BELL SYSTEM PRACTICES SECTION AB46.374A
Transmission Engineering Data Issue 1, May 1950
Vacuum Tube Data A.T.&T. Co. Standard

374A

PENTODE Western Electric

DESCRIPTION

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 . . . . . . . . . .. 3.0 volts

Plate Current . . . L. 24 milliamperes
Transconductance E, = E. = 150 volts; 3400 micromhos
Power Output E, = —18 volts; Eq = 0 [. 2.0 watts

ELECTRON TUBE DATA SHEET

FILE: GENERAL PURPOSE SECTION
e 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

Grid to Plate
Input .
Output

MECHANICAL DATA

Cathode

Bulb

Base! .o
Mounting Position

0.18 uuf
9.2 uuf
6.5 uuf

Coated Filament
.o T11
Short intermediate shell, 7-pin octal
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 150 volts
Screen Grid Voltage 150 volts
Plate Dissipation . e, 4.8 watts
Screen Grid Dissipation . . L 1.0 watt
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

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

Plate Voltage .

Screen Grid Voltage

135 150 volts
135 150 volts

Control Grid Voltage e, —16 —I18 volts
Suppressor Grid Voltage . . . . . . . . . . 0 0 volts
Peak A-F Grid Voltage . . . . . . . . . . . 12 12 volts
Zero Signal Plate Current . . . . . . . 2 24 milliamperes
Maximum Signal Plate Current . . . . . . . . 245 26 milliamperes
Zero Signal Screen Grid Current . . . . . . . . 1.1 12 milliamperes
Maximum Signal Screen Grid Current . . . . . . . S5 4.8 milliamperes

Transconductance
Plate Resistance .
Load Resistance .

3250 3400 micromhos
60000 60000 ohms
4500 4000 ohms

Maximum Signal Power OQutput . . . . L. 1.8 2.0 watts
Total Harmonic 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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Transmission Engineering Data Issue 1, May 1950
Vacuum Tube Data A.T.&T. Co. Standard

375A

PENTODE Wesrtern Eleclric

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.=45volts; . . . . 20 volts
Transconductance Lo L 4800 micromhos
Power OQutput . . . . . E., = —4 volts A, 025 watt

ELECTRON TUBE DATA SHEET

FILE: GENERAL PURPOSE SECTION
e 375A

PENTODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

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

MECHANICAL DATA

Cathode

Bulb

Base A
Mounting Position

20.0 volts
320 milliamperes

1.0 uuf
135 uuf
8.5 uuf

Coated Unipotential
Til

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 . Lo 125 33 34 milliamperes
Maximum Signal Plate Current . . . . . . . 138 34 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
Transconductance . . . . . . . . . . . 4800 6600 6200 micromhos
Plate Resistance . . . . . . . . . . . 9300 7800 8000 ohms
Load Resistance . . . . . . . . . . . 2800 2500 2500 ohms
Maximum Signal Power OQutput . . . . . . . 0.25 14 25 watts

Total Harmonic Distortion . . . . . . . . 10

8 14 per cent
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BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 376B ELECTRON TUBE
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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 a high current rated tube.

MAXIMUM RATINGS
_— 275 volts

Peak Anode Voltage .« « « ¢ o o v o o o o o 0 . .
Average Cathode Current . . . . . . . . . . . . 20 200 milliamperes
Average Life, Approximate . . « . . . « . . . . 10000 10 hours

File: Cold Cathode Section
Issue 5, April 1956

376B
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MAXTMUN, RATINGS, Absolute Vaiues

Inverse Peak Ancde Voltage « o ¢« o v o & & o o & 200 volts
Forward Peak Ancde Voltage . . . . . . . . . . . 275 volts
Forward Catrode Current *. . . . .« « & « o « . .

Peak . . v i i et e e e e e e e e e e e 200 milliamreres

AVEYBEE « ¢ 4 ¢ 4 4 4 s 4 e 0 e e e e e e e T0 milliamveres

Averaging Time . . e e 4 4 o 4 e a o 4 @ 2 seconds
Inverse Peak Anode Current D 5 miliiemperes
Pesk Sterter Current

FOrward « « « v ¢ o 4 ¢ ¢ o o o s o o o o o » 100 milliamperes

TINVErSE & & v ¢ & o 4 4« « o o v o s o o o o o 1 milliampere
Ambient Temperature Limits « « o« « & & o & o 4 & -55 10 +85 centigrade

ZLECTRICAL DAT4, Throughout Life

Starter Breakdown Voltage « « o o o & o o o ¢ 67 T5 85%volts
Starter Voltage Drop at 20 Milliamperes . . . . 52 60 4 volts

ancde Voltage Drop at 30 ' ll‘amperes e e e 0. 60 0 60 volts
Transfer Currert . . . . W e e s « s o .« See curve - Fig. 3

Ionization T1me, Starter Gap [ --- --- milliseconds
Deionizaticn Time, Main Cep, Approximate . . . - 3 --- milliseconrds

MECEANICAL DATA

Mountiras PG3ition . & v ¢ v v v 6 o o o o o o o 2 o o s o o s . Any -
Kew ¥Yeight, Appreximate . . o ¢ v & v 6 v v v e 6 e e e e e e 1 ounce
Dimensions end tir cornectiors shown in outline drawing Page 4

* Limit epplies immediately after tube has ccnducted current. If tubpe
kas beer. idle, tris value initially may be as much as 3 volts higher
or lower.

