BELL SYSTEM PRACTICES SECTION AB46.031
Transmission Engineering and Data Issue 1, July 1941
Vacuum Tube Data AT & T Co Standard

Western FElectric

101D Vacuum Tube

(Dome)

Classification—Low-Power, Filamentary Triode

This tube replaces the D-86326 tube and has been assigned the old code number 101D. It
includes an improved filament, a new mechanical design using transverse mica supports and is

mounted in a dome type bulb. The electrical characteristics are essentially the same as for the
D-86326 tube.

Applications—Voice frequency and carrier-frequency amplifier for telephone repeater equipment
and other applications where small power outputs are required.

Modulator and demodulator in carrier-systems,

Oscillator in voice and carrier frequency applications.

Dimensions and Connections—Figures 1 and 2 show the outline diagrams of the tube and base,
giving the dimensions and the arrangement of the electrode connections to the base terminals.

Base and Mounting—This vacuum tube employs a medium, four-pin bavonet tvpe base having
special contact metal at the ends of the pins. It 1s suitable for use in a Western Electric 100L,
100R, or similar type socket, preferably provided with contact-metal contacts.

The tube may be mounted in either a vertical or horizontal position. If mounted in a horizontal
position the plane of the filament, which is indicated in Figure 2, should be vertical. To assure
adequate ventilation the tubes should be mounted with not less than 235 inches between centers
when two or more tubes are used. -

Copyright, 1941, Western LElectric Company, Incorporated
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101D

Average Direct Interelectrode Capacitances

GridtoPlate .. ... ... .. .. . 6.4 ppuf
Grid to Filament ....... .. ... . 4.4 upuf
Plate to Filament. . ... ... ... . . .. 2.9 paf

These values are for a based tube without socket.

Filament Rating

Filament Current. . ......... .. ... ... it 1.0 ampere, d.c.
Nominal filament voltage............................ 4.5 volts

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

The filament resistance of this tube increases slightly during the first 2000 hours of operation.
The voltage given above is the nominal value after this resistance change has stabilized.

Characteristies—Figure 3 shows tvpical curves of plate current as a function of grid voltage for
several values of plate voltage. The grid and plate voltages are measured from the negative end
of the filament. Figures 4, 5 and 6 show corresponding amplification factor, plate resistance and
transconductance characteristics respectively. Figure 7 shows plate current as a function of plate
voltage for several values of grid voltage.

Operating Conditions and Qutput—Figure 3 shows the range of permissible operating plate
and grid voltages included within the area ABCD. A number of recommended and maximum
operating conditions and the corresponding values of amplification factor, plate resistance, trans-
conductance and performance data are given in the table.

Recommended conditions or others of no greater severity should be selected in preference to
maximum conditions wherever possible. The life of the tube at maximum operating conditions
will be shorter than at less severe conditions.

The performance data shown include the fundamental power output in milliwatts and the
second and third harmonic levels in db below the fundamental for values of load resistance equal
to the plate resistance and for a load resistance of 12000 ohms. The peak value of the sinusoidal
input voltage E,,, which gives the indicated output P, and harmonic levels Fs, and Fz,, in each
case 1s numerically equal to the grid bias. For a smaller input voltage E,, the approximate levels
may be computed from the following relations:

E. \
P= "m(an)

E
F» = Fon + 20 Ioglof

(]

F; = F3, 4+ 40 lngEﬂ
B

Microphonic Noise

For a plate voltage of 130 volts, a grid bias of —9 volts, and a load resistance of 100,000 ohms,
the mean microphonic output level of this tube, measured in a laboratory reference test set is 32 db
below 1 volt. The range of levels of individual tubes extends from 20 to 40 db below 1 volt. Since
microphonic noise output depends on the type and intensity of the mechanical disturbance which
produces it, the values given here are useful chiefly for comparison with the levels of other types
of tubes which have been tested in the same way.
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Recom-
mended
Operat-
ing
Condi-

tions

Maximum

Operat-
ing

Condi-
tions

Plate
Volt-

age

Volts

100

130

130

130

160

160

160

190

190

190

Grid
Bias
Yolts
—4

—12

—16

—-12

~10

-~ 18

—16

TABLE
Plate Ampli- Plate Trans« Load Power Second Third
Cur-  fication Resist- conduct- Resist- =~ Outs Har-  Har-
rent Factor ance ance ance put monic monie
Milli- Ohms Micro~ Ohms Milli- db db
amperes mbhos watts
8.1 6.2 5700 1090 5700 14 38 61
12000 12 45 73
4.7 6.2 6800 900 6800 91 22 35
12000 89 28 44
7.7 6.2 5800 1070 5800 65 31 48
12000 58 37 57
11.2 6.2 5100 1220 5100 34 38 60
12000 29 45 68
5.6 6.1 6500 940 6500 172 20 32
12000 161 27 40
9.9 6.2 5300 1170 5300 121 29 46
12000 108 37 56
12.5 6.2 4900 1270 4900 93 33 53
12000 79 41 64
6.4 6.1 6200 990 6200 263 19 30
12000 250 26 37
8.7 6.2 5600 1100 5600 248 23 35
12000 224 31 46
11.0 6.2 5100 1210 5100 223 26 42
12000 187 35 54
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BELL SYSTEM PRACTICES SECTION AB46.024
Transmission Engineering and Data Issue 2, November 1939
Vacuum Tube Data AT & T Co Standard

Western Flectrac

101F Vacuum Tube
(Dome)

Classification—Low~power, filamentary triode

This tube replaces the old design 101F tube. It includes an improved filament, a new mechanical
design using transverse mica supports and is mounted in a dome type bulb. The electrical char-
acteristics are practically identical with the previous 101F tube. Due to the improved insulation
between glements, it is suitable for use in place of the 101] tube.

Applications—Voice frequency and carrier-frequency amplifier for telephone repeater equipment
and other applications where small power cutputs are required.

Modulator and demodulator in carrier-systems.

Oscillator in voice and carrier frequency applications.

Dimensions and Connections—The outline diagrams of the tube and base, giving the
dimensions and the arrangement of the electrode connections to the base terminals are shown in
Figures 1 and 2.

Base and Mounting—This vacuum tube employs a four-pin bayonet type base having special
contact at the ends of the pins. It is suitable for use in a Western Electric 100L, 100R, or similar
type socket, preferably provided with contact-metal contacts,

The tube may be mounted in either a vertical or horizontal position. If mounted in a horizontal
position the plane of the filament, which is indicated in Figure 2, should be vertical. To assure
adequate ventilation the tubes should be mounted with not less than 254 inches between centers
when two or more tubes are used.

Copyright 1939 Western Electric Company, Incorporated
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Average Direct Interelectrode Capacitances

Grid to plate. . . e el o .. B9 puf
Grid to filament. .. ... .... .. P e 4.2 puf
Plate to filament. ... .. .. .. ..... JE 2.7 upf

These values are for a based tube without socket.

Filament Bating
Filament current. .. . ... .. ... .. ...l 0.50 ampere, d.c.
Nominal filament voltage. ... ..... e e 4.15 volts

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.

The filament resistance of this tube increases slightly during the first 2000 hours of operation.
The voltage given above is the nominal value after this resistance change has stabilized.

Characteristics—Typical curves showing plate current as a function of grid voltage for several
values of plate voltage are shown in Figure 3. The grid and plate voltages are measured from the
negative end of the filament. Corresponding amplification factor, plate resistance and transcon-
ductance characteristics are given in Figures 4, 5 and 6 respectively. Plate current as a function
of plate voltage for several values of grid voltage is shown in Figure 7.

Operating Conditions and Output—Permissible operating plate and grid volrages are
included wichin the area, ABCD in Figure 8. A number of recommended and maximum operating
conditions and the corresponding values of amplification factor, plate resistance and performance
data are given in the table below. Recommended conditions or others of no greater severity should
be selected in preference to maximum conditions wherever possible. The life of the tube at maximum
operating conditions may be shorter than at less severe conditions.

The performance data shown includes the fundamental power output in milliwatts and the
second and third harmonic levels in db below the fundamental for values of load resistance equal
to the plate resistance and for a load resistance of 12000 ohms. The peak value of the sinusoidal
input voltage Egm, which gives the indicated output Py, and harmonic levels Farn and Fam, 1n
each case is numerically equal to the grid bias. For a smaller input voltage Eg, the approximate
levels may be computed from the following relations:

e
l

-Egm

=F 20 oy o
2m “ 10 E
Fa = Fgm + 40 102']() E

Microphonic Noise

For a plate voltage of 130 volts, a grid btas of —8 volts, and a load resistance of 100,000 ohms,
the mean microphonic output level of this tube, measured in a laboratory reference test set is 80 db
below 1 volt. The range of levels of individual tubes extends from 20 to 40 db below 1 volt. Since
microphonic noise output depends on the type and intensity of the mechanical disturbance which
produces it, the values given here are useful chiefly for comparison with the levels of other types
of tubes which have been tested in the same way.

(2]



Recom-
mended
Operat-
ing
Condi-

tions

Maximum

Operat-
ing

Condi-

tions

TABLE
Plate Plate  Ampli- Plate Load Power Second Third
Voli- Grid Cur- fication Resist« Resist- Out-~ Har- Har-
age Bias rent Factor ance ance put moni¢ monie
Volts Volts Milli- Ohms Ohms Milli- db db
amperes watfs
100 —4 6.2 6.5 5900 5900 15 35 60
12000 13 42 65
130 —10 4.8 6.5 6600 6600 79 24 38
12000 75 30 46
130 —8 6.8 6.5 5800 5800 60 30 48
12000 53 37 60
130 —4 11.7 6.6 4700 4700 18 41 70
12000 15 50 75
160 —14 54 6.5 6300 6300 155 21 32
12000 145 27 41
160 —10 10.0 6.5 5000 5000 100 30 48
12000 90 40 60
160 —8 12.5 6.5 4600 4600 70 34 55
12000 65 44 70
190 —18 6.1 6.5 6100 6100 250 19 30
12000 245 26 39
190 —16 8.4 6.5 5300 5300 240 23 40
12000 220 32 48
190 —14 10.9 6.5 4900 4900 205 27 43
12000 180 37 55

(3]
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BELL SYSTEM PRACTICES ) SECTION AB46.025
Transmission Engineering and Data Issue 1, November 1939
Vacuum Tube Data AT & T Co Standard

Wesrern Elecrric
101FA Vacuum Tube

Classification—Low-power, filamentary triode

This tube is similar to the 101F (dome) tube except for modifications in the characteristics
to obtain higher gain.

Applications—Voice-frequency repeaters and other telephone equipment requiring higher gain
than can be obtained from the 101F tube.

Dimensions and Connections—The outline diagrams of the tube and base, giving the di-
mensions and the arrangement of the electrode connections to the base terminals are shown in
Figures 1 and 2.

Base and Mounting—This vacuum tube employs a four-pin bayonet type base having special
contact metal at the ends of the pins. It is suitable for use in a Western Electric 100L, 100R, or
similar type socket, preferably provided with contact-metal contacts.

The tube may be mounted in either a vertical or horizontal position. If mounted in a horizontal
position the plane of the filament, which is indicated in Figure 2, should be vertical. To assure
adequate ventilation the tubes should be mounted with not less than 28§ inches between centers
when two or more tubes are used.

Average Direct Interelectrode Capacitances

Grid toplate. .. ... .. .. (e 5.1 upf
Grid to filament ... ... ... .. L.l e e 4.9 ppf
Plate to filament . ... ... . ... . 2.7 uuf

These values are for a based tube without socket.

Copyright 1939 Western Electric Company, Incorporated
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101FA

Filament Rating

Filament current. . ............o.ocii oo .. 0.50 ampere, d.c.
Nominal filament voltage. .. .................. ...... 4.15 volts

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.

The filament resistance of this tube increases slightly during the first 2000 hours of operation.
The voltage given above is the nominal value after this resistance change has stabilized.

Characteristics—Typical curves showing plate current as a function of grid voltage for several
values of plate voltage are shown in Figure 3. The grid and plate voltages are measured from the
negative end of the filament. Corresponding amplification factor, plate resistance and transcon-
ducrance characteristics are given in Figures 4, 5 and 6 respectively. Plate current as a function
of plate voltage for several values of grid voltage is shown in Figure 7.

Operating Conditions and Quiput—Permissible operating plate and grid voltages are in-
cluded within the area, ABCD in Figure 3. A number of recommended and maximum operating
conditions and the corresponding values of amplification factor, plate resistance and performance
data are given in the table below. Recommended conditions or others of no greater severity should
be selected in preference to maximum conditions wherever possible. The life of the tube at maximum
operating conditions mayv be shorter than at less severe conditions.

