .« . .« . . . . . L L L L. 130* centigrade

Maximum Grid Circuit Resistance for:
Fixed Bias . e e
Cathode Bias

3 megohm
0 megohm

oo
= o

* Operation with the control grid positive with respect to the cathode is not
recomrended.
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TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Note 1:

PLATE CURRENT IN MILLIAMPERES

Plate Voltage

Screen Grid Voltage .o
Control Grid voltage (Note 1)
Cathode Bias Resistor (Note 1) .
Plate Current

Screen Grid Current

Plate Resistance.
Transconductance.

100 100
L1 | ] "
Ef 6.3 VOLTS ©

80 & 80
Ep=Ec,* 150 =
/ 3

60 135 s 60
///IZO- 2
-

40 V E 40
// 1007 ES

20 LA o 20
4 wl
NV =

-05.0 -40 ~30 -20 -L0 o °

CONTROL GRID VOLTAGE
FIG.1

135 volts
135 volts
+9.5 volts
323 ohms

24.9 milliamperes
8.8 milliamperes
33000 ohms
31500 micromhos

Reference point for control grid voltage is the negative end of the cathode bias resistor.

E(=6.3 VOLTS
Ec,® 135 VOLTS
Ecl='o.5_
—.——f
-1.0
”~ -1 I 17T

— t

- -2.0
AT T T[]
80 120 160 200
PLATE VOLTAGE
FI1G.2
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1.188 MAX

1.531 * .094

.219 MIN.

<1t

— 7 344 MAX.

1t

ALL PINS .050 *.002 DIA.

HEATER & INTERNAL SHIELDS GRID 2

CATHODE PLATE

NO CONNECTION

NUMBERS ARE FOR
REFERENCE ONLY

HEATER CATHODE

GRID |

VIEW A-A

L o094+ 016 (PIN* | CUT TO THIS
A LENGTH ON 454A ONLY)

}

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.

4

¥



BELL, SYSTEM PRACTICES AB46.451A
Transmission Engineering and Date Issue 1, August 1962
Electron Tube Data A.T. & T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 451A ELECTRON TUBE

= X V)%’JYPIIY
v Elechric &

451A

23 MADEWUS.A.
k. i 6213

451A

DESCRIPTION

The 451A is a four-electrode, inert-gas filled cold cathode tube for use as a
relay device. The tube is provided with an anode-cathode gap and a starter anode-
starter cathode gap such that isolation of the control (starter gap) and controlled
(main gap) portions of a circuit may be obtained.

This tube is designed for socket mounting. It is identical, electrically and
mechanically, to the 425A except that it is not attached to a plastic angle mounting
bracket assembly.

CHARACTERISTICS

Peak Anode Voltage . . . . . . . . . . . . . o . . 180 180 volts
Average Starter Cathode Current.- . . . . . . .+ . . . 0.7 7.0 milliamperes
Average Main Cathode Current. . . . . . . . . . . . 5.0 50 milliamperes
Average Life, Approximate . . . . . . . . . . . . . 10000 10 hours

FILE: COLD CATHODE SECTION

(:) American Telephone and Telegraph Company 1962

451 A
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MAXIMUM RATINGS, Absolute System (Note 1)

Peak Voltage, Forward or Inverse
Anode to all Other Electrodes .
Cathode to all Other Electrodes

Cathode Current (Note 2)

Peak .
Average
Averaging Time - . .

Starter Cathode Current (Note 2)
Peak .. .
Average
Averaging Time .

Peak Inverse Current(Note 2)
Anode . e e e e
Starter Anode. .

Ambient Temperature L1m1ts

ELECTRICAL DATA, Throughout Life

Starter Breakdown Voltage (Note 3).
Starter voltage Drop at 2.5 Mllllamperes
Anode Voltage Drop at 10 Milliamperes .
Transfer Current (Note 4) ,

Negative Cathode Transfer VDltage (Note 5)

Ionization Time, Starter Gap (Approx.) (Note 6).

Deionization Tiwe, Main Gap (Approx.) .

MECHANICAL DATA

Mounting . . .
New Weight, Approxlmate_
Dimensions and Connections,

HANDLING

180 volts
180 velts

50 milliamperes
20 milliamperes

2 seconds
7 milliamperes
2.5 milliamperes
2 seconds
5 milliamperes
1 milliamperes

—55° to +85° centigrade

Min. Bogey Max.