Ncte 1: Suificieat resistance must be used in series with the tube to assure
that the electrode currents do not exceed their meximum rated velues.

Note 2: Witk 15 volts starter overvoltage (15 volts above Starter Breakdicwn
Volzage) with tube in total darkness.

JARDLING

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

A
aprroximetes that Tound or a luminous watch dial. These types bear a red three-
bladed propeller-shered sycbol on the tube envelope. Instructions for handling
suck tubes ere given below and also in Bell System Practices for Central Cffice
reinpterence.

Instzllations crdinarily require no orecautions against radiation. However,
quartities of thke tudbes should nct be so installed, or so stored outside the
shitrirg certon, that they wiil be withip e few inches of personnel or in proxi-
”‘ty tc oh otogranhlc film for extended periods of time. For example, however, a
4C-hour week exposure at about one (1) Toot from a bank of 500 tubes (covering
an area of 20 inches x 45 inches) is well within the accepted tolerance limits
for personnel. Reasonatle care shoulé be exercised in handling and disposal of
broken tuves. Ia general, eviention should be given to the following:

A few types ccntain a larger quantity of radium dromide in which the radium

(a) £void breathing dust or vapors from dbroken 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 so &s to form a package. Thoroughly wash hands after disposal.

(a) Dispose of brokean or defective tubes as they ere taken out of service.
One or two tubes at & tire may be disposed of with normal waste meterial
Accurulation of {ubes in one concentrated area of the place of final
dispositior should -e avoided.
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BELL, SYSTEM PRACTICES AB486. 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 . 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 . . . . . . e e e e e e e s e e e e 200 milliamperes
AVeTage -« - - - o+ .+ o 0 e e e e e e e e e e 70 milliamperes
Averaging Time . . . T 2 seconds
Inverse Peak Anode Current (Note 2) B 5 milliamperes
Peak Starter Current (Note 2)

Forward . - . e e e e e e e e e e e e 100 milliamperes
Inverse . . . e e e e e e e e e e e e 1 milliampere
Ambient Temperature L1m1ts e -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage (Note 3) . . B ¥ 75 85 volts
Starter Voltage Drop at 20 Mllllamperes . .« . . B2 60 74 volts
Anode Voltage Drop at 30 M1111amperes . . . . . . . 80 70 80 volts
Transfer Current . . . . .+« « <« . . .See curve - Fig. 3

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

Mounting Position . . . . . . . . . . o o 0o o o000 e e Any
Net Weight, Approximate . . . . « - . .« 1 Ounce

Dimensions and pin connections shown in out11ne 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 after 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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Note 4: With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) with tube. in
total darkness.
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BELL SYSTEM PRACTICES SECTION AB46.640
Transmission Engineering and Data Issue 1, August 1911
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—Figures 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 bv soldering the leads directly to
the circuit elements.
385A—Six-pin, short-shell, intermediate, octal type 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. \Where 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—Standurd octul type socket, preferably provided with silver-plated contacts.
Mounting Positions—The tubes may be mounted in any position.

Copyright 1941 Western Electne Company, Incorporated



384A
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Average Direct Inter-Electrode Capacitances

384A 385A
Control-grid toplate. ....................... 0.02 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. . ... . ... ... ... 2.1 2.4 upf

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—\Vhere 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 amplitication 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
characteristics.

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 Output—XNominal 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 dectbels
below the tundamental.

[2]



Sereen-
Plate Grid
Voltage Voltage
Volts Volts
120 120
180 120
250* 120*

Control-
Grid
Bias

Yolts

-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 Output Har- Har-
Voltage Current Resistance Voltage  Power monic monie
Volts Milli- Ohms Peak dbm db db
amperes Volts

0 5.6 1,000 0.5 -1 35 69

1,000 2.0 11 22 42

10,000 0.5 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.

(3]
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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

ercury-vapor and gas-filled thyratron with a
agteristic. This tube is designed for use in regulated

1250 volts

Average Cathode CUTTONt. « « « & v v o v o o o v v o 1.5 amperes

FILE:THYRATRON SECTION

@ American Telephone and Telegraph Company 1962 393A



3G3A - Page 2
K ¥J¥ RATINGS s 2 Values

Peak Anode Voltare

INVEES2 & v 4 v v i b e e e e e e e e e e e e e e 1250 volts

Forward . . . & & v ¢ 0 it i e e d e d e e e e e 1250 volts
Catktode Current

Pauke v v v it e e e e e e e e e e e e e e e e e 6 ampares

Averag2 . . . . . . . . e e e e e e e e e e 1.5 empers2s

Surge (maximur iuration 0 1 second) . . . . . . .. 120 amperes

Averaging Tim2. . ¢ ¢ ¢ v v 4 v 4t 4 e e 4 e e e e 5 seconds
Negative 3rid Voltuze

Bafors Corduction . . . . . . . . . . « o o . . .. 500 volts

During fonduction . . . . . . . . . . . e e e e . 10 volts
Positive Grid Current, ‘varage