The performance data shown includes the fundamental power output in milliwatts and the
second and third harmonic levels in db below the fundamental for values of load resistance equal
to the plate resistance and for a load resistance of 12000 ohms. The peak value of the sinusoidal
input voltage E,m, which gives the indicated output Py, and harmonic levels For and Fam, in
each case is numerically equal to the grid bias. For a smaller input voltage E,, the approximate
levels may be computed from the following relations:

2!
5
I

Egm
= Fom + 20 logyy £

E,

Eem
Fs = Fgn -+ 40 logy, B
g

Microphonic Noise

For a plate voltage of 130 volts, a grid bias of —8 volts, and a load resistance of 100,000 ohms,
the mean microphonic output level of this tube, measured in a laboratory reference test set is 30db
below 1 volt. The range of levels of individual tubes extends from 20 to 40 db below 1 volt. Since
microphonic noise output depends on the type and intensity of the mechanical disturbance which
produces it, the values given here are useful chiefly for comparison with the levels of other types
of tubes which have been tested in the same way.

[2]



Recom-
mended
Operat-
ing
Condi-

tions

Maximum

Operat-
ing

Condi-

tions

(3]

TABLE
Plate Plate Ampli- Plate Load Power Second Third
Volt- Grid Cur- fication  Resist- Resist- Out- Har- Har-
age Bias rent Factor ance ance put monic monic
Volis Volis Milli- Ohms Ohms Milli- db db
amperes watts
100 —~4 5.3 9.0 5400 5400 30 28 47
12000 25 33 55
130 —8 4.4 8.9 6100 6100 94 20 34
12000 91 26 43
130 ] 7.5 9.0 4900 4900 72 26 44
12000 63 34 55
130 —4 11.6 9.2 4200 4200 39 34 55
12000 30 43 70
160 —10 6.6 8.9 5400 5400 170 21 35
12000 150 28 45
160 -8 104 9.1 4500 4500 140 26 43
12000 115 35 55
190 —14 5.6 8.8 5800 5800 285 16 29
12000 260 22 34
190 -12 9.0 9.0 4800 4800 275 20 34
12000 255 29 46
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BELL SYSTEM PRACTICES SECTION AB46.030
Transmission Engineering and Data Issue 1, September 1936
Vacuum Tube Data AT & T Co Standard

Wesrern FElectrse

101J Vacuum Tube

Classification—Low-power filamentary triode

The 1017 tube is similar in characteristics to the 101F, but is contained in a pear-shaped
bulb and has higher insulation between elements.

Applications

Modulator and demodulator in carrier systems.

Voice-frequency and carrier-frequency amplifier for telephone repeater equipment and other
applications where small power outputs are required.

Dimensions—Dimensions, outline diagrams of the tube and base, and the arrangement of the
electrode connections to the base terminals are shown in Figures 1 and 2.

Base—Four-pin, bayonet type, having special contact metal at the ends of the contact pins.

Socket—Four-contact, bayonet-slot type, preferably provided with contact-metal contacts, such
as the Western Electric 100L for front of panel mounting or 100R for rear of panel mounting.

Mounting Positions—FEither vertical or horizontal. If mounted in a horizontal position, the
plane of the filament, which is indicated in Figure 2, should be vertical.

Copyright 1936 Western Electric Company, Incorporated
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Average Direct Interelectrode Capacitances

A ® ¢
Grid to plate, puf.. .. ... ... L. 6.5 6.1 6.2
Grid to filament, ppf. ... ... ..., ... 42 49 3.3
Plate to filament, ppf.. ....... ... ... ... 1.7 3.7 4.1

Column A—Based tube without socket.

Column B—Tube alone when measured in 100L socket mounted on metal plate; socket
and mounting plate connected to filament.

Column C—Tube alone when measured in 100R socket mounted in metal plate; socket
and mounting plate connected to filament.

Filament Rating

Filament current .. .. .. . ..... e e ee oo i . ... ... 0.50 ampere, d.c.
Nominal filament voltage .. e 4.15 volts

The filament of this tube is designed to operate on a current basis and should be operated
at a current not appreciably exceeding the rated value.

Characteristics and Operating Conditions—Plate.current characteristics of a typical 101] tube
are shown in Figure 8 as functions of grid bias. Permissible operating grid and plate voltages are
included within the area ABCD. The grid and plate voltages are measured to the negative end ot
the filament. Corresponding amplification-factor, plate-resistance, and transconductance charac-
teristics are given in Figures 4, 5, and 6, respectively. Plate-current characteristics are given as
functions of plate voltage in Figure 7.

A number of recommended and maximum operating conditions and the corresponding
values of amplification factor and plate resistance are given in the table on page 3. Recommended
conditions or others of no greater severity should be selected in preference to maximum conditions
wherever possible. The life of the tube at maximum operating conditions may be shorter than
at the recommended conditions.

Power OQuiput and Distortion—The fundamental power output in milliwatts, and the second
and third harmonic levels in db below the fundamental, correspending to the recommended and
maximum operating conditions, are given in the latter part of the table for values of load resist-
ance, R, both equal to and double the value of the plate resistance, r,. The peak value of the
sinusoidal input voltage, E.n, which gives the indicated power output, Py, and harmonic levels,
Fom and [y, in each case, is numerically equal to the grid bias. For a smaller input voltage, E,,
the approximate levels may be computed from the following relations:

2
PP, (F;)
Egm

Fp =F25 420 logye Een
E,

F; = F3m 440 logye Fon
E,

(2]



Microphonic Noise—~With a plate voltage of 130 volts, a grid bias of —8 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 101J tube, measured

in a laboratory reference test set, is 26 db below 1 volt.
extends from 14 to 34 db below 1 volt.

The range of levels of individual tubes

Since microphonic noise output depends on the type and
intensity of the mechanical disturbance which produces it, the values given here are useful chiefly
for comparison with the levels of other types of tubes which have been tested in the same way.

Table
OUTPUT
R=rp R=2rp
Plate Plate Amplifi- Plate Second Third Second Third
Yolt- Grid Cur- cation Resis= Power Har- Har- Power Har- Har-
age Bias rent Factor tance Outiputmonic monie OQutput monie monie
Volts  Volts Milli- Ohms Milli- db db Milli- db db
amperes watts watts
Recommended 100 —4 6.3 6.6 5,750 16 32 55 14 38 65
Operating 1830 —10 48 65 6,500 80 22 36 75 28 46
Conditions 130 -8 7.0 6.5 5,600 62 26 46 55 33 55
130 -4 11.9 6.6 4,800 20 37 60 18 43 65
160 —14 5.4 6.5 6,500 170 20 32 160 26 42
160 —-10 10.0 6.6 5,000 120 28 47 110 34 55
Maximum 190 —18 6.2 6.5 6,100 275 17 29 255 24 37
Operating 190 —16 8.4 6.5 5,450 270 22 35 250 28 45
Conditions 190 —14 10.9 6.6 5,000 250 25 43 215 31 50

[3]
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BELL SYSTEM PRACTICES SECTION AB46.101L
Transmission Engineering Data Issue 1, January 1950
Vacuum Tube Data A.T.&T. Co. Standard

101L
TRIODE R
AUDIO-FREQUENCY AMPLIFIER Western Electric
DESCRIPTION

The 101L is a filamentary type triode. It is designed for use as an audio-frequency
amplifier or modulator.

CHARACTERISTICS

Filament Current e 250 milliamperes
Maximum Plate Voltage . . . . . . . . . . . . 180 wvolts
Amplification Factor . . . . . . . . . . . . . 6.5

ELECTRON TUBE DATA SHEET )
FILE: GENERAL PURPOSE SECTION

6-49 1 OI L

TRIODE



101L — PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Current . e 250 milliamperes
Filament Voltage, Nominal®* ., . . . . . . . . . . . 4,15 volts
Direct Interelectrode Capacitances without external
shield
Grid to Plate . . C e 6.0 uuf
Input . . . . . . . ... 3.9 uuf
Qutput . . . . ... 28 uuf

MECHANICAL DATA

Cathode . . . . e e e e Coated Filament
Base L e e Medium 4-pin type with bayonet pin
Mounting Position. . . . . . . . . Preferably vertical; if horizontal, pins #1

and #2 must lie in same vertical plane

Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . . . L e 180 volts
Plate Dissipation . . . . . . . . . . . . . . . . 2.0 watts
Plate Current . . . . . . . . . . .. ... 15 milliamperes

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS —CLASS A1 AMPLIFIER

Filament Current, D-C. . . . . . . . . . ., . 250 250 milliamperes
Plate Voltage . . . . . . . . . . . . . . 130 160 volts

Grid Voltage. . . . . . A -8 —10 volts

Peak A-F GridVoltage . . . . . . . . . . . . 8 10 volts

Plate Current . . . . . . . . . . . . .. 6.8 102 milliamperes
Transconductance . . . . . . . . . . . . . 1080 1240 micromhos
Amplification Factor . . . . . . . . . . . . 6.5 6.5

Plate Resistance. . . . . . . . . . . . . . 6000 5200 ohms

Load Resistance . . . . . . . . . . . . . . 6000 5200 ohms
Maximum Signal Power Qutput . . . . . . . . 60 100 milliwatts
Total Harmonic Distortion Less Than. . . . . . . | 34 3.2 per cent

* The filament resistance of this tube increases slightly during the first year of operating life.
The voltage given above is the nominal value after the filament resistance has stabilized.
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AMPLIFICATION FACTOR
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BELL SYSTEM PRACTICES SECTION AB46.101M

e . ine Dat Issue 1, January 1950
%;iﬁlslr:llsjs“l?;e %t;ineerlng a A.T.&T. Co. Standard
101M

TRIODE .
AUDIO-FREQUENCY AMPLIFIER Western Electric

DESCRIPTION

The 101M is a filamentary type triode. It is designed for use as an audio-frequency
amplifier or modulator, This tube is intended for use in equipment where quick filament
heating is required. Better thermionic life will be obtained by using other types of the 101
series of tubes when filament heating time is not a factor.

CHARACTERISTICS

Filament Current . . . . . . . . . . . . . . 250 mitliamperes
Maximum Plate Voltage. . . . . . . . . . . . . 180 volts
Amplification Factor . . . . . . . . . . . . . 6.5

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION IOI M
6-49

TRIODE
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GENERAL CHARACTERISTICS
ELECTRICAL DATA

Filament Current . .
Filament Voltage, Nominal* .
Direct Interelectrode Capacitances

Grid to Plate
Input
Qutput

MECHANICAL DATA

Cathode
Base .
Mounting Position .

Dimensions and pin connections shown in outline drawing on Page §

MAXIMUM RATINGS, Design-Center Values

Plate Voltage
Plate Dissipation
Plate Current .

250
3.75

milliamperes
volts

without external

shield

6.0
3.9
28

uuf
uuf
uuf

L Coated Filament
Medium 4-pin type with bayonet pin
Preferably vertical; if horizontal, pins #1
and #2 must lie in same vertical plane

180

volts

2.0 watts
15 milliamperes

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS —CLASS A; AMPLIFIER

Filament Current, D-C .

Plate Voltage.

Grid Voltage .

Peak A-F Grid Voltage .

Plate Current
Transconductance
Amplification Factor

Plate Resistance .

Load Resistance . L
Maximum Signal Power Qutput
Total Harmonic Distortion .

250
130
—8
8
6.8
1080
6.5
6000
6000
60
34

250
160
—10
10
102
1240
6.5
5200
5200
100
32

milliamperes
volts

volts

volts
milliamperes
micromhos

ohms
ohms
milliwatts
per cent

* The filament resistance of this tube increases slightly during the first year of operating life.
The voltage given above is the nominal value after the filament resistance has stabilized.
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AMPLIFICATION FACTOR

PLATE RESISTANCE IN OHMS
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BELL SYSTEM PRACTICES SECTION AB46.102D

Transmission Engineering Data Issue 1, January 1950
Vacuum Tube Data A.T.&T. Co. Standard
102D

TRIODE R
AUDIO-FREQUENCY AMPLIFIER Western Electric

DESCRIPTION

The 102D is a filamentary type triode. It is designed for use as an audio-frequency
voltage amplifier or modulator,

CHARACTERISTICS

Filament Current . . . . . . . . . . . . . . . . 1.0 ampere
Maximum Plate Voltage . . . . . . . . . . . . . . 180 volts
Amplification Factor . . . . . . . . . . . . . . . 30

ELECTRON TUBE DATA SHEET

gl‘tlﬁE GENERAL PURPOSE SECTION 102 D

TRIODE
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GENERAL CHARACTERISTICS
ELECTRICAL DATA

Filament Current .
Filament Voltage, Nominal®*
Direct Interelectrode Capacitances

Grid to Plate
Input .
Output

MECHANICAL DATA

Cathode

Base R
Mounting Position

1.0 ampere
2.1 volts

without external
shield

54 uuf
4.1 uuf
2.6 uuf

Coated Filament

Medium 4-pin type with bayonet pin

Preferably vertical; if horizontal, pins #1
and #2 must lie in same vertical plane

Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage .
Plate Dissipation .
Plate Current .