67 80 90 volts
55 70 75 volts
58 70 80 volts
See Curve, Figure 3, Page 4

- -25 -40 volts
- 5 - milliseconds
- 1 - millisecond
Any position

0.3 ounce

See outllne drawing on page 4

This tube contains a small amount of kryrpton-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 prlace 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.



PAGE 3-45L A

CURRENT-LIFE CHARACTERISTICS CATHODE TRANSFER VOLTAGE
AVERAGE LIFE EXPECTANCY CHARACTERISTICS
10 000 — 3.0 7
o
[ I
5000 —t 2 7
3000 [\ w 28
\ = / [
i J
- /
@ - MAXIMUM
% 1000+ Z 20
(=4 1 z A
4 1 - /
= 1) -
= soo [ z /
w 1) x
w E |5 /
3 300 3 /
w \ 7 TYPICAL
td
z Q
= 2 / 4
& 100 \ - g Lol LA 4
a \ MAIN ° A
c LAY
\G&= CATHODE ] x
50 N CURRENT ] w
@ g
Al |\ - o
30 \ N » 0.5
\ 1
[ STARTER ]\ Y n
CATHODE Lo N o]
CURRENT | N{ N z
10 | |
0O 10 20 30 40 50 0
MAIN CATHODE CURRENT ~50 -40 -30 ~20 -10
0 20 40 60 80 10 CATHODE TRANSFER VOLTAGE IN VOLTS D.C.
STARTER CATHODE CURRENT (WITH RESPECT TO STARTER CATHODE)
CURRENT IN MILLIAMPERES D.C. FIG., 2

Note 1:

Note 2:

Note 3:

Note 4:

Note b:

Note 8:

FIG. 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 discharge paths to assure that
the electrode currents do not exceed their maximum rated values.

Limits apply immediately after the tube has conducted current. These values may be initially
as much as 2 volts higher or lower if the tube has been idle.

To assure transfer of conduction from the starter anode-starter cathode gap to the anode-
starter cathode gap.

To assure transfer of conduction from the anode-starter gap to the anode-cathode gap with
1.5 milliamperes flowing from anode to starter cathode. Cathode voltage is measured with
respect to starter cathode.

With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) and with the
tube in total darkness.
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ANODE TRANSFER CURRENT CHARACTERISTICS

200
a N
[
N
o 180 N
'g N \\MAXIMUM
S 160 AN
- N
- N N
2 AN
5
120 TYPICAL —~
g . ..."\-
ey
w e
g 100 \.\
4 P~
< 80
O 40 80 120 160 200 240 280 320 360 400

TRANSFER CURRENT IN STARTER GAP IN MICROAMPERES D.C.

—a] 875" MAX,
.500" Ted
MAX. 6%
BULB
1.750"
MAX.

FIG. 3
s MEASURED AT .438"
DIA.ON BULB
STARTER
ANODE
STARTER
CATHODE

125" ¢ .094"
1.C.

ANODE

WUU\L_ OPAQUE OR TRANSLUCENT
COATING ON BULB
AL JA E9-! SMALL BUTTON

9-PIN BASE

I.C.

1.C.

VIEW A-A

CATHODE

CATHODE

NUMERALS ARE FOR
REFERENCE ONLY

I.C.

NOTE: PINS MARKED IC.(INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT, FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephonme Laboratories, the research laboratories of the American Telephone

and Telegraph Company and the Western Electric Company-

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

SECTION AB46.453A
Issue 1, June 1963
A.T.& T.Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 453 A ELECTRON TUBE

453A

DESCRIPTION

The 453A is a two-electrode inert-gas filled cold cathode tube designed pri-
marily for use as a voltage reference tube. This tube has characteristics which are

exceptionally stable with life and with variations in ambient temperature. The tube
is relatively free from voltage jumps. (See Note 6, page 3.)

CHARACTERISTICS

Cathode Current . 4 to 6 milliamperes
Anode Voltage Drop 83 volts

Regulation at 4 to 6 milliampereé d-c (Note 5, Page 3). . . . . 1.2 volts

File: Cold Cathode Section

(:) American Telephone and Telegraph Company 1963

453 A
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RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum. . . . . . . e e e e e e e e e e e e e e 8 milliamperes
Minimum. . . s e e e e e e e e e e 4 milliamperes
Maximum Inverse Anode Current e e e e e e e e e 0.0 milliampere
Ambient Temperature Limits . . . . - - . . . - . . . . =55 to *60 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage . . . 95 100 105 volts
Anode Voltage Drop(E, j)at 6 Mlllla.mperes(D C‘ {Note 2) 81 83 87 volts
Regulation (4 to 6 Milliamperes,D-C) (Note 5) . . - - 0.75 1.2 volts
Temperature Sensitivity of Anode Voltage Drop