(averagine time - one eycle). . . . . v v v . . . . .010 ampere

Coniensed Kercury Temperature Limitsl. . . . . . . . . =55 to +80 centigrads

ELECTRICAL DILTA

Xin. Bogey Kax,

Filamant Yoltu32 . . + « v v 4 v o 2 2 2 o . . . . 2.37 2.5  2.52 volts
Filament Current et 2.5 Volts. . . . . . . . . . . =--- 7.0 ?7.75 amperes
Pilament Hzating Time Required . . . . . . . . . . 15 - --- seconis
Anode to Grid Capacitanmee. . . + . . & & o o . . . === 1.8 --- uuf
Grid to Filament Capacitance . . . . . . . . . . . =--- 5.6 --- uuf

Jeionizetion Time, Approximatez
Epp=1R50 volts:TEg=FCC:1p=0 anperss;

E,o=-18 volts: .g°2C,COO ohms. . . . . . . . .. ==- 1200 ~-- nicroseconds

Ionizetion Time, Approximate3

Epp=100 volts:TH2=40Cl:grid overvoltege=5 volts . --- 35 --- microseconds

Epp=100 velts:TE2=80C:grid overvoltage=25 volts. --- 0.5 --- microseconds
fnods Voltage drop . . « ¢« v ¢ v v v v i 0 w0 . . === 15 --=- volts
Critical 65rid Curr2nt at 22C ‘node Volts . . . . . =--- --- 5 microamperes
Chaagas in Jritical Srid Voltaee at

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

Typ2z of Cooling. . . . . « . . . . C e e e e e e e e e Convection
Equilibriur Coniensed kercury Teepnrature
Rise fbove Ambient, ‘pproximate

At Fell Load. . . o v v b o L e e e e e e e e e s 30 centigrade

ft e Load., . v w0 L o s e e e e e e e e e e e e e e 20 centigrada
Mounting Position. . . . <« v ¢ ¢ ¢ . 0oL 00 0 e e 0. Vertical-base dowa
Net Weight, Aprroximate. . . . . . . . . . . . . . 3 ounc=as

Jimensions and pin connzctions shown in outline irawlng on Pace 4.

1. For startir? conditions only. Equilibrium cparation is limitsd to +20¢
mininum conians=21 marzury tamperaturs.

2. Deionization tinz decrezses with an incrzasz in regative grid voltage or
with a l2craise in (a) conlenssd mercury tecperature (THg), (b) grid resis-
tance or (c¢) anolzs currsnt imaediatsly creczding thz eni of coniuction.

3. Jonization time decr=asas with an incr2as2 in (a) anoie voltaga, (b) con-
dans:3 percury t2mperatura (THg) or (c) gril ovarvoltage. Grid overvoltage

is defined as th2 maenituiz by which tke applisi voltags exceeds, in a
positive diraction, the criticel grid voltse2 valus. Critical grid voltage

is tts instantancous values »f grii voltage et the time when anode current
starts to flow.
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TYPICAL. CONTROL CHARCTERISTICS,
SHADED AREA SHOWS RANGE OF CHAR-
ACTERISTICS, CONDENSED MERCURY

__TEMPERATURE —55°C. TO +80°C.
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l-
2 MAX.
9“
1% MAX.~]
ANODE
. (Ci-| SMALL CAP WITH
Pl CERAMIC COLLAR)
N
T
'
9
T
l sTI6
BULB
§ﬂ+§.
52-ie

MERCURY TEMPERATURE

MAX. MEASUREMENT ZONE

' UU”UU \ B7-12 MEDIUM SHELL

OCTAL BASE

3

FILAMENT:

NO CONNECTION
NO CONNECTION

GRID

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

394A

DESCRIPTION

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

Peak Anode UoRtagE . . . . .+ v 4 e 4« o 4 s e e s e s+ o« 1250 volts
Averuge Cathode Current. . . . . .« . « . « « ¢ « & e e e e e . 0.64 ampere

FILE:THYRATRON SECTION

(§) American Telephone and Telegraph Company 1962

394A
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U% RATINGS, Absolute Valuas

P2ak Anoie Yoltage

INVErLSE . & v v v v 4 e e e e e e e a e e e e e e 1250 volts

POPHATA v & « ¢ v 4 v & v e o v o e e e e e e e e e 1250 volts
Cathode Current

PeaK. v « v v v« h e e e e e e e e e e e e e e e 2.5 amperes

Average . . e e e e e e e e e e e e e e 0.64 ampere

Surze (maximum duration 0.1 seccnd) . . . . . . . . . 25 amperes

Averaging TiZe., . v ¢« v v ¢ ¢ ¢ v 4 40 e e e e e 5 seconis
Negative Grid Voltage

Before Conduction . . « . ¢« « ¢ ¢« ¢« ¢ v ¢ o ¢ o 4 . 500 volts

During Conduction . . . . .« « ¢ ¢« - ¢ . e s e 0 . . 0. 10 volts
Positive Grid Current,Average(Averuging time=one cycle) 0.010 aapere
Condensed Mercury Temperuture Limits! -55 to +80 centigrade

LECTRICAL DATA
Hin. Bogey Max.

Pilement Voltage . e e e e . 2.37 2.5 2.62 vclts

Filament Current at 2.5 Volts. . . . . . . . . . --- 3.25 3.50 amperes
Pilgpent Keatinz Time Required8 . . . . . . . . . 15 --- --- seconds
/nods to Grid Capacitance. . . . . . . .. . .. --- 1.6 --- uuf.
Grid tc Filament Capacitance . « . « . ¢« « & & . -——- 5.5 --- uuf.