189 volts
0.5 watt
7.5 milliamperes

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CLASS A; AMPLIFIER

Filament Current, D-C .

Plate Voltage

Grid Voltage .

Peak A-F Grid Voltage .

Plate Current

Transconductance

Amplification Factor

Plate Resistance

Load Resistance L.
Maximum-Signal Voltage Output .

Total Harmonic Distortion Less Than

1.0 1.0 ampere

130 160 volts
—15 —2.0 volts

1.5 2.0 volts

0.65 087 milliampere
500 560 micromhos
299 29.9

60000 53500 ohms
300000 300000 ohms
29 37 peak volts
1.0 1.0 per cent

* The filament resistance of this tube increases slightly during the first year of operating life,
The voltage given above is the nominal value after the filament resistance has stabilized,



PAGE 3 —102D

24 e - e
" HEEN /
w I;=1.0 AMPERE, D.C.
£ 20 f
s
< Ec=° Yy
S 6 - /,
s ’
Z 2 : -2 / >
L 4y /-3 /
o 44 V —4
3 08 ; . <// // /;
8 : ,/ I'/ ,/ ,/ /1 ;54
B os ! v // A - A | A28
< X T
a o P i
___.-—-—"/ _1// " et el "] L]
0 20 40 60 80 100 120 140 160 180 200 220 240 260
PLATE VOLTAGE

24
. [T 11 i
w 1;=1.0 AMPERE, D.C.
w20
Y Ep=190, P
< // // T
3 16
z 160,
s
=z 12 /1 ,// ,//
= pd 130,
[T
g o8 e A P A
] d A e 1001
O /‘ ,/
= |~ .~ P 70
b4 04 L /I //
o L ’// 1 ,/ .

0 ’./ _—_.—/ =" ___‘// | et

-6 -5 —4 -3 -2 ~1 0

GRID VOLTAGE

ELECTRON TUBE DATA SHEET
EE‘%B GENERAL PURPOSE SECTION



102D — PAGE 4

EEEEE .!
g a0 =10 ANI\PERE,D.C. [ ;
'Q :
> 300 - -
o} Ep=190 T et T A
2 0 6o T 180”7 | 0o~ | 7oA
S mop A A Y
g i
s 280
q 1
i : | |
-6 -5 -4 -3 -2 A
GRID VOLTAGE
1 At R | ;
\ | .
| i |
160000 : R Y
\ \ i \ |
: VBB A 8 R A |
A
120000 p—1
i N W B A N W AN
2 (Ep=IO\ 1‘?0\ 130\ 100\ 70
g RN NN
& 80000 : " : i ;
; : P I\ i '\\ \
§ b - \ '\ LN
: L ‘\"'"i\ I \\\L
1¢=10 AMPERE,D.C. ' L R e e
40000 H :
| : | .
I i :
0] | |
-6 -5 —~4 -3 -2 -1

GRID VOLTAGE



PAGE 5-—102D

4

1000
1§=1.0 AMPERE, D.C.
. 800
0
=
L
: 7
R ] ~
/
— > >
SN
2 160 P P
PaEsy RN ARy
% r/ I/ // 10’0
9 /| / /1 70
‘£ 7 v
2 AT AT 17
P 00 // // //
4
7
0
-6 —5 -4 -3 -2 -1 0
GRID VOLTAGE
<--—~||3"M
3 A X
‘ex%MAx”
) |
13
FILAMENT
ST14
BULS
% FICAMENT
FMAX, L FILAMENT
SEE
NOTE
ALL PINS, EXCEPT AT
o REGION NOTED,
125" 003" DIA.
O72"MAX. v
A4—36
L ) BASE NOTE:
5}.%%: THIS DIMENSION APPLIES FROM THE

ELECTRON TUBE DATA SHEET
EL%B: GENERAL PURPOSE SECTION

TOP OF THE BAYONEY PIN, TO A POINT
ON THE STUD WHERE THE DIAMETER
OF THE STUD PLUS SOLDER DOES NOT
EXCEED .129 MAX.



BELL SYSTEM PRACTICES SECTION A;B46.052
Transmission Engineering and Data Issue 2
Vacuum Tube Data A T & T Co Standard

Westerrn Lleciric

102F Vacuum Tube
(Dome)

Classifications—Filamentary, voltage amplifier triode

This tube is a redesign of the 102F tube. It includes an improved filament, a new mechanical
design using transverse mica supports and is mounted in a dome type bulb. The electrical char-
acteristics are practically identical with the previous 102F tube which it supersedes.

Applications—Voltage amplifier for voice-frequency telephone repeaters and carrier-frequency
telegraph equipment.

Detector or modulator.

Dimensions and Connections—The outline diagrams of the tube and base, giving the
dimensions and the arrangement of the electrode connections to the base terminals are shown in
Figures 1 and 2.

Base and Mounting—This vacuum tube employs a medium, four-pin bayonet type base
having special contact metal at the ends of the pins. It is suitable for use in a Western Electric
100L, 100R, or similar type socket, preferably provided with contact-metal contacts.

The tube mayv be mounted in either a vertical or horizontal position. If mounted in a hori-
zontal position the plane of the filament, which is indicated in Figure 2, should be vertical. To
assure adequate ventilation the tubes should be mounted with not less than 22% inches between
centers when two or more tubes are used.

Copyright 1939 Western Eleetric Company, Incorporated

102F
Issue 2



102F

Average Direct Interelectrode Capacitances

Gridtoplate.. .. .. .. ... ..., AU Lo 3.1 puf
Grid to filament . . . . .. 10 ppf
Plate to filament. .. . e .. . 2.3 uuf

These values are tor a based tube without socket.

Filament Rating

Filament current.. .. e .. 0.50 ampere, d.c.
Nominal filamenrt voltage .. . ......... ...... .. 2.1 volts

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.

The filament resistance of this tube increases slightly during the first 2000 hours of operation.
The voltage given above is the nomiral value after the resistance has stabilized.

Characteristies—Typical curves showing plate current as a function of grid voltage for several
values of plate voltage are shown in Figure 3. The grid and plate voltages are measured from the
negat've end of the filament. Corresponding amplification factor, plate resistance and transcon-
ductance characteristics are given in Figures 4, 5 and 6 respectively. Plate current as a function
of plate voltage for several values of grid voltage is shown in Figure 7.

Operating Conditions and OQutput— Permissible operating plate and grid volrages are
included within the area, ABCD in Figure 3. A number of recommended and maximum operating
conditions and the corresponding values of amplification factor, plate resistance, transconductance
and performance data are given in the table below. Recommended conditions or others of no
greater severity should be selected in preference to maximum conditions wherever possible. The
life of the tube at maximum operating conditions may be shorter than at less severe conditions.

The performance data shown include the fundamental output voltage in peak volts and the
second and third harmonic levels in ¢b below the fundamental for values of load resistance equal
to the plate resistance and for load resistances of 100,000 and 300,000 ohms. The peak value of
the sinusoidal input voltage Egm, which gives the indicated output Epm, and harmonic levels Fon
and Fax, in each case is numericallv equal to the grid bias. For a smaller input voltage E;, the
approx‘mate levels may be computed from the following relations:

E:
Fom P
Fa = Fom + 20 logi ggm

Fs

E
Fim + 40 logie =2%
3 OmEg

Microphonie Noise

For a plate voltage of 130 volts, a grid bias of — 1.5 volts and a load resistance of 100,000 ohms,
the mean microphonic output level of this tube, measured in a laboratory reference test set is 33 db
below 1 volt. The range of levels of individual tubes extends from 25 to 41 db below 1 volt. Since
microphonic no‘se output depends on the tvpe and intensity of the mechanical disturbance which
produces it, the valies given here are useful chiefly for comparison with the levels of other types
of tubes which have been rested in the same wav.

£2]



TABLE
Plate Plate Amplifi- Plate Trans- Load Output Second Third
Yolt- Grid Cur- cation Resist- conduc- Resist~ Volt- Har- Har-
age Bias rent Factor ance tance ance age monic monie
Yolts Yolts Milli- Ohms  Micro- Ohms Peak db db
amperes mhos Yolts
130 ~2.0 0.60 30.9 58,000 530 58,000 28 23 39
100,000 37 28 45
300,000 49 39 55
130 —-1.5 0.85 31.0 50,000 620 50,000 22 30 48
100,000 30 37 55
300,000 38 49 65
130 —-1.0 1.15 31.0 44,000 700 44,000 14 36 55
100,000 20 44 60
300,000 25 56 65
160 -3.0 0.55 30.9 60,000 520 60,000 42 19 33
100,000 53 23 38
300,000 71 35 50
160 —2.0 1.15 31.0 45,000 690 45,000 29 30 48
100,000 39 37 55
300,000 49 50 65
*160 —1.0 1.85 31.0 39,000 800 39,000 15 41 60
100,000 21 51 65
300,000 25 60 65
*190 -3.0 1.15 30.9 45,000 690 45,000 45 26 40
100,000 62 35 50
300,000 75 46 60
*190 —2.0 1.85 31.0 39,000 800 39,000 30 35 55
100,000 41 44 60
300,000 50 55 65

*Maximum operating conditions.

[31]
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BELL SYSTEM PRACTICES SECTION AB46.102L
Transmission Engineering Data

Issue 1, January 195¢
Vacuum Tube Data A.T.&T. Co. Standard

102L

TRIODE i
AUDIO-FREQUENCY AMPLIFIER Western Electric

DESCRIPTION

The 102L is a filamentary type triode. It is designed for use as an audio-frequency
voltage amplifier or modulator.

CHARACTERISTICS

Filament Current 250 milliamperes

Maximum Plate Voltage . . . . . . . . . . . . 180 volts
Amplification Factor . . . . . . . . . . . . . 30

ELECTRON TUBE DATA SHEET

1;14155: GENERAL PURPOSE SECTION 102 L

TRIODE



102L — PAGE 2

GENERAL CHARACTERISTICS
ELECTRICAL DATA

Filament Current L
Filament Voltage, Nominal® .
Direct Interelectrode Capacitances

Grid to Plate .
Input
Qutput

MECHANICAL DATA

Cathode
Base
Mounting Position .

250 milliamperes
2.1 volts
without external

shield
5.0 auf
3.8 uuf
24 uuf

Coated Filament

Medium 4-pin type with bayonet pin

Preferably vertical; if horizantal, pins #1
and #2 must lie in same vertical plane

Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage
Plate Dissipation
Plate Current .

180 volts
0.5 watt
7.5 milliamperes

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS —CLASS A; AMPLIFIER

Filament Current, D-C

Plate Voltage . .

Grid Voltage . . .

Peak A-F Grid Voltag,

Plate Current .
Transconductance .
Amplification Factor .

Plate Resistance

Load Resistance L.
Maximum-Signal Voltage Output

Total Harmonic Distortion Less Than .

250 250 milliamperes
130 160 volts
—-15 —2.0 volts

15 2.0 volts

0.85 12 milliamperes
650 800 micromhos
302 302

46000 39000 ohms
300000 300000 ohms
34 44 peak volts
1.0 1.0 per cent

* The filament resistance of this tube increases slightly during the first year of operating life,
The voltage given above is the nominal value after the filament resistance has stabilized.
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RBRELL SYSTEM PRACTICES SECTION AB46.035
Transmission Engineering and Data A%ril lSMé Tssue 1
Vacuum Tube Data AT & T Co Standard

Wesrerrr Electric

104D Vacuum Tube

(Dome)

AR

AR wRTrI Ty

s

Classification—Filamentary, power amplifier triode

This tube replaces the D-86327 tube and has been assigned the old code number 104D. It
includes an improved filament, a new mechanical design using transverse mica supports and is
mounted in a dome type bulb. The electrical characteristics are essentially the same as for the

D-86327 tube.

Applications—Voice frequency and carrier frequency amplifier for telephone repeater equipment
requiring greater power outputs than can be obtained from the 101D or 101F type tubes.

Volume limiter in carrier telephone equipment.

Amplifier in various testing apparatus.

Dimensions and Connections—The outline diagrams of the tube and base, giving the dimen-
sions and the arrangement of the electrode connections to the base terminals are shown in Figures
1 and 2.

Base and Mounting—This vacuum tube employs a medium, four-pin bayonet type base having
special contact metal at the ends of the pins. It is suitable for use in a Western Electric 100L,
100R or similar type socket, preferably provided with contact-metal contacts.