Anode Current, 5 Milliamperes (b-C). . . . . . . - -0.0035 - volt/c
Fluctuation (Note 3) . . . e e e e e e e - 0.002 0.005 volt
Average Ionization T1me(hote4) e e e e e e e e e - 5.0 - milliseconds
Voltage Jump (Note 6). . . . . . . .« « « « o « « = 5.0 - millivolts

MECHANICAL DATA

Mounting Position. . . . . . . . . o . o o o . Lo Any
New Weight, Appr0x1mate e e e e e e e e e e e e e e e e 0.3 ounce
Bulb . . . . e e e e e e e e e e e e e T 6%
Base . . . . Small Button 9 pin

Dimensions and connectlons shown in outllne draw1ng on page 4

LIFE DATA

Typical Drift in Anode Voltage Drop (E ) at 5 mAde . . . . . See Figure 1

HANDLING

This tube cohtains 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:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

DRIFT IN ANODE VOLTAGE DROP IN VOLTS
o

TYPICAL DRIFT IN ANODE VOLTAGE DROP VERSUS TIME OF OPERATION

MAXIMUM

T,
7 L o MINIMUM "‘{Q /

5mAdc CATHODE CURRENT

o

100 1000 10,000 100,000
TIME OF OPERATION IN HOURS

FIG. |

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.

These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

The anode voltage drop variation during a short period of time (one to ten minutes), with
the tube operating at one value of current and temperature within its ratings, will not
exceed the above stated maximum value.

With 15 volts overvoltage (15 volts above Anode Breakdown Voltage) with tube in total
darkness. Average of 10 measurements taken at 1 second intervals.

Regulation is defined to be Anode Voltage Drop (E,,) at 6 mAdc minus Anode Voltage Drop
(B, at 4 madc.

Voltage jump is an abrupt change or discontinuity in tube anode voltage drop when the tube
current is varied. Voltage jumps greater than the specified value are relatively rare in the
range of anode current of 4 to 6 mAdc.
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'313———- — MEASURED AT 438" NUMERALS ARE FOR
: DIA. ON BULB REFERENCE ONLY
j IC IC
[ CATHODE ANODE
A
] 3
1.500" .
MAX. T63
BULB | ) CATHODE ANODE
L 750" LI125" £ 094 1c Ic
MAX.
VIEW A-A
r E9-1 SMALL BUTTON
9-PIN BASE

ab h

NOTE: PINS MARKED TC {INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.

..



ELECTRON TUBE DATA SHEET ‘
WESTERN ELECTRIC 6i67 ELECTRON TUBE

6167

DESCRIPTION

The 6167 is a ten-stage cold-cathode gas-discharge stepping tube designed for
continuous counting or registration of pulses at rates up to 1000 pulses per
second. Each stage consists of a stepping cathode (Bn) followed by an output
cathode (Kn). Connections to each output cathode permit obtaining an ocutput
signal from each or any stage. A normal (zero) cathode is provided outside the
counting ring and operates into the first stepping cathode (Bl). The auxiliary
anode can be operated to supply an additional output sigral whem current is
carried from K10 cathode, The direction of forward tramsfer of discharge is

in a clockwise direction and the position of the cathode glow may be observed
through the top of the envelope.

FILE: COLD CATHODE SECTION
ISSUE 1, 6-52

6167
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RATINGS, Absolute Values

Cathode Current

Maximum Peak = = = = =« = = = =« =« = - - - 10 milliamperes
Maximum Average = = = = = = « « = = = - 3 milliamperes
Minimum Average = = = = - = = = - - - = .1 milliampere
Maximum Averaging Time - - = = - = = « = .5 second
Heximum Inverse Anode or Auxiliary Anode Current 0.0 milliampere
Ambient Temperaturs Limits - - - - - - = = =55 to +60 centigrade

ELECTRICAL DATAl

Anode Voltage Drop = = « ¢ = = = = = = =~ = = —— 110 --- volts
Anode Breakdown Voltage
Cutput Cathodes and Normal Cathods - - - - 180 225 300 volts