Deionizaticn Tike, Apprcximate2
Epp=1250 -volts;1p=2.5 ampsres;

£,0=-12 volts:THg=80C;3¢=20C0C ohms. . . . . . -—- 1000 --- microseconds
Tonization Time, Approximate3

Bpb=160 volts:THg=A0C;Grid Cvarvoltage=5 volts  --- 25 --- microseconds

2pp=160 volts;ThEg=8CC;%rid (vervoltare=25 volts --- 0.5 =--- mwmicroseconds
sncde Yoltage Drep o v v v v v v v v v 0 0 0 e -— 15 --- volts
Critical Grid Current at 220 ’node Volts . . . . -—- - 5 microamperes
Change in Critical Grid Voltsge at

500 Anode Volts from +20 to +80THg . . . . . . -——- 0.2 ~--- volts
MECHANICAL, DATA
Type of Cooling. « « v & v v o v o e v 0 0t e e e e Convecticn

Bquilibrium Condensed ¥2rcury Tempsrature
Rise Above ‘mbient

At Full Load {(ipproximate). . ¢« ¢« ¢« « v o o ¢« « o « =« 17 Centigrade

At No Loed (Zpproximste). . . . v « v & v« 4 4 4 . 12 Centigrade
Xounting Position. . . . . . . ¢ . . . i it e e e . e Vertical-base down
Net Weight, Approximate. . . . . . . . C e e e e e 3 ounces

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

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

2., Deionization time decreases with an increase in cegative grid voltage or

with a decrease in (a) conlensed marcury temperature (TBg), (b) grid resistance
or (c) snods current immediatzly preceding the end of conduction.

3. 7Jonization time decreases with an increass in (a) anode voltage, (b) condensed
mercury temperature (THg) or (c) grid overvoltage. Grid overvoltage is defined
as the magnitude by which the applied voltege exceeds, in & positive direction,
the criticel grid voltame value. Critical grid voltage is the instantaneous
value of grid voltuge at the tima when anode current starts to flow.



Page 3 - 394A

TYPICAL GRID CURRENT 420
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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 equiment.

CHARACTERISTICS

Peak Anode Voltage . . . . . .« « « .« « < o o o . 140 volts
Average Cathode Current - - . - - . « « .« +« « « . . 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 . . . . . . . . . . . . . . . ... 140 volts
Inverse . . e e e e e e e e e 140 volts
—»Forward Cathode Current (Notes)
Peak . . . . . . . . . . 0. 35 milliamperes
Average . . e, 13 milliamperes
Averaging T1me L. e e e 1 second
-—Peak Inverse Current, Anode or Starter(Note 3. . . ... 1 milliampere
Ambient Temperature Limits. . . . . . . . . . . . . . -35 to +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 T4 volts
Anode Voltage Drop at 10 Milliamperes . . . . . . 68 80 85 volts
Transfer Current . . N See Curve - Fig. 1
Required Transfer Current at 130 Anode VOlts ... 10 - - microamperes
Deionization Time, Main Gap . . e e e e - 2 - milliseconds
Ionization Time, Starter Gap (Note 5). . . . . . . - 0.05 - millisecond

MECHANICAL DATA

Mounting Position . . . . . . . . . . . . . ..o Any
Net Weight, Approximate . . . . . . . . . . . . . . . . . . . . . 0.4 ounce
Ruggedness (Note 6) . . coe 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 aperating 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 direct 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
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OPERATING LIFE IN HOURS

Note 3:

Note 4:

Note 5:

Note 6:

|5o\
\ TRANSFER CURRENT CHARAGTERISTIC
® \ (TYPICAL)
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. FIG. 3

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

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 ~-—
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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)

(] "
1750 £.125 GATHODE
(YELLOW)

STARTER (RED)

J125°MAX.

VIEW A-A

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 PRACTICES' SECTION AB46.396A
Transmission Engineering and Data Issue 2, November 195k
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 396A* ELECTRON TUBE

396A

DESCRIPTION

The 2051/396A* is a 9-pin miniature double triode having separate indirectly heated
cathodes. It is designed for use in amplifier, mixer, oscillator, multivibrator and
clamp circuits. The useful frequency extends through the VHF range.

CHARACTERISTICS
Heater Voltage . « « « - « « « o « & o s s e e e e e e 6.3 volts

Plate Current per Section 8.2 milliamperes
Transconductance per Section}E\’ = 150 volts; Eo = -2.0 volts {5500 micromhos

File: Miniature Section
Issue 5, 11-54

396A"



2051/396A - Page 2

GENERAT, CHARACTERISTICS

ELECTRICAL DATA

HeBter VOLtAZE « « o « « o o o o o o o o o o s o o o o o o o 6.3 volts
Heater Current « « « o« s o o o o o o o o o = o o s o o » o = 300 milliamperes
Direct Interelectrode Capacitances . . . . without with
external shield external shield
RETMA 731
Grid to Plate per Sectiom . . . . . . 1.3 *¥1.3 uud
Input per Section: g to (h+k+i.s.) . . 2.2 *2,3 wuf
Output per Section: p to (h+k+i.s.) . 1.0 *1.3 wf
Plate-to-Plate « o « ¢« ¢ ¢ ¢ ¢ ¢ « o « 0.0k **0.03 uuf
Plate-to-Plate, Maximm . . . . . . 0.11 *%0.10 uuf
MECHANICAL DATA
CAthode o & o o o o o o s o o o 2 o o s 6 o v o 0 o Coated Unipotential
BULD & o o o o + = o « « s o o o 6 = e 8 o o 4 4 4 o= % 1/2
BASE « o + 4 4+ s s e e e e s e e e e e e e e e Small Button, 9-pin