The tube may be mounted in either a vertical or horizontal position. If mounted in a horizontal
position the plane of the filament, which is indicated in Figure 2, should be vertical. To assure
adequate ventilation the tubes should be mounted with not less than 25 inches between centers
when two or more tubes are used.

Copyright, 1941, Western Electric Company, ¥ncorporated
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104D

Average Direct Interelectrode Capacitanees

Grid toplate. ... .t e 4.9 upf.
Grid to filament. ... . ... 4.1 ppf.
Plate to filament. ... ...ttt 3.4 puf.

These values are for a based tube without socket.

Filament Rating

Filament current. .........iiiiiiiiiie i 1.00 ampere, d.c.
Nominal filament voltage. ................ ..., 4.5 wvolts

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

The filament resistance of this tube increases slightly during the first 2000 hours of operation.
The voltage given above is the nominal value after the resistance has stabilized.

Characteristies—Typical curves showing plate current as a function of grid volrage for several
values of plate voltage are shown in Figure 3. The grid and plate voltages are measured from the
negative end of the filament. Corresponding amplification factor, plate resistance and trans-
conductance characteristics are given in Figures 4, 5 and 6 respectively, Plate current as a function
of plate voltage for several values of grid voltage is shown in Figure 7.

Operating Conditions and Output—Permissible operating plate and grid voltages are
included within the area, ABCD in Figure 3. A number of recommended and maximum operating
conditions and the corresponding values of amplification factor, plate resistance, transconductance,

and performance data are given in the table.

Recommended conditions or others of no greater severity should be selected in preference to
maximum conditions wherever possible. The life of the tube at maximum operating conditions
will be shorter than at less severe conditions.

The performance data shown includes the fundamental power outpur in milliwatts and the
second and third harmonic levels in db below the fundamental for values of load resistance equal
to the plate resistance and for a load resistance of 3000 ohms. The peak value of sinusoidal input
voltage F,m, which gives the indicated output Py, and harmonic levels Fs, and Fsn, in each case
is numerically equal to the grid bias. For a smaller input voltage E,, the approximate levels may
be computed from the following relations:

g
I

E
= Fpm + 20 logio T
E,

E,
F; = Fin + 40 logio Eﬂ
&

Microphonic Noise

For a plate voltage of 130 volts, a grid bias of —20 volts, and a load resistance of 100,000 ohms,
the mean microphonic output level of this tube, measured in a laboratory reference test set is 31 db
below 1 volt. The range of levels of individual tubes extends from 20 to 40 db below 1 volt. Since
microphonic noise output depends on the type and intensity of the mechanical disturbance which
produces it, the values given here are useful chiefly for comparison with the levels of other types
of tubes which have been tested in the same way.

[2]



Recom-
mended
Operat-
ing
Condi-

tions

Maximum

Operat-
ing

Condi-

tions

TABLE
Plate Plate Ampli- Plate Trans- Load Power Second Third
Volt-  Grid Cur- fication Resist~ eonduet- Resist- Out- Har- Har~
age Bias rent Factor ance ance anee put monic monie
Yolts Volts Milli- Ohms Miero- Ohms Milli- db db
amperes mhos watts
100 —-20 12.5 2.4 2700 890 2700 110 23 50
5000 100 28 65
100 —10 22.5 ' 2.6 2200 1160 2200 38 34 60
e 5000 32 38 65
130 —30 14.5 2.3 2600 900 2600 250 22 47
5000 225 25 75
130 —20 25.0 2.5 2100 1180 2100 150 28 48
5000 125 32 58
130 —10 37.0 2.6 1800 1430 1800 45 38 65
5000 36 44 70
160 —45 13.0 2.3 2900 810 2900 475 18 37
5000 445 21 49
160 —35 21.5 2.4 2300 1040 2300 390 22 47
5000 340 27 70
160 —25 33.0 2.5 1900 1300 1900 250 28 49
5000 210 33 53
190 —55 15.5 2.3 2800 810 2800 735 18 36
5000 700 22 48
190 —4b 24.5 2.4 2200 1070 2200 650 22 45
5000 565 26 65

104D
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Wesrerrn Electrye
205D Vacuum Tube

Classification—Moderate power, filamentary triode

Applications

Audio-frequency amplifier or modulator where power outputs of approximately 1 watt or less
are required.

Radio-frequency power amplifier.

Oscillator.

Dimensions—Dimensions, outline diagrams of the tube and base, and the arrangement of the
electrode connections to the base terminals are shown in Figures 1 and 2.

Base—Medium, four-pin, bayonet type with the bayonet pin offset.

Socket—Four-contact, bavonet-slot type, such as the Western Electric 100M for front of panel
mounting or 115B for rear of panel mounting.

Mounting Positions—Either vertical or horizontal. If mounted in a horizontal position, the
plane of the filament, which is indicated in Figure 2, should be vertical.

Copyright 1936 Western Electric Company, Incorporated
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Average Direct Interelectrode Capacitances

A B C
Grid to plate, gpf. ... .. oL R 4.8 4.3 4.3
Grid to filament, wpf. . .. ... Lo ... 5.2 6.4 6.9
Plate to filament, puf.. ... . .. o . 33 5.2 5.5

Column A—Based tube without socket.

Column B—Tube alone when measured in 100M socket mounted on metal plate; socket and
mounting plate connected to filament.

Column C—Tube alone when measured in 115B socket mounted in metal plate; socket and
mounting plate connected to filament.

Filament—Oxide-coated
Filament voltage. ... . ..... e 4.5 volts, a.c. or d.c.
Nominal filament current ..., .. . 1.6 amperes
The filament of this tube is designed to operate on a voltage basis and should be operated at
as near the rated voltage as is practicable. VWhen alternating-current filament supply is used, the
grid and plate returns should be connected to a center tap on the secondary of the filament trans-
tormer.

Characteristies—Plate current charcteristics of a tvpical 205D tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. Corresponding amplification factor,
plate resistance, and transconductance characteristics are given in Figures 4, 5 and 6, respectively.
Plate current characteristics as functions of plate voltage for several values of grid voltage are
shown in Figure 7. These characteristics are for direct-current filament supply with the grid and
plate voltages measured from the negative end of the filament. When alternating-current filament
supply is used. the same characteristics are applicable if 2.6 is added to the numerical value of each

grid bias.

Microphonic Noise—With a plate voltage of 350 volts, a grid bias of —22.5 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 205D tube measured
in a laboratory reference test set is 25 decibels below 1 volt. The range of levels of individual tubes
extends from 16 to 33 decibels below 1 volt. Since microphonic noise depends on the tvpe and
intensity of the mechanical disturbance which produces it, the values given here are useful chiefly
for comparison with the levels of other tubes which have been tested in the same way.

Limiting Conditions for Safe Operation

*Class C
*Class B Class C R=F Amp.

Class A R-F R-F Amp. Plate

Amp. Amp. or Ose. Modulated
Maximum direct plate voltage 400 400 400 850 volts
Maximum direct plate current 50 35 50 40 milliamperes
Maximum plate dissipation 14 14 14 10 watts
Maximum direct grid current — 10 10 10 milliamperes

*Carrier conditions for use with modulation factors up to 1.0.

Operating Conditions and Output
Class A—Amplifier or Modulator

Permissible operating grid and plate voltages for Class A operation are included within
the area, ABCD, in Figure 3. Amplification factor, plate resistance, transconductance, and
performance data are given in Table I for a number of typical operating conditions represented
by selected points within this area. A less severe operating condition should be selected in
preference to a maximum operating condition wherever possible. The life of the tube at
maximum conditions may be shorter than at less severe conditions.

[2]
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P_p, (&_)
Egm
Egm

Fo=Fay + 201
2=l Ong

4

Fs=Fsn + 40 lng&
Eg

The performance data include the fundamental power output in milliwatts and the levels
of the second and third harmonics in decibels below the fundamental for values of load resistance,
R, equal to one, two, and in some cases three times the plate resistance, r,. The peak value of
the sinusoidal input voltage, Egm, which gives the indicated power output, Pm, and harmonic
levels, Faom and Fsm, in each case, is numerically equal to the grid bias.
voltage, Eg, the output and harmonic levels are given approximately by the following relations:

For a smaller input

TABLE I
Plate Plate Amplifi- Plate Trans- Input Load Power Second Third
Volt- Grid Cur~-  cation Resis- conduc~ Volt- Resis~ Out- Har- Har-
age Bias rent Factor tance tanee age tance put monic monie
Volts  Volts  Milli=- Ohms Micro- Peak R Milli- db db
amperes rp mhos Volts watts
200 — 6 22.5 7.4 4000 1840 6 R=r, 60 35 65
R=2r, 55 40 70
250 —22 9 6.9 6000 1160 22 R=rp 500 18 33
R=2r, 450 22 40
R=3r, 380 26 47
250 —15 19 7.2 4350 1670 15 R=rp 310 26 45
R=2r, 280 30 55
250 —10 27.5 7.4 3800 1950 10 R=r; 180 33 60
R=2r, 160 38 65
250 - 5 37.5 7.5 3500 2150 5 R=rp 50 40 70
R=2r, 45 43 70
300 —30 8 6.7 6700 1000 30 R=rp 800 15 28
R=2r, 720 20 35
R=3r 600 24 42
300 —24 15.5 7.1 4800 1460 24 R=r, 750 20 36
R=2r, 670 25 45
300 —18 25 7.3 4000 1830 18 R=r, 540 27 46
R=2r, 480 31 55
350 —22.5 29 7.3 3800 1940 22,5 R=rp 875 26 44
R=2r, 800 30 50
375 —30 22 7.1 4300 1660 30 R=r, 1300 20 36
R=2r, 1200 26 45
*300 —10 41 74 3350 2220 10 R=r 200 37 65
R=2r, 180 41 70
*350 —20 34 7.3 3600 2060 20 Re=yp 750 28 50
R=2r, 675 32 55
*376 —24 32 7.3 3650 1990 24 R=r, 1000 26 44
R=2r, 900 30 55
*400 —29 30 7.2 3800 1890 29 R=rp 1400 23 39
R=2r, 1300 28 48

*Maximum operating conditions.

205D



205D

Class B—Amplifier

Radio-telephone applications, particularly the amplification of a modulated carrier wave
with a2 minimum of distortion. Typical carrier conditions for use with modulation factors up
to 1.0 are shown in Table II.

TABLE 1I
Priving
Birect Direct riving Yoltage Power Output Effective Peak
Plate Grid Plate A-F A-F Load Driving
Voltage Bias Current Carrier Peak Carrier Peak Resistance Power
Yolts Volis Milli~ Peak Volts Watts Watts Ohms Watts
amperes Yolts
350 —48 28 69 138 2.5 10 3100 1
400 —56 28 73 146 3.0 12 3700 1

Class C—Amplifier or Oscillator

Radio-telegraph or other continuous wave applications. Typical operating conditions
are shown in Table III.

TABLE IIX
Direct Direct Effective
Plate Grid Plate Driving Power Load Driving
Voltage Bias Current Yoltage Output Resistance Power
Volts Volts Milli~ Peak Watts Ohms Watts
amperes Volts
350 — 96 15 186 8.3 37560 1.3
400 —112 45 202 10.0 4500 1.5

Class C—Amplifier— Plate modulated

Radio-telephone applications. Typical carrier conditions for use with modulation factors
up to 1.0 are shown in Table IV.

TABLE IV
Direet Direct Effective
Plate Grid Plate Driving Power Load Driving
Yoltage Bias Current Yoltage Outpuat Resistance Power
Volts Volts Milli- Peak Watts Ohms Watts
amperes Yolts
300 —120 35 205 6.0 4000 1.3
3350 —144 35 229 7.1 5000 T

High Frequency Ratings

If the 205D tube is to be used at frequencies higher than 15 megacycles, the plate voltage and
plate dissipation ratings given above should be reduced to avoid excessive high-frequency currents,
excessive heating due to dielectric losses, and consequent injury to the tube. At the limiting
frequency of 30 megacycles, the maximum ratings should be as follows:

Maximum plate voltage .......... ... 300 volts
Maximum plate dissipation ... ....... ... .o 10 watts
Maximum r-f grid current. ... ..o 3 amperes
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BELL SYSTEM PRACTICES SECTION AB46.091
Transmission Engineering and Data Issue 1, September 1986
Vacuum Tube Data AT &T Co Standard

Wesrern Llectric
205E Vacuum Tube

Classification—Moderate power, filamentary triode

The 205E tube is similar to the 205D tube except that special precautions have been taken in
the 205E tube to minimize sputter noise in the tube and contact noise between the contact pins
and the socket.

Applications

Audio-frequency amplifier or modulator where power outputs of approximately 1 watt or less
are required.

Radio-frequency power amplifier.

Oscillator.