Stepping Cathodes (Bl-B10} = - = - = - - - 150 190 250 volts
Auxiliary Anode

VYoltage Drop to Cathode K10 - = - - - = = ee= 112 --- volts

Breakdown Voltage - = = « = « = = = = = = 260 300 --- volts

Transfer Voltage 2 to Cathode K10 - - - - See Curve

Transfer Voitage 2» >» to any Cathode

except K10 - - = - = = = = = = =~ = = = 260 290 --- volts
Cathode

Forward Transfer VoltageL ----- “ = = === =10 -20 volts

Pransfer Voltage Between Adjecent Qutput

Cathodes?’s L =45 ==« -== volts

Transfer Voltage Between Normel Cathode and

Cutput Cathodesd - = - = = = = = = - = = —30 === --- volts

MECHANICAL DATA

Mounting Positionr = = = = « = == == = == - == ==~ === Any

Bulb = = = = = = === « = R R R T T9
Dimensions and pin connections shown in outline on Page 4

Nots 1 All data are based on operation of the tube within averare current
ratings at the time of stepping or tramnsfer of the discharge. »

Note 2 Voltege, with respect to an operating cathode, at which conduction
occurs from the auxiliary anode to cathode indicated.

Note 3 Measured with maximum K10 voltage of +50 volts with respeet to the
operating cathode.

Note 4 Voltage, with respect to an operating cathede, applied to the adjacent
forward cdthode to transfer the discharge to that calhode.

Note 5 Measured under ststic conditions. This is an absolute liait on output
voltage but as frequency of operation is increased, the available output
voltage is decreased because of residual ionization in the precsding
cathodes.
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{ fKIO CATHODE POSITION
A REFERENCE MARK
(_3'_2 WIDE ) KIO CATHODE POSITION

STEPPING CATHODE | POSITION
/NORMAL CATHODE POSITION

) K1 CATHODE POSITION
STEPPING CATHODE 2 POSITION
K2 CATHODE POSITION

o

-
Roloy,

VIEW A-A

AUXILIARY ANODE
=DIRECTION OF FORWARD TRANSFER
SCHEMATIC DIAGRAM

!

PIN LOUTPUT CATHODE (K3)

PIN 2.0UTPUT CATHODE (K2)

PIN 3.0UTPUT CATHODE (KI)

PIN 4.0UTPUT CATHODE ({KIQ}
AN 5.AUXILIARY ANODE

PIN 6.INTERNAL CONNECTION
PIN 7.QUTPUT CATHODE (KS)
PIN 8.0UTPUT CATHODE (K8)

PIN 9 QUTPUT CATHODE (K7)

PIN
PIN
PIN
PIN
PIN
PIN
PIN

10.0UTPUT CATHODE (K6)

I1. STEPPING CATHODES B6-BIO
12. OUTPUT CATHOODE (K5)

13. OUTPUT CATHODE (K4)

14. STEPPING CATHODES BI-B5
16. NORMAL CATHODE

19. ANODE

NOTE - BASE PIN NC 6 MARKED "INTERNAL CONNECTION" SHOULD
NOT BE CONNECTED TO ANY PORTION OF AN EXTERNAL
CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION MAY
RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Ball Telephone Laboratories, the research laboratories of the
american Telephone and Telegraph Company «ud the western Electric Company.

1-F=52-1

PRINTED IN U.S.A.
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Note 6 Keasured with maxizum Bl-B10 voltage of +20 volts with raspset to the
oparating eathode.

220
| IR EEEN
AUXILIARY ANODE TRANSFER CHARACTERISTIC
STEPPING CATHODE BIAS= O VOLTS
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K0 CATHODE CURRENT IN MILLIAMPERES D-C



audiophile VALVE COMPARISON CHART 2o

12AT7 = ECC81 = CV4024 = M8162 = 6201 = 6060 = B309 = CV455
12AU7 = ECCB82 = CV4003 = M8136 = 5814 = 6189 = B329 = CV491]
12AX7 = ECC83 = CV4004 = MB8137 = 6057 = 5751 = B339 = CV492
12AY7 = 6072

6DJ8 = ECC35 = 6922
6SL7GT = ECC35 = CV1985 = 6188 = 5691

6SN7 = 5692

CV378 = CV729 = GZ37 = 5AR4 = GZ34

CV875 = 5U4G

6BQ5 = EL84

6550 = KT88

EL34 = KY77 = 6CA7

KT66 = 7581 = 68L6 = 5881 = 6L6
300B = 63008

2A3

211 = VI4C

845

We believe this list to be correct at the time of writing. If you have any comments or wish
to add to the above list please fill free to do so.
You can e-mail your comments to audio@corplink.com.au

519 Brunswick Street, North Fitzroy. 3068 www.audiophile.com.au Phone: (03) 9489 4864