Mounting Position . & o o ¢ « o ¢ ¢ ¢ o o o o &
Dimensions and pin connections shown in outline d.rawing on Page L

MAXIMUM RATINGS, Design-Center Values (Each Section)

Plate Voltage . o =« & o o o ¢ o o o o o o o o s o = o 2 o @ 300 volts
Plate Dissipation . e 6 e s 4 e e s e b s s s e e s oeoa 1.5 watts
Plate CUFTENt o « « = =« o o o « o o o o o o s s o o o o o » 18 milliamperes
Grid Dissipation . . . . ¢ ¢ ¢ 4 ¢ ¢« ¢ 4 e 2 e e 4 e s s e 0.1 watt
Heater-Cathode Voltage . . . ¢ ¢« ¢« o ¢ 4 o ¢ = o« o o ¢ = o @ 90 volts

Bulb Temperature . « o « & o o o o « s o o o = « o o o o s o 120° centigrade

Maximum Grid Circult Resistance for
Fixed Bias . , . -« . . . . 1 megohm
CathodeBms....................... 2 megohms

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - CLASS Ay AMPLIFIER
(Each Section)

Plate VOlt8ZE . & = &« & o & ¢ + ¢ o o o o o o o o o 150 150 volts
Grid Voltage e s 1 s s s e e s s = s a e e = s -2.0 --- volts
Cathode REBIBLOT « o« « o « « o & & o = o o s s & o o ——- 240 ohms

Plate CUITERt & o « « o o « o o o o o o « o & + o = 8.2 8.2 milliamperes
Transconductance « « o o o « o o s o ¢ ¢ o o o 4 o s 5500 5500 micromhos
Amplification Factor . e e s e s s s e s s s e 35 35

Grid Voltage (anproxlmte) for

Plate Current of 10 microamperes . . . « « « « o & -8 -=- volts

* Pin 5 and external shield (RETMA #315) connected to cathode pin of section
under test. Elements of other section grounded.

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



Pege 3 - 2051/306A

TYPICAL, OPERATING CONDITIONS - CLASS ABy PUSH-PULL AMPLIFIER

Plate VOLtBZE .« o « o« o o o o o o s o o o o o o o o 200 300 volts
Cathode Resistor (Cathodes Tied Together) . . . . . Lo0 800 ohms
Peak A-F Grid-to-Grid Voltage . . . . « ¢ « « o « & 9.0 20 volts
Zero Signal Plate Current per Sectiom . . . . . . . 5.0 4.7 milliamperes
Maximm Signal Plate Current per Sectiomn . . . . . . 5.6 6.0 milliamperes
Load Impedance, Plate-to-Plate . « o « « « « « o o 4 30000 40000 ohms
Signel Power OutPut « v o v o o o o« o o o o o o o s 0.40 0.95 watt
Total Harmonic Distortion less Than . . . . . . . . 5 10 percent
(EACH SECTION)
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b development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company
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SECTION ABL6.398A
Issue 1, May, 1948
AT&TCo Standard

BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 5603/398A ELECTRON TUBE

- o1 L Max. PLANE OF FILAMENT POWER PENTOL
. AMPLIFIER
FILAMENT
. ™2
!
. )
X
-3 =7
2 L) SCREEN-
® 4 GRID
4 SUPPRESSOR~
. GRID
NC
CONTROL-
9" GRID
re— | = MAX.—®|

16

LOCATION AND DIMENSIONS
OF BASE PINS AND PILOT ARE
SAME AS FOR 88-1) RMA

PROPOSED STANDARD BASE

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

398A[]
5603

CLASSIFICATION

Filamentary Power Pentode Aaplifier
MOUNTING

The tube should be mounted preferably in a vertical position. If mounted in & horizontal
position, the plane through contact pinas 2 and 6 must be vertieal.

RATINGS (DESIGN-CENTEX VALUES

150 volts
Plate Voltage 8.0 watts
Plate Disaipation 150 volts
Soreen Voltage 2.5 watts
Soreen Dissipation 75 milliamperes
Cathode Current
[\ NG_CONDITIONS AKD CHARACTRRISTICS 6.3 volts
' Filament Voltage 0.5 amp.
Pilament Current 135 volts
Plate Voltage 50 milliamperes
Plate Current 135 volts
. Screen Voltage 4 milliamperes
Screen Current 0 volts
Suppressor-Grid Voltage 230 ohms
Cathode Bias Resistor 92
hmplifiocation Factor 17000 ohas

Plate Resistance
Transconductence

Signal Grid Voltage
Load Resistance

Powar Qutput
INTERRULECTRODR CAPACITANCES (NO SHIELD

Control-grid to filament, screen-

grid and suppressor-grid
Plats to control-grid
Plate to filament, screen-
grid and suppressor-grid

ISSUE 2 1-8-47

5400 nicromhos
8.5 valts a-¢
2500 ohms
2.2 watts

9.5 wuf
0.3 uuf

7.5 uuf

PRINTED IN US.A.