Dimensions——Dimensions, outline diagrams of the tube and base, and the arrangement of the
electrode connections to the base terminals are shown in Figures 1 and 2.

Base—Medium, four-pin, bayonet type having special contact metal at the ends of the contact
pins. The bayonet pin is offset.

Socket—Four-contact, bayonetslot type, preferably provided with contact-metal contacts, such
as the Western Electric 100M for front of panel mounting or 116A for rear of panel mounting.

Copyright 1936 Western Electric Company, Incorporated
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Mounting Positions—Fither vertical or horizontal. If mounted in a horizontal position, the
plane of the filament. which is indicated in Figure 2. should be vertical

Average Direct Interelectrode Capacitances

A B C
Grid to plate, puf.. ... ... e e ... 48 4.3 4.3
Grid to filament, gaf.. .......... ... . 5.2 6.4 6.9
Plate to filament, puf.. . .. .. ... .ol 3.3 5.2 5.5

Column A—Based tube without socket.

Column B—Tube alone when measured in 100M socket mounted on metal plate; socket and
mounting plate connected to filament.

Column C—Tube alone when measured in 116A socket mounted in metal plate; socket and
mounting plate connected to filament.

Filament—Oxide-coated
Filament voltage. ........ .. ... ... ... ... 4.5 volts, a.c. or d.c.

Nominal filament current . . ... ... ... ... 1.6 amperes

The filament of this tube is designed to operate on a voltage basis and should be operated at
as near the rated voltage as is practicable. When alternating-current filament supply is used, the
grid and plate returns should be connected to a center tap on the secondary of the filament trans-
former.

Characteristies—Plate current charcteristics of a tvpical 205E tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. Corresponding amplification factor,
plate resistance, and transconductance characteristics are given in Figures 4, 5, and 6, respectively.
Plate current characteristics as functions of plate voltage for several values of grid voltage are
shown in Figure 7. These characteristics are for direct-current filament supply with the grid and
plate voltages measured from the negarive end of the filament. ¥When alternating—current filament
supply is used, the same characteristics are applicable if 2.6 is added to the numerical value of each
orid bias.

Microphonie Noise—With a plate voltage of 350 volts, a grid bias of —22.5 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of 205F tube measured
in a laboratory reference test set is 25 decibels below 1 volt. The range of levels of individual tubes
extends from 16 to 33 decibels below 1 volt. Since microphonic noise depends on the type and
intensity of the mechanical disturbance which produces it, the values given here are useful chiefly
for comparison with the levels of other tubes which have been tested in the same way.

Sputiter Noise—A particularly disagreeable type of noise, characterized by an unmusical crackling
or sputtering sound, occurs in many vacuum tubes, sometimes as a result of slight mechanical
agitation. The sputter noise spectrum covers a wide band and may be of appreciable intensity even
at radio frequencies. Such noise is usuaily due either to discontinuously variable insulation leaks

[2]



between electrodes or to intermittent contacts involving conducting members such as filament
supports which, at times of no contact, are insulated from other parts of the tube. Special pre-
cautions have been taken in the design of the 205E tube to eliminate this type of noise.

Limiting Conditions for Safe Operation

*Class C
*Class B Class C R-F Amp.

Class A R-F R~F Amp. Plate

Amp. Amp. or Ose. Modulated
Maximum direct plate voltage 400 400 400 350 volts
Maximum direct plate current 50 35 50 40 milliamperes
Maximum plate dissipation 14 14 14 10 watts
Maximum direct grid cutrent — 10 10 10 milliamperes

*Carrier conditions for use with modulation factors up to 1.0.

Operating Conditions and Qutput

Class A—Amplifier or Modulator

Permissible operating grid and plate voltage for Class A operation are included within
the area, ABCD, in Figure 8. Amplification factor, plate resistance, transconductance, and
performance data are given in Table I for a number of typical operating conditions represented
by selected points within this area. A less severe operating condition should be selected in
preference to a maximum operating condition wherever possible. The life of the tube at
maximum operating conditions may be shorter than at less severe conditions.

The performance data include the fundamental power output in milliwatts and the levels
of the second and third harmonics in decibels below the fundamental for values of load resistance,
R, equal to one, two, and in some cases three times the plate resistance, r,. The peak value of
the sinusoidal input voltage, Egm, which gives the indicated power output, P, and harmonic
levels, For and Fsm, in each case, is numerically equal to the grid bias. For a smaller input
voltage, Eg, the output and harmonic levels are given approximately by the following relations:

P=P E‘L ’
=Pu{ ..
Eem
Fz=Fsm + 20 logio E
g

E
a=Fam + 40 logio E—““‘
4

(3]
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205E

TABLE 1
Plate Plate Amplifi- Plate Trans- Input Load Power Second Third
Yolt- Grid Cur- cation Resis- conduc- Voli- Resis- Out- Har- Har-
age Blas rent Factor tanee tance age tance put moni¢c monie
Yolts Volts Mill- Ohms Micro- Peak R Milli- db db
amperes Ip mhos  Volts watts
200 — 6 22.5 T4 4000 1840 6 R=rp 60 35 65
R=2r, 55 40 70
250 —22 9 6.9 6000 1160 22 R=r, 500 18 33
R=2r, 450 22 40
R=3r, 380 26 47
250 -15 19 7.2 4350 1670 15 R=r, 310 26 45
R=2r, 280 30 55
250 —10 27.5 7.4 3800 1950 10 R=r, 180 33 60
R=2r, 160 38 65
250 — 5 37.5 7.5 3500 2150 5 R=r, 50 40 70
R=2r, 45 43 70
300 -30 8 6.7 6700 1000 30 R=rp 800 15, 28
R=2r, 720 20 35
R=3r, 600 24 42
300 —24 15.5 71 4800 1460 24 R=rp 750 20 36
R=2r, 670 25 45
300 —18 25 7.3 4000 1830 18 R=r, 540 27 46
R=2r, 480 31 55
350 —225 29 7.3 3800 1940 22.5 R=r, 875 26 44
R=2r, 800 30 50
375 —30 22 7.1 4300 1660 30 R=r, 1300 20 36
R=2r, 1200 26 45
*300 —10 ° 41 74 3350 2220 10 R=r, 200 37 65
R=2r, 180 41 70
*350 —20 34 7.3 3600 2060 20 R=r, 780 28 50
R=2r, 675 32 55
*373 —24 32 7.3 3650 1990 24 R=n, 1000 26 44
R=2r, 900 30 55
*100 —29 30 7.2 3800 1890 29 R=rp 1400 23 39
R=2r, 1300 28 48

*Maximum operating conditions.
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Class B—Amplifier

Radio telephone applications, particularly the amplification of a modulated carrier wave
with a minimum of distortion. Typical carrier conditions for use with a modulation factor up
to 1.0 are shown in Table I1.

TABLE I
Direct Direct Driving Voltage Power Qutput __ Effectlve  Peak
Plate Grid Plate A-F A-F Load Driving
Yoltage Bias Current Carrier Peak Carrler Peak Resistance Power
Volts Volts Milli- Peak Volts Watts Watts Ohms Watts
amperes Yolts
350 —48 28 69 138 2.5 10 3100 1
400 —56 28 73 146 3.0 12 3700 1

Class C—Amplifier or Oscillator

Radio telegraph or other continuous-wave applications. Typical operating conditions
are shown in Table TII.

TABLE HI
Direct Direct Effective
Plate Grid Plate Driving Power Load Driving
Voltage Blas Current Voltage Output Resistance Power
Volts Volts Miii- Peak Watts Ohms Watts
amperes Yolts
350 — 96 45 186 8.3 3750 13
400 —112 45 202 10.0 4500 1.5

Class C—Amplifier—Plate modulated

Radio telephone applications. Typical carrier conditions for use with modulation factors
up to 1.0 are shown in Table IV,

TABLE IV
Direct Direct Effective
Plate Grid Plate Driving Power Load Driving
VYoltage Bias Current Yoltage Output Resistance Power
Yolts Volis Minm- Peak Watts Ohms Watts
amperes Yolts
300 —-120 35 205 6.0 . 4000 1.3
350 —144 35 229 7.1 5000 1.7

High Frequency Ratings

If the 205E tube is to be used at frequencies higher than 15 megacycles, the plate voltage and
plate dissipation ratings given above should be reduced to avoid excessive high-frequency currents,
excessive heating due to dielectric losses, and consequent injury to the tube. At the limiting
frequency of 30 megacycles, the maximum ratings should be as follows:

Maximum plate voltage. . . ..
Maximum plate dissipation
Maximum r-f grid current

..................... 300 volts
.......... 10 watts
....... 3 amperes

205K
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BELL SYSTEM PRACTICES SECTION AB46.205F.

Transmission Engineering Data Issue 1, January 1950
Vacuum Tube Data A.T.&T. Co. Standard
205F

TRIODE »
POWER AMPLIFIER Western Electric

DESCRIPTION

The 205F is a filamentary triode designed for use as an audio-frequency power ampli-
fier or modulator.

CHARACTERISTICS

Filament Voltage . . . . . . . . . . . . . . 4,5 volts

Plate Current . . . . ) Ey, = 3580 volts; . . . . 35 milliamperes
PowerOutput . . . . { E.,= —22Svolts jJ. . . . 880 milliwatts

ELECTRON TUBE DATA SHEET

FILE: GENERAL PURPOSE SECTION
1248 2 05 F

TRIODE



205F — PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage, A-C or D-.C .
Filament Current
Direct Interelectrode Capacitances
Grid to Plate .
Input
Output

MECHANICAL DATA

Cathode
Base

Mounting Position

4.5 volts
1.6 amperes

5.9 uuf
41 uuf
22 uuf

L. Coated Filament

Medium 4-pin, bayonet type with bayonet
pin offset

Preferably vertical; if horizontal, pins #1 and
#2 must lie in same vertical plane

Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Valves

Plate Voltage .
Plate Current .
Plate Dissipation .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Voltage, A-C

Plate Voltage .

Grid Voltage* . .o

Peak A-F Signal Voltage .

Zero Signal Plate Current
Maximum Signal Plate Current .
Transconductance

Plate Resistance

Load Resistance

Amplification Factor . ..
Maximum Signal Power Qutput .
Total Harmonic Distortion

360 volts
50 milliamperes
12.5 watts
45 45 45 4.5 volts
250 300 350 350 volts
—-22 —18 —225 —225 volts
22 18 225 22.5 volts
115 30 35 35 milliamperes
12 30.5 36 36 milliamperes

1350 1880 1959 1950 micromhos
5300 3800 3700 3700 ohms
12000 8000 4000 8000 ohms

72 72 7.2 72
550 450 880 760 milliwatts
4.6 1.6 28 1.4 per cent

*If the 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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Western Elecfric’

212E Vacuum Tube
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Classification-Filamentary

Air-cooled Triode

May be used as an audio-frequency
amplifier or modulator, or as a radio-
frequency oscitlator or amplifier

Mounting

Large four-pin bayonet base fer use in

aW E 113A or similar socket, for
either vertical or horizontal mounting
If mounted horizontally the plane of
the filament, which s indicated in
Figure 2, should be vertical

High Fidelity

Filament

Thoriated tungsten
Filament voltage 14 volts
Nominal filament current .... 6 amperes
Average thermionic

emission 4 amperes

Average Direct Interelectrode

Capacitances
Plate to gnd
Grid to filament
Plate to filament

Characteristics

Performance data given below are
based upon a typical set of conditions
Vanations can be expected with
different circuits and tubes Figures 3
and 4 give the static charactenstics of
a lypical tube plotted agamst gnd and
plate voltages

Average Characteristics at 2000 volts
direct plate potential and minus 90
volts gnid bias
Amplification factor 16
Plate resistance 1900 ohms
Gnid to plate transconductance

8500 micromhos

Each 212E vacuum tube falls within
one of four iImpedance classes and is
stamped accordingly These classifi-
cations are #1, #2, #3 and #4, and ar e
In no way a gradation of quality, but
are to facilitate parallel operation in
the ordinary system using a common
rectified supply Where more than one
tube 1s used, those of the same or
adjacent classes should be employed
so that the load may be evenly
distributed When only a single tube 1s
used no one of the classes has any
advantage over the other Tubes may
be ordered according to )/mpedance
classification at an extra charge

With a plate voltage of 1500 voits. a
grid bias of -60 volts and a flament
voltage of 14, the plate current will be
as follows for each impedance class

#1 110-128 miliamperes, inclusive
#2 130-148 miliamperes, inclusive
#3 149-167 mihamperes, inclusive
#4 168-185 milliamperes, inclusive

Operating Precautions

Mechanical—Figures 1 and 2 show
the overall dimensions and basing
arrangements for the tube.

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

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

Electrical

Overload protection should always be
provided for the plate circut A
sultable fuse or circuit breaker should
remove the plate voltage If the plate
current exceeds 350 milliamperes.
Although the tube 1s sufficiently
rugged to withstand momentary
overioads, a prolonged overload
caused by inefficient adjustment of
the circuit, may damage the tube.
When adjusting a new circuit, reduced
plate voltage or a series resistance of
1000 to 5000 ohms in the plate circuit
should be used until it is operating
properly.

The filament should always be
operated at the rated voltage, mea-
sured at the tube terminals A 5%
decrease in filament voltage reduces
the thermionic emission approximately
25%. Either direct or alternating
current may be used for heating the
filament If direct current Is used, the
plate and gnd circutt returns should
be connected to the negative filament
terminal If alternating current Is used,
the circuit returns should be con-
nected to the center tap of the
filament heating transformer winding
or to the center tap of a resistor
placed between the filament termi-
nals A resistance of 30 to 40 ohms of
ten watt rating 1s suttable.

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

212E



212F Vacuum Tube

Operation
Max ma~ 3aings
“ax direc: claze woltage 30C0
‘Aax direcs olate carrent 35C
‘Jax clate dissisa: cn 275
“ax desctgns current 75
tdax rf grd current 5
Max ‘requency far the abe.e ratings 15
Max pase ¢ for aoper ‘reaeersy im:of 4 £ ~Hz 003
l'ax pate .oage for frequencies cetwee 1 & and 4 & mrz n croportior
The abg.g g€ ~a2xmum -a:rgs &b cn Qg 10T app  sirulansously
but cecend on the type of sen ¢ as speci flec C8 S

Class A Audio Amplifier or Modulator
Crectpate .2:age 1250
Gnz oias -40

200
250

Load 1~peaz [sle]
wnaistorted outoL: a0

Grid Bias Modulator
cires: clate woltage 3000
Grdb -26C
P ate digs £2181 175
Lcas moedarce 80030
Pea< poser catpat 200

Clasz B Audio Amplifier or Modulator for balanced 2 tube circuit

1500
-75

e NG o E

300
250

P ate ¢ ss pac

Lcacres oe Buu 5000
20C0 1475

65 500

5 5

22G0 “50C

3C0 303

275 275

-120 -9C

Aporox catTer aats for use ait 100% meduato~ 200 150

Class C Radicrl-‘requenc_v Oscillator or Power Amplifier—Unmodulated

z2w .olizge 23C0 1500
D rﬂbl pl & cLrrer: 3C0 300
Gria cias -18510-250  -150to -20C
\NGTIra Soaer ouput 4C0 302

Class C Radio-Frequency Amplifier—Plate Modulated

Diect p ate vo 1age 1500 1050
Direct plate currant 300 300
Grdbeas -200 -125
Wax airgct gnd cu-rent 75 75
Nom nal carriar power outpl: for

use witn 100% modulation 300 200

Dimensions
D mens ¢cns ana cdtlire diagrams are shcan

volts n Figures 1 and 2 The gveral dimersicis
mil arperes ae
Aetts Maximur- cverz  engtn 1358
m zZmperes Maximurmr diameter 358
amperes
megaHertz , o
v0'S Audio Amplifier or Modulator
Ciass A—Peak gnd anive squa 1o or 888
than tne gnid bias
Grd b as may be obtaired rom the 230
acress a resistarce Ir the plate current
return or f1om a recuf ea supply
Dlaze a'ss caton allowzole for this type o
«olts sery ce 18 gererally loser than s safe ‘-
volts sther Lses sirce the ere-g, 1s 3 ss paied Ir

mil ar-peres the plate n smaler aveas dee tc relat sely

#alts highk +oltage drop in tre tube

¢S

welts The plate dissipation is equal :c the olaze
vedage muttiolied by the normal plate
current. Performance dsata are cased upon

- the Lse o aresisiance load Urdistortea

vos sutout 1€ calculatea o the basis o° 5%

98 secord ramoric disiert o

walts

ggrrs Ciass B—Grd bias prachcaily

gnd dnving votiage higher thar
Twe tubes may be uses n a balanced
circut An adequate criving stage and an
1~pdt rars‘crmer #it1 geod regJlatnon ~Lst
be used so tnat the gr d current aras~
cunirg pesitive gnd s#ings does ro:
preduce appreciatle distortion e cuipu:
transformer mus: tr-ansform the load

~ol's
vol's
i lhamceres
T llamgceres

+a7s

ohrrs 1mpeaance to the proper valig ‘¢ the tuses

ohmrs used The cower output obtainaole il be

»a%s ceter~irea by, the quality of the transforme-

*aTs Lsed anc the arount of o siorton aF ch can
be toleraed Tne gnd b as must be neld
constant and therecre canrat be obtainad
by gr d lezk or ser es resistor metnods A

¥0:8 recifec d ¢ supply ¢ ofner SOLrSe 4w ng

:nﬁllimperes 000 regulalion IS recessay

¥ LS The power “equ red of 2 rodulazsr “or

AaLs compleze mogu'ation of 2 C'ass C ampiiiier

18 one-kalf the ¢ rect power nput to the
plztes of tne Class C amp fer

VOIS

m llamperes

VoS

#»als

volts
mili amperes
volts
miliamperes

watts



212E Vacuum Tube

Radio-Frequency Oscillator or o B o ittty

Power Amplifier ﬁ i %
Class B—Radio Frequency Ampiifier i :
The Class B radio-frequency amplifier is ERTHH 2 I 100,
used to amplfy a modulated radio- 0 EHEHEER FILAMENT VOLTAGE = 14 VOLTS DG
frequency carrier wave without appreciable ot BLATE CURRENT 560 B

distortion It operates similarly to the Class B ﬁi'ﬁ —-—  GRID CURRENT H

audio amplifier except that a single tube 5 2

may be used, the tuned output circurt

serving to preserve the wave shape The

push-pull circuit, however, eiminates the

even order harmonics and thus increases

the efficiency shightly

;

m 000 %

CURRENT IN MILLIAMPERES
i

Class C—~Radio-Frequency Oscillator or
Power Amphifier—Grid bias below cut-off
Unmodulated 10
This type of operation 1s suttable for
telegraphy, or the production of a i3
continuous flow of radio-frequency power for H =000 22
purposes other than communication

Y
5
3
1

T

3t =60, :aaf 22

HHEAHH TR 7

100 T 3t 531 £
Plate Modulated % £ 7 H t
This type of operation 1s for use when the e R
modulating voltage 1s supenmposed on the 200 180 -d a0 12 400 60 0 40 20 ° w20 40 +£0 480 +100
plate supply voltage and to obtain good GRID VOLTAGE
quality the output power shouid vary as the FIG. 3
square of the plate voltage For complete or
100% modulation, the plate voltage varies
from zero to twice the applied direct value
during a cycle of the audio frequency With Ece= +100 i
no modulation applied, the plate voltage 1s, E:
of course, the direct value and the carrier 90 75 JrET e
power output I1s one-fourth of the peak :
power output under 100% modulation In a0 g HH HHEH  FILAMENTVOLTAGE = 14VOLTS DC HHHH
this case, since the plate voltage varies with 45 —  PLATE CURRENT
modulation, the direct value must be rated E @ —~-—— GRID CURRENT
lower than for other types of operation 7 212t
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High Frequency Ratings
The frequency limits specified under
maximum ratings are based on the tube
being used as an osciflator The tube may
be used at fult rating up to 1 5 megaHertz
When operating at higher frequencies, the
dielectric losses, charging currents and lead
In heating are increased greatly The plate
voltage and hence plate dissipation must be
reduced to values specified for the upper 200 : £
frequency imit and for frequencies between o :
these two imits the plate voltage should be B g
proportionately reduced o miail
S50 it 175
b 200 1000 1260 Mnc""'% 2000 2200 S %@ 3600
PLATE VOLTAGE
FIG. 4

CURRENT IN MILLIAMPERES
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215A

BELL SYSTEM PRACTICES SECTION AB46.125
Transmission Engineering and Data Issue 1, September 1936
Vacuum Tube Data AT & T Co Standard

Westernr Lleciric
215A Vacuum Tube

Classification—Small, filamentary triode

Important features of the 215A tube are its small size and low filament power consumption.

Applications
Audio-frequency and intermediate-frequency amplifier
Detector

Oscillator

Dimensions—Dimensions, outline diagrams of the tube and base, and the arrangement of the
electrode connections to the base terminals are shown in Figures 1 and 2.

Base—Small, four-terminal, bayonet base having silver contacts.

Socket—Four-contact, bayonet-slot type preferably provided with contact-metal contacts, such as
the Western Electric 125B socket.

Mounting Positlons—The 215A tube may be mounted in any position.

Copyright 1936 Western Electric Company, Incorporated



215A

Average Direct Interelectrode Capacitances

Grid to plate. . ... .. o 2.6 uuf.
Grid to filament. e e ... 1.8 ppi.
Plate to filament.. . . .. .. F .. 1.2 puf

Filament Rating

Fiiament current. .. .. .. .. .. .. .. . . . 0.25ampere. d.c.
Nominal filament voltage. . e 1.0 vole

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

Characteristics—Plate cu-rens characterist’cs of a typical 215A tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. Corresponding amplification {actor,
plate resistance, and transconductance characteristics are given in Figures 4, 5 and 6, respectively.
Plate cu-rent characteristics as functions of plate voltage are shown in Figure 7 for several values
of grid voltage. The grid and plate voltages for all of these characteristics are measured from the
negative end of the filament.

Operating Conditions and OQutput—Permissible operating conditions are :ncluded within the
area. ABCD, in Figure 3. Amplification factor, plate resistance, transconductance. and performance
data are given in the table on page 3 for a number of tvpical amplifier operating conditions repre-
sented by selected points within thisarea. Typical detector operating conditions for both plate current
and grid current detection are also listed 1n the table. The less severe operating conditions should
be selected in preference to maximum operating conditions wherever possible. The life of the tube
at maximum conditions mav be shorter than at iess severe conditions.

The performance data include the fundamental power or voltage output and the second and
third harmonic levels for the indicated values of load resistance and input voltage. The funda-
mental output is given in terms of the power, Py, in milliwatts for values of load resistance, R, equal
to and double the value of the plate resistance. ry, and in terms of the voltage, Epn, in peak volts
for values of load resistance five times the plate resistance. The second and third harmonic levels,
Fom and Fam, are given 1n decibels below the fundamental in each case. The peak value of the
sinusoidal mput voltage. Egm, 1s numerically equal to the grid bias for each operating condition.
For a smaller input voltage, E,, the output and harmonic levels;except for the lowest values of
third harmonic, are given approximatelv by the following relations:

P=P, (EL>‘
Eem

Eg

£m

E,=Epm

F-3= Fgm -+ 20 lOgm Egm
4

E
Fi=Fsm + 10 logio =52
E,

The level of the third harmonic in the 215A tube is usually low and may differ widely in individual
tubes. The values given in the table are for a typical tube.

[2]



215A

TABLE
Ampli- Yoli- Sec=
Plate Plate fica~ Plate Trans- Input Load Power age ond Third
Yolt- Grid Cur- tion Resis-= conduc- Volt- Resis= Out- Out- Har- Har-
age Bias rent Factor tance tance age tanee put put monic monie
Yolts Volts  Milli- Ohms  Micro= Peak R Milli= Peak db db
amperes rp mhos  Volts watts  Volts
45.0 -3.0 1.0 5.7 16500 340 3.0 R=r1p 2.2 29 50
R=2r, 1.9 34 60
R=5rp 14.0 39 65
45.0 —1.5 1.6 5.8 14500 400 1.5 R=r, 0.60 40 65
R=2r, 0.55 45 70
R=5r, 7.2 49 70
60.0 -3.0 2.0 5.7 13500 420 3.0 R=rp 2.9 35 60
R=2r, 26 40 65
R=5r, 14.5 45 70
67.5 —60 14 5.6 15500 360 6.0 R=r, 9.4 25 45
R=2r, 83 30 50
R=brp 28.5 35 60
67.5 —4.5 2.0 5.7 14000 410 4.5 R=r, 6.0 31 50
R=2r, 5.5 36 60
R=5rp 22.0 40 70
*67.5 —4.0 22 5.7 13500 420 4.0 R=rp 5.0 34 55
R=2¢, 4.5 38 60
R=5r, 19.5 43 70
*90.0 —-8.0 2.2 5.6 14000 400 8.0 R=r, 18 26 45
R=2r, 16 31 55
R=5r, 40.0 37 65
*100.0 —10.0 2.1 5.6 14500 390 10.0 R=r, 26 24 35
R=2r, 23 29 40
R=5r, 47.0 36 40
22.5 —4.0 0.01
45.0 —9.0 0.01, Plate current detection,
67.5 —14.0 0.01
22.5 +1.0 1.0 I Grid current detection. Grid bias usually obtained by connecting
*45.0 +1.0 2.6 1 grid return to positive end of filament.