Western Electric




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

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 400A ELECTRON TUBE

PENTAGC
L . . CONVERTE
- Max—~ MEASURED AT & ,
DiA. ON BULB
: GRID #1
i
)
" |
15 Max ¥ .l ., oRIDS —FILAMENT—
) 5% L3 s2awe . 8 GRID #5
25 MAX BULB 2 "3
| PLATE ~~ GRID #3
|
FILAMENT— FILAMENT +
& GRID #5
\E7-l MINIATURE
BUTTON 7-PIN BASE 4°°A
CLASSIFICATION
Miniature Pentagrid Converter
MOUNT ING
This tube may be mounted in any position
MAXIMUM RATINGS (Design Center Values)
Plate Voltage ...... e beerteenteteanans Ceietetacetasanaaans cseseraan 136 volts
Grids #2 and #4 Voltage ..coevievncrenernncnanns heeresectineininoa, 136 volts
Cathode Current ..ovevuiaenevrnnns N e teertereeniiaan 7 milliamperes
OPERATING CONDITIONS AND CHARACTERISTICS
Filament VO!ltage ...c.ovienerovennvesnecaneesansacnssnssanssnsnnnna . 1.3 volts
Filament Current .......ivivereneerane ebsesennesensnanans cvsassceas 200 milliamperes
. Plate VOltage soevrivncnnonnarcaceans hereeeanas errereeretseeanas . 80 volts
Grids #2 anrd #4 Voltage ..... e eeeecestestataanatncecaceataaanann . 45 volts
Grid #l ResSistor ....cveeverivenacnnsnannas tesirestsancaaas ceriesans 100,000 ohms
Plate CUFFent ....iuiuierneceracentocansosessncasnseassssassoscnsnne 0.9 milliampere
Cathode Current ....ioiveennsnsocanaans cedcetscesrsenasasnrs veesenes . 2.7 milliamperes
Conversion TranScoNdUCLANCE ..eveeesvseeseocnaassonsacanansaannsss . 230 micromhos
‘ INTERELECTRODE CAPACITANCES (No Shield)
Grid #3 to All Other Electrodes s...vevevennnne Crteerseaeresraaanan 8.0 wuuf
Plate to All Other Electrodes ........ce00veeus Gederetsescsenceanan 8.0 uuf
Geid #3 to Plate ..... Cebereaeiseieaenns e teerereasacaranenaas P 0.25 puuf
ISSUE | 8-18-47 PRINTED IN U.S.A.

~ Western Electric



BELL SYSTEM PRACTICES
TRANSMISSION ENGINEERING AND DATA
ELECTRON TUBE DATA

PENTODE
MINIATURE

DESCRIPTION

SECTION AB46.401A
ISSUE 2, AUGUST 1948
AT&T. CO. STANDARD

Western Electric

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
Plate Current

(E, = E.. = 90 volts, E,, =

Transconductance

(E, = E.. = 90 volts, E,, =

ELECTRON TUBE DATA SHEET
FILE: MINIATURE SECTION
11-47

—5.0 volts)

—5.0 volts)

401A[]
5590

6.3 volts
3.9 milliamperes

2000 micromhos



5590/401A — PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage
Heater Current
Direct Interelectrode Capacitances

Grid to Plate (max.)
Input
Outpur

MECHANICAL DATA

Cathode

Bulb

Base

Mounting Position

Dimensions and pin connections shown in outline

MAXIMUM RATINGS, Design-Center Values

Plate Voltage

Screen Volrage

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

without
external shield

0.017
32
2.0

drawing on Pége 4

6.3 volts
150 milliamperes
with
external shield
(RMA £315)
#0.010 uuf
3.4 uuf
¥ 29 uuf

Coated Unipotential
T 52

Small Button 7-pin
Any

180
140

volts

volts

1.7 watts

0.5 watts

18 milliamperes
90 volts

120 centigrade

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS, CLASS A AMPLIFIER

Plate Volmage

Screen Grid Voltage

Control Grid Voltage

Cathode Bias Resistor

Plate Current

Screen Grid Current

Plate Resisrance
Transconductance

Grid Voltage (approximate) for

Plate Current of 10 microamperes

45

SExternal shield connected to cathode pins 2 and 7

20

SCREEN GRID CURRENT
IN MILLIAMPERES

T ]
E=50vous | g Lo bl

-2 /
Zg /
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g a 12
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)
wa g
<= [/ -4
E‘. z L~

=
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PLATE VOLTAGE

10

920 90 120 volts
90 90 120 voles
—5.0 - —7.0 volts
e 820 ... ohms
3.9 4.3 5.1 milliamperes
1.3 1.4 1.8 milliamperes
0.45 0.41 0.41 megohm
2000 2100 2200 micromhos
—10.6 —14.3 volts
L[] [ T[]
Ec,= 90 VOLTS
\| N [e0
\\ e
\ \\ -2
N ]
\ |
N
ReTS
40 80 120 160 200 240

PLATE VOLTAGE
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/
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/
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CONTROL GRID VOLTAGE

TRANSCONDUCTANCE IN MICROMHOS

ELECTRON TUBE DATA SHEET
FILE: MINIATURE SECTION
11-47
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ON BULB.

4
]

1
i MAX. TS 5 | .

8uLB

N—

3
32

|-,
I+

3!!
15 MAX.

|

HEATER——

E7-1 MINIATURE
BUTTON 7-PIN BASE

——PLATE
!