*Maximum operating conditions

Microphonic Noise—With a plate voleage of 60 volts, a grid bias of ~8 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 215A tube, measured
in a laboratory reference test set, is 27 decibels below 1 volt. The range of levels of individual
tubes extends from 12 to 42 decibels. Since microphonic noise depends on the type and intensity
of the mechanical disturbance which produces it, the values given here are useful chiefly for com-
parison with the levels of other tubes which have been tested in the same way.

[8]
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BELL SYSTEM PRACTICES SECTION AB46.170
Transmission Engineering and Data Issue 1, September 1986
Vacuum Tube Data AT & T Co Standard

Westerrn Llectric
231D Vacuum Tube

Classification—Small, filamentary triode

An important feature of the 231D tube is its low filament power consumption

Applications
Audio-frequency and intermediate-frequency amplifier.
Detector.

Oscillator.

Dimensions—Outline diagrams showing dimensions of the tube and base, and the arrangement
of the electrode connections to the base terminals are given in Figures 1 and 2.

Base—Small, four-pin, thrust type.
Socket—Standard four-contact type such as the Western Electric 143B socket.

Mounting Positions—=Either vertical or horizontal. If mounted in a horizontal position the
plane of the filament, which is indicated in Figure 2, should be vertical.

Copyright 1936, Western Electric Company, Incorporated
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231D

Average Direct Interelectrode Capacitances

Gridtoplate ... ... .. ... oo 3.8 upd.
Grid to filament. . ... ....... .. ... oL coe. .. 2.5 pef.
Plate to filament. . ... ... . et 2.5 uuf.

Filament Rating

Filament current.. .. ....... ... L. 0.060 ampere, d.c.
Nominal filament voltage ...... e e e 3.1 volts

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

Charaeteristies—Plate current characteristics of a tvpical 231D tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. The grid and plate voltages are mea-
sured from the negative end of the filament. Corresponding amplification factor, plate resistance,

and transconductance characteristics are given in Figures 4, 5 and 6, respectively. Plate current
characteristics as functions of plate volrage are shown in Figure 7 for several values of grid voltage.

Operating Conditions and Output—Permissible operating plate and grid voltages are in-
cluded within the area, ABCD, in Figure 3. Amplification factor, plate resistance, transconductance,
and performance data are given in the table on page 3 for a number of typical operating conditions
represented by selected points within this area. The less severe operating conditions should be
selected in preference to maximum operating conditions wherever possible. The life of the tube
at maximum conditions may be shorter than at less severe conditions.

The performance data include the fundamental power or voltage output and the second and
third harmonic levels for the indicated values of load resistance. The fundamental output is given
in terms of the power, Pn, in milliwartts for values of load resistance, R, equal to and double the
value of the plate resistance, rp, and in terms of the voltage, Epm, in peak volts for values of load
resistance five times the plate resistance. The second and third harmonic levels, Fo and Fam,
are given in decibels below the fundamental in each case  The peak value of the sinusoidal input
voltage, Egm, is numerically equal to the grid bias for each operating condition. For a smaller input
voltage, E,, the fundamental power and voltage output and the harmonic levels are given approxi-
mately by the following relations:

e (i)
Fem

E,=FEpn %_
gm

Fo=Fan + 20 logio E—gm
Eg

Fs=F3m + 40 logw%

4
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TABLE
Ampli- Volt=- Sec-
Plate Plate fica- Plate Trans- Input Load Power age ond Third
Yolt- Grid Cur- tion Resis- conduc- Volt- Resis- Out- Out- Har- Har-
age Bias rent Factor tance tance age tance put put monic monie
Volts Volis  Milli- Ohms  Micro=- Peak R Milli- Peak db db
amperes Ip mhos Volts watts Volts
67.5 —3.0 .93 8.5 22500 380 3.0 R=r, 3.0 29 50
R=2r, 25 36 60
R=5r, 20 47 70
67.5 —1.5 1.55 8.5 18300 460 1.5 R=r, 1.0 39 70
R=2r, 09 46 80
90.0 —50 115 8.5 20700 410 5.0 R=r, 10 26 43
R=2r, 9 33 50
R=5r, 35 42 65
90.0 —-3.0 2.10 8.4 16300 510 3.0 R=r, 4.5 36 60
R=2r, 4.0 42 70
R=5r, 22 50 75
112.5 —8.0 1.00 8.5 22200 390 8.0 R=r, 23 21 34
R=2r, 20 27 42
R=5r, 55 38 60
112.5 —6.0 1.90 8.4 17200 490 6.0 R=r, 17 29 45
R=2r, 15 35 55
R=5r, 42 44 70
135.0 —11.5 0.0 8.5 27000 320 11.5 R=r, 45 17 28
R=2r, 40 23 34
R=5r, 76 33 47
1350 —10.0 1.25 8.5 20300 420 10.0 R=r, 40 21 32
R=2r, 35 28 41
R=5r, 67 37 55
135.0 -85 195 8.5 17200 490 8.5 R=r, 35 26 40
R=2r, 30 33 50
R=5r, 57 42 65
*90.0 —1.5 2.90 8.4 14500 580 1.5 R=r, 12 46 75
R=2r, 1.0 50 85
*112.56 —4.5 2.65 8.4 15000 560 4.5 R=r, 10 34 55
R=2r, 9 40 65
R=5rp 30 50 70
*185.0 —7.5 2,50 84 15600 540 7.5 R=r, 27 29 47
R=2r, 24 36 55
R=5r, 48 45 70

*Maximum operating conditions.

Microphonic Noise—With a plate voltage of 90 volts, a grid bias of —3 volts, and a load
resistance of 100,000 ohms, the mean mic ophonic noise output level of the 231D tube, measured in
a laboratory reference test set, is 16 decibels below 1 volt. The range of levels of individual tubes
extends from 2 to 28 decibels.  Since microphonic noise depends on the type and intensity of the
mechanical disturbance which produces it, the values given here are useful chiefly for comparison
with the levels of other tubes which have been tested in the same way.

[3]
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BELL SYSTEM PRACTICES SECTION AB46.175
Transmission Engineering and Data Issue 1, August 1941
Vacuum Tube Data ! AT&T Co u Speciaf

Wesrernn Llectric
233B Vacuum Tube

Classification—Half wave, high voltage, water-cooled rectifier
Designed to supply direct current from an alternating current supply. This tube entirely
replaces the 233A tube.
Dimensions—Figure 1 shows the dimensions and outline diagrams. The overall dimensions are:
Maximum overall length. .. ........ ... ... ool 20%4"
Diameterof bulb.......... ... i i 43¢

Mounting—This vacuum tube should be mounted only in a vertical position with the anode end
down in a Western Electric socket made in accordance with ESR-611038, Details 1 and 2 or the
equivalent.

Filament—Tungsten
Filament voltage. .. .........cooiiiiiiiiiiiin s 21.5 volts, a.c.
Noniinal filament current.......... ... ... oooveint, 41 amperes

Average thermionic emission..................o0l. 7 amperes



Characteristics and Operating Condition

Maximum peak inverse voltage. ................... 50,000 volts
Maximum peak plate current..................... 5 amperes

The maximum permissible peak plate current (5 amperes) is a limitation on the instantaneous
value that the tube can carry safely in the direction in which it is designed to conduct and should
not be exceeded. The maximum rectified load current is not fixed but will depend upon the wave
form required by the load and filter circuit.

The maximum permissible peak inverse voltage (50,000 volts) is a limitation on the instanta-
neous value that the tube can stand safely in the opposite direction to that in which it is designed
to conduct. If it is exceeded, an arc-back may result which will injure the tube. The maximum
direct potential available is not fixed but will depend upon the type of circuit used.

933B vacuum tubes may be operated in parallel if some provision is made to insure a proper
division of the load current. Resistors in the heating circuit of each filament may be used for
this purpose.

Operating Precautions
Mechanical—Figure 1 shows the overail dimensions and basing arrangement for the tube.

The tubes should not be subjected to mechanical shock or excessive vibration. Mechanical
vibration may cause breakage of the tungsten filament. Care should always be used in handling
the tube to avoid scratches on the glass envelope as these may develop into cracks which result
in leaks.

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

The cooling water should be of sufficient purity to retard the tendency to form scale on the
anode. Formation of scale would have the effect of insulating the anode from the water and the
ineffective cooling of the anode would result in failure of the tube. It is therefore recommended
that distilled water be used in the cooling system.

The temperature of the water and rate of flow should be such that there is no tendency for
the water to boil, as indicated by a hissing sound, under maximum dissipation. In general, the
outlet water temperature should not exceed 75° C. and the rate of flow should be not less than
1 gallon per minute. The minimum length of water column which can be used to insulate the
plate from the water supply, which is usually grounded, will depend upon the resistivity of the
water used and the leakage current that can be tolerated. This length should not be less than
15 feet. The cooling connections must always be made so that the water flows in at the center
port of the tube socket.

The number of water coils required will depend upon the type of circuit in which the tubes
are used. For example in Circuit B, although there are four tubes used, only two cooling coils are
required since two of the anodes are permanently at ground potential. On the other hand the
corresponding filament circuits reach peak alternating potential above ground and must be in-
sulated accordingly.

Provision should be made in the circuit to safeguard against filament and plate voltages being
applied until cooling water is circulating at the proper rate and temperatures, and for immediate
cut-off of filament and plate voltages if the circulating rate falls below the allowed minimum or the
temperature exceeds the allowable maximum. A momentary interruption of the water circulation
during operation of the tube may cause immediate failure.

Electrical—Overload protection should always be provided for the plate circuit. Although
the tube is sufficiently rugged to withstand momentary overloads, a prolonged overload caused by
inefficient adjustment of the circuit, may damage the tube.

[21]
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Some provision should be made to limit the initial filament current when the filament is cold,
to a value of approximately 90 amperes. This may be done by inserting additional resistance or
reactance in the filament circuit when voltage is first applied or by using a transformer having
sufficiently high reactance.

Figure 2 shows the impedance characteristic and the effect of lowering the filament voltage
of a typical tube, and Figure 3 shows the resistance characteristic of the filament.

Typical Rectifier Circuits—This vacuum tube may be used in any conventional rectifier circuit
subject to its current and voltage limitations. Typical circuits are shown below. The approximate
direct output current and voltage for each type of rectifier circuit where tubes are operated at
maximum permissible plate current and inverse voltage are given in the table. The values listed
below are average values of the pulsating current and voltage for an unfiltered circuit.

TABLE
Circuit Number of Load Potential Load Current
Deslgnation Tubes in Volts in Amperes

A 2 15,000 3

B 4 30,000 3

C 6 45,000 5

D 6 20,000 8.5
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BELL SYSTEM PRACTICES
TRANSMISSION ENGINEERING AND DATA
ELECTRON TUBE DATA

SECTION AB46.242C
ISSUE 1, NOVEMBER 1948
A.T.&T. CO. STANDARD

TRIODE

Western Electric

AMPLIFIER, OSCILLATOR OR MODULATOR

DESCRIPTION

The 242C is a three-electrode tube
designed for use as a radio-frequency
amplifier or oscillator, audio-frequency
amplifier or modulator. The anode is
capable of dissipating 100 watts and

MAXIMUM RATINGS

the cooling is accomplished by radiation.
The tube is capable of operating up to
6 megacycles at maximum ratings and up
to 30 megacycles at reduced ratings. The
cathode is a thoriated tungsten filament.

D-C Plate Voltage 1250 volts
D-C Plate Current 150 milliamperes
Continuous Plate Dissipation 100 watts

D-C Grid Current

ELECTRON TUBE DATA SHEET
‘E;II;LE: TRANSMITTING SECTION
-48

50 milliamperes

242C




242C—PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage
Filament Current at Bogey Voltage
Amplification Factor

Conditions: E, = 1250 volts, I, = 68 milliamperes

Interelectrode Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

Maximum Usable Cathode Current!

MECHANICAL DATA

Mounting Position
Type of Cooling
Net Weight, Approximate

9.5
3.1

11

11.4
4.8
3.2

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR —CLASS A,

MAXIMUM RATINGS, Absolute Values

D-C Plate Voltage
D-C Grid Voltage
Plate Input

Plate Dissipation

TYPICAL OPERATION

D-C Plate Voltage

D-C Grid Voltage

Peak A-F Grid Voltage
D-C Plate Current

Load Resistance

Total Harmonic Distortion
Power Output

CCs
1006
—47
47
85
7000
5
12.5

CCS
1250
—80
85
85

CCS
1250

1. Represents maximum usable cathode current for tube as plate
current plus grid current for any condition of operation,

Max,
10.5 volts
3.4 amperes

14

14.6 uuf
7.1 uuf
5.9 uuf
1.3 amperes

Vertical, or horizontal with plane of filament vertical

Radiation
8 ounces

volts
volts
watts
watts

volts

volts

volts
milliamperes
ohms

per cent
watts
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AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR --CLASS B

MAXIMUM RATINGS, Absolvie Values

D-C Plate Voltage

Maximum Signal D-C Plate Current?
Maximum Signal Plate Input?