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 Electric Company

L —4r—5 PRINTED IN US.A.

e 3 max, + ’—MEASURED AT & Dia.

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 6AKS5/403A* 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

flll;g 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
Output .

MECHANICAL DATA

Cathode .

Bulb .

Base . L.
Mounting Position .

without
external shield

019
39
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)

2010 uuf
*4.0 uuf
*2.9 uunf

Coated Unipotential
TS5

Miniature Button 7-pin
Any

180 volts

140 volts

1.7 watts

05 watt

18 milliamperes
90 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 Miocroamperes .

120 150
120 140
200 330
75 6.6
25 2.1
0.30 040
S000 4500
—-68 —78

*External shield 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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PLATE CURRENT IN MILLIAMPERES

PLATE CURRENT IN MILLIAMPERES

16 17
14 / /
Er—6.3 VOLTS| [ 1] 1/
- [/ ]
Ep=E,=150 /[ |/
o / lzo[ /
/| sof
8 ANA
JANANR
) 71T
/A2 AN
) y/mV/mVinyi
/ JANAW
2 ‘/ f/ /
pABZBY.aY.
0 // // .‘/
-6 -5 -4 -3 -2 -1 0
CONTROL GRID VOLTAGE
16 Ef=6.3 VOLTS
SCREEN GRID VOLTAGE= 120 VOLTS
. R
/] E¢‘=—1
12
¥
10 /
8
" -2
6 A
4
—3
2
— —4
0 40 80 120 160 200 240

PLATE VOLTAGE

ELECTRON TUBE DATA SHEET
FILE: MINIATURE SECTION

11-48

SCREEN GRID CURRENT IN MILLIAMPERES

SCREEN GRID CURRENT IN MILLIAMPERES
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PLATE RESISTANCE IN MEGOHMS
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|
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J
|

CONTROL GRID —— |'CATHODE, SUPPRESSOR GRID
AND INTERNAL SHIELD

Western Eleclric

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,
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BELL SYSTEM PRACTICES SECTION AB46.403B
Transmission Engineering Data Issue 3, September 1962
Flectron Tube Data A.T. & T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 403 B ELECTRON TUBE

403B

DESCRIPTION

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 . . . . . . . . . . . . . . . o o .o« .. 6.3 volts
Plate Current Ey = Bey = 120 volts; e 7.5 milliamperes
Transconductance Cathode Bias Resistor = 200 ohms 5000 micromhos

FILE: MINIATURE SECTION

(:) American Telephone and Telegraph Company 1962
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage, A-C or D-C (Note 1). . . . . . . . . . . . 6.3 volts
Heater Current. . . e e e e e e e e e e 150 milliamperes
Direct Interelectrode Capac1tances . . . . . .without with
external shield external shield
(JEDEC #316)
Grid to Plate (maximum) . . e . . . . 019 *.010 put
Input: g1 to (h+k+g2+g3+i.s. ) C e e 3.9 * 4.0 unt
Output: p to (h+k+g2+g3+i.s.). . . . . . . 2.0 * 2.9 uuf
Mechanical Data
Cathode . . . . . . . . . . . . . . . 0. 00 Coated Unipotential
Bulb . .. T 5%
Base’ & T S 07 Miniature Button 7 pin
Mountlng Position . Any
Dimensions and pin connections shown in outllne draw1ng on Page 4.
MAXIMUM RATINGS, Absolute System (Note 2) '
Plate Voltage . . . . . . . . . . . . .« . < . . .. 200 volts
Screen Grid Voltage . . . . . . . . . .« .« . .+ . . .. 155 volts
Plate Dissipation . . . . . . . .« .« o+« .+ o 0 . 1.85 watts
Screen Grid Dissipation. . . . . . . . . . o o . . .. 0.55 watt
Cathode Current . . e e e e e e e e e e e e e 20 milliamperes
Heater Cathode Voltage e e e e e e e e e e e e e e 130 volts
Bulb Temperature. . . . . . .+ .« « + « < o« 4 e W 4. 130 centigrade
Maximum Grid Circuit Resistance
For Fixed Bias . e e e e e e e e e e e e e 1.0 megohm
For Cathode Bias . . - . . . . « .« « « « v « « « « . 2.0 megohms|
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - Class A1 Amplifier
Plate Voltage - . . . . .« .+ « + + « & o« . . 120 150 180 volts
Screen Grid Voltage . . e e e e e 120 140 120 volts
Cathode Bias Resistor (Note 3) I 200 330 200 ohms
Plate Current . . . e e e e 7.0 6.6 7.4 milliamperes-e—
Screen Gird Current T T 2.2 2.1 2.1 milliamperes-~a~—
Plate Resistance. . . . . . . . . . . . . . 0.30 0.40 0.45 megohm
Transconductance. . . . « +« « « < . . . 5000 4500 5100 micromhos
Grid Voltace, Approx1mate for
Plate Current of 10 Microamperes. . . . . . . -6.8 -7.8 -6.9 volts
* External shield connected to cathode pins 2 and 7. ——

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

all values may not, therefore, be attained simultaneously.

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

-aw—]Indicates a change
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PLATE CURRENT IN MILLIAMPERES
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
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Tranemission Engineering and Data Issue 2, November 1955

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

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 404A ELECTRON TUBE

404A

DESCRIPTION

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

CHARACTERISTICS

Heater VOlt&8EE « + v v + « o & o o o o o & & e e e e e e e 6.3 volts
Cathode Current. . By = 150 volts; E.o = 150 volts « e e 17.5 milliamperes
Transconductance . Ecel =05 Ry = 110 ohms . 13500 micromhos

File: Miniature Section
Issue 3, 11-55
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater‘\(olt,age....................... 5.3 volts
Heeter Current . . . [ 300 miliiamperes
Direct Interelectrode Capac1ta.uces Without Wita External
External Shield
Shield (RET4A #315)
Grid to Plate (maximum) . . . . . . 0.05 0.C ppf
Input: gl to (h+k+g2+4g3+i.8.) .« - o 7.0 7.1 ppf
Outputz: p to (b+k+g2+g3+i.s.) . . . 2.3 .9 ppf

MECHANICAL DATA

Cathode . v ¢« v ¢ ¢ o o o o o+ o o o o o o o o o o Ccated Unipotential

BUID o v v e v 4 e e e e e e e e e e e e e e e 6 1/2

BaSe & ¢ 4 4 i v vt e e e e e e e e e e e e Smali Button, 9-Pin
Mounting Position . . « . ¢« ¢ v ¢ 4 o o v 0 0. . . Any

Dimensions and Pin Ccnnections . & & o ¢ ¢ o o & See Outline Drawing-Page 4

MAXTMUM RATINGS, Design-Center Values

Plate Voltage . . . . . . . ¢ . 0 ¢ v v v e v v v v e e e e 250 volts
Screen Grid Voltage . « o v & ¢ ¢ ¢ 4 & 4 o 4 s s s s s e 4 150 volts
Plate Dissipation . . « . ¢ ¢ ¢ 4 4 4 i 4 4 4 4 e e e e e e . 3 watts
Screen Grid Dissipation . . . . . . o . 000000000 L 0.75 watt
Control Grid Dissipation e e e e e e e e e e e e e e See footnote *
Cathode Current . © 4 e & s 4 4 s e s s s wowae e e s 35 milliemperes
Heater-Cathode Voltace ® 4 4 s s s s s st e s s e as e e 50 volts

. 120° centigrade

Bulb Temperature . . « ¢« v ¢ ¢ ¢« ¢ 4 4 e 4 e s e o e 0 4

MAXDMUM CIRCUIT VALUES

Grid Circuit Resistance:

For Fixed Bi@S + v v v ¢ « v ¢ ¢ v o o o o o o o o« o o & 50000 omms
For Cathode Bias « + « ¢ v v v ¢ ¢ 4 o o o o o o« « o o » 130CCO ohms

TYPICAL OPERATING CONDITIO:S AND CHARACTERISTICS

Plate Voltage « .+ v o ¢ ¢ o ¢ 0 b 0 e 0 e e e 130 150 volts
Screen Grid Voltage . . . e e e s s e s e e 130 150 volts
Control Grid Supply Vo‘t.agc'l e e e e e s e e +7.5 --- volts
Cathode Bias Resistorl . e e e e e e e e e 430 110 ohms
Plate Current « « + « + v o o« & s+ s o o o+« o o 15.5 14.0 milliamperes
Screen Grid Current + + « o o o s 4 e e e e e e s k.5 3.5 milliamperes
Plate Resistance .« « « o o o o o o o = o o o o« « 95000 G0CCO ohms
Transconductance . .« « « + o o+ « o o « « o + o« o 14700 13500 micromhos
Control Grid Voltage (approxmste) for

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

Second Crder (2F)¥% . . v ¢ v ¢ v v v v 4 b . W k3 L6 ab

Third Order (3F)® % . . . . . . ¢ ¢ « v o « « & 21 28 db

Load Resistance s 200 200 ohms

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

** Ratio of product to fundamental at output for 0.l volt rms signal from grid
to cathode.

*** Ratio of product to rundamentzl at output for a 0.2 volt rms signal from
grid to cathode.

Note 1: Reference point for control grid voltege is the negative end of the cethode
oias resistor.
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BELL SYSTEM PRACTICES

Transmission Engineering Data
Vacuum Tube Data

SECTION AB 46.405A
Issue 2, January 1950
A.T.&T. Co. Standard

405A

COLD CATHODE Westery Eleclric

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 165 volts
Average Cathode Current . . . . . . . . . . 4 40 milliamperes
Average Life . . . . . . . . . . . . . 10000 10 hours

ELECTRON TUBE DATA SHEET

FILE: COLD CATHODE SECTION
i 405A

COLD CATHODE
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MAXIMUM RATINGS, Absolute Values

Peak Anode Voltage
Forward ..
Inverse .

Forward Cathode Current
Peak
Average L.
Averaging Time . .

Peak Inverse Anode Curreut

Ambient Temperature Limits .

ELECTRICAL DATA

Starter Breakdown Voltage® .

Starter Voltage Drop at 10 mllllamperes
Anode Voltage Drop at 10 milliamperes .

Required Transfer Current at 130
Deionization Time, Approximate
Starter Gap
Main Gap .

MECHANICAL DATA

Mounting Position
Net Weight, Approximate

Anode Volts (D C)

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
Any
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.

1 I
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OPERATING LIFE IN HOURS
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ELECTRON TUBE DATA SHEET
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