Plate Dissipation?

TYPICAL OPERATION
Unless otherwise specified values are for 2 tubes

D-C Plate Voltage

D-C Grid Voltage

Peak A-F Grid-to-Grid Voltage

Zero Signal D-C Plate Current

Maximum Signal D-C Plate Current

Effective Load Resistance (plate-to-plate)
Maximum Signal Driving Power, Approximate
Maximum Signal Power Qutput, Approximate

RADIO-FREQUENCY POWER AMPLIFIER — CLASS B

CCS
1000
—70
312
16
300
6000
5.5
165

CGCs
1250
150
188
100

CCs
1250
—90
336
20
300
7600
5.0
200

Carrier conditions per tube for use with a maximum modulafion factor of 1.0

MAXIMUM RATINGS, Absolute Values

D-C Plate Voltage
D-C Plate Current
Plate Input

Plate Dissipation

TYPICAL OPERATION

D-C Plate Voltage

D-C Grid Voltage

Peak R-F Grid Voltage

D-C Plate Current .
Plate Tank Impedance .
D-C Grid Current, Approximate
Driving Power, Approximate3
Power Qutput, Approximate .

CCS
1000
—72
141
150
1680
4

20
50

2. Averaged over any audio-frequency cycle of sine wave form.
3. At crest of audio-frequency cycle with modulation factor at 1.0.

ELECTRON TUBE DATA SHEET
E%E: TRANSMITTING SECTION
8

CCS
1250
150
150
100

CCSs
1250
—95
133
120
2680

10
50

volts
milliamperes
watts
watts

volts

volts

volts
milliamperes
milliamperes
ohms

watts

watts

volts
milliamperes
watts
watts

volts
volts
volts
milliamperes
ohms
milliamperes
watts
watts
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PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER — CLASS C TELEPHONY
Carrier conditions per tube for use with a maximum modulation factor of 1.0

MAXIMUM RATINGS, Absolute Values

D-C Plate Voltage
D-C Grid Voltage
D-C Plate Current
D-C Grid Current
Plate Input

Plate Dissipation

TYPICAL OPERATION

D-C Plate Voltage

D-C Grid Voltage

Peak R-F Grid Voltage

D-C Plate Current

Plate Tank Impedance

D-C Grid Current, Approximate
Driving Power, Approximate
Power Output, Approximate

CCs
750
~200
357
150
2180
38

13

72

- CCS

1000 volts

—400 vols
150 milliamperes
50 milliamperes
150 watts
67 watts

CCS
1000 volts
—260 volts
410 volts
150 milliamperes
3270 ohms
30 milliamperes
12 wartts
100 watts

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR —CLASS C TELEGRAPHY
Key-down conditions per tube without amplitude modulation 4

MAXIMUM RATINGS, Absolute Values

D-C Plate Voltage
D-C Grid Voltage .
D-C Plate Current
D-C Grid Current
Plate Input

Plate Dissipation

TYPICAL OPERATION

D-C Plate Voltage

D-C Grid Voltage

Peak R-F Grid Voltage

D-C Plate Current

Plate Tank Impedance .
D-C Grid Current, Approxmlate

Driving Power, Approximate

Power Output, Approximate

Maximum ratings apply up to 6 megacycles.
The tube may be operated at higher fre-
quencies provided the maximum values of
plate voltage and power input are reduced

Frequency

Percentage of Maximum Rated Plate Voltage and Plate Input

Class B
Class C Plate Modulated
Class C Unmodulated

CCS
1000
—175
305
150
3080
16

5

100

CCS

1250 volis

—400 volts
150 milliamperes
50 milliamperes
188 watts
100 watts

CCs
1250 volts
—225 volts
355 volrs
150 milliamperes
3820 ohms
12 milliamperes
5 watts
130 watts

according to the tabulation below (other
maximum ratings are the same as shown
above). Special attention should be given
to adequate ventilation of the bulb at these
frequencies.

6 15 30 megacycles
100 85 70 per cent
100 75 50 per cent
100 75 50 per cent

4. Modulation esseatially negative may be used if the positive peak of

the envelope does not exceed 115 per cent of the carrier conditions.
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BELL SYSTEM PRACTICES SECTION AB46.235
Transmission Engineering and Data Tssue 1, September 1936
Vacuum Tube Data AT & T Co Standard

Wesrernn Elecrric

244A Vacuum Tube

Classification—Low=-power triode with indirectly heated cathode

For most applications, the heater element of the 244A tube may be operated on alternating
current.

Applications
Audio-frequency voltage amplifier.
Audio-frequency power amplifier where small amounts of power are required.
Oscillator.

Dimensions—Dimensions, outline diagrams of the tube and base, and the arrangement of the
electrode connections to the base terminals are shown 1n Figures 1 and 2.

Base—Medium, five-pin type with bayonet pin.
Socket—Standard, five-contact tvpe, such as the Western Electric 141A socket.
Mounting Positions—The 244A tube mayv be mounted in any position.

Average Direct Interelectrode Capacitances

A B
Grid to plate, ypf.. ... .. e e e 3.3 3.2
Grid to heater and cathode, uuf.  .......... R 35 | 3.3
Plate to heater and cathode, uuf.... . ... ... . ..... 2.8 3.2

Column A—Based tube without socket.

Column B—Tube alone when measured in 141A socket mounted in metal plate; mounting
plate connected to heater and cathode.

Copyright 1936 Western Electric Company, Incorporated
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Heater Rating
Heater voltage...................... 2.0 volts, a.c. or d.c.

Nominal heater current. ............ 1.6 amperes

The heater element of this tube is designed to operate on a voltage basis and should be operated
at as near the rated voltage as is practicable.

Cathode Connection—When the heater is operated on alternating current, a reduction of
hum in the tube may usually be obtained by connecting the cathode to a center tap on the secondary
of the heater transformer or to the center point of a suitable resistance connected across the heater
terminals. If voltage must be applied between the heater and cathode, it should be kept as low as
possible and should not exceed 90 volts.

Characteristics—Plate current characteristics of a typical 244A tube are shown in Figure 8 as
functions of grid bias for several values of plate voltage. Corresponding amplification factor, plate
resistance, and transconductance characteristics are given in Figures 4, 5, and 6, respectively.
Plate current characteristics are shown as functions of plate voltage for several values of grid bias
in Figure 7.

Operating Conditions and Qutput—Permissible operating plate and grid voltages are
included within the area, ABCD, in Figure 8. Amplification factor, plate resistance, transconduc-
tance, and performance data are given in the table on page 3 for a number of typical operating condi-
tions represented by selected points within this area. The less severe operating conditions should be
selected in preference to maximum operating conditions wherever possible. The life of the tube at
maximum conditions may be shorter than at less severe conditions.

The performance data include the fundamental power output in milliwatts and the second and
third harmonic levels in decibels below the fundamental for values of the load resistance, R, equal
to one, two, three, or five times the plate resistance, r,. The peak value of the sinusoidal input,
Egm, which gives the indicated power output, Py, and harmonic levels, Fay, and Fan, in each case,
is numericallv equal to the grid bias. For a smaller input, E,, the output and harmonic levels,
except for very low third harmonic levels, are given approximately by the following relations:

2
E,
P= Pm<Eg1n)

Fy = Fam + 20 logyo LEm
Eg

Fy

E
Fa + 40 logio -
g

The level of the third harmonic in the 244A tube is usually low and may differ widely in individual
tubes. The values given in the table are for a typical tube.

Microphonic and Sputter Noise—With a plate voltage of 135 volts, a grid bias of —6 volts,
and a load resistance of 100,000 ohms, the mean microphonic noise output level of the 244A tube,
measured in a laboratory reference test set, is 32 decibels below 1 volt. The range of levels of indi-
vidual tubes extends from 24 to 48 decibels below 1 volt. Since microphonic noise depends on the
type and intensity of the mechanical disturbance which produces it, the values given here are useful
chiefly for comparison with the levels of other tubes which have been tested in the same way.

[2]



2HA

Improvements in the design of the 244A tube have practically eliminated both the disagreeable
sputtering sounds and the isolated microphonic noise impulses which sometimes occur spontaneously
at random intervals in tubes of this general type. When the tube is shielded from external micro-
phonic noise impulses, it is quiet in operation and can be used for the audio-frequency amplifi-
cation of exceptionally low level signals.

Plate Piate Amplifi- Plate Trans- Input  Load Second  Third
Volt= Grid Cur- cafion Resis- conduc- Volt- Resis~ Power Har~ Har-
age Bias rent  Faector tance tance age tance Output monic monie
Volts Volts Milli- Ohms Micro- Peak R Milli- db db
amperes rp mhos  Volts walts
90 — 6 1.9 9.5 15100 630 6 R=r, 32 21 50
R=2r, 29 25 45
90 ~ 4 3.3 101 11800 850 4 R=rp 20 25 55
R=2r, 17 28 50
120 -~ 8 2.6 9.5 13600 T00 8 R=r]D 58 21 50
R=2rp 51 25 50
R =3r, 46 27 50
120 — 6 4.1 9.9 11200 890 6 R=rp 43 24 50
R=2rp 39 27 50
120 — 4 6.1 10.4 9500 1090 4 R=rp 24 27 65
R=2rp 22 30 60
135 —10 2.4 9.3 14600 640 10 R=r, 84 19 35
R =2r, 75 23 45
R=3r, 63 26 50
135 — 8 3.8 9.7 11800 820 8 R=rp 69 22 45
R= 2ry 60 26 50
135 — 6 5.5 10.1 10000 1010 6 R=rp 49 25 50
R=2r, 43 28 50
150 —12 2.1 9.1 15800 580 12 R=2rp 98 22 40
R=3r, 86 25 45
150 —10 3.4 9.5 12500 760 10 R=r, 100 21 50
R=2r, 89 25 45
R=38r, 76 27 45
150 - 8 5.1 9.8 10600 930 8 R=rp 80 23 50
R=2r, 70 27 50
*185 — 4 7.7 10.5 8800 1200 4 R=rp 26 28 65
R=2r, 24 31 70
*150 — 6 7.1 10.2 9200 1110 6 R=r, 54 26 50
R=2r, 47 29 50
*180 —16 1.8 8.9 17800 500 16 R=3r, 128 28 45
R=56r, 104 27 50
*180 —14 2.9 9.2 14000 660 14 R=2r, 150 22 45
R=3r, 130 25 50
*180 —12 4.4 9.5 11600 820 12 R=r, 153 20 45
R=2r, 136 24 50
*180 —10 6.2 9.8 10000 980 10 R=r, 128 23 50
R=2r, 112 26 45

*Maximum operating conditions.
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BELL SYSTEM PRACTICES ’ : SECTION AB46.247A
TRANSMISSION ENGINEERING AND DATA ISSUE 1, APRIL 1948
ELECTRON TUBE DATA ATA&T. CO. STANDARD

TRIODE N
AUDIO-FREQUENCY AMPLIFIER Western Electric

DESCRIPTION

The 247 A is a low power triode having an indirectly heated cathode. It is designed for
use in audio-frequency amplifier, oscillator, and detector circuits.

CHARACTERISTICS

Heater Voltage S C 2.0 volts
Maximum Plate Voltage : o 180 volts
Amplification Factor . e 15

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION 247A
11-47
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GENERAL CHARACTERISTICS
ELECTRICAL DATA

Heater Voltage, A-C or D-C 2.0 volts
Heater Current 1.6 amperes
Direct Interelectrode Capacitances ( without external shield)
Grid to Plate 3.1 uuf
Input 2.9 uuf
Output 2.2 uuf
MECHANICAL DATA
Cathode .. L . . Coated Unipotential
Bulb . . . . A . ST 14
Base . . Medium 5-pin
Mounting Position : . Any
Dimensions and pin connections shown in outline drawing on Page 4
MAXIMUM RATINGS, Design-Center Values
Plate Voltage 180 volts
Plate Dissipation 2.0 watts
Plate Current 10.0 milliamperes
Heater-Cathode Voltage 100 volts
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS—CLASS A, AMPLIFIER
Plate Voltage . . 120 135 150 180 volts
Grid Voltage . —6.0 —45 -6 —7 volts
Peak A-F Grid Voltage 6.0 45 6 7 volts
Plate Current 1.3 3.2 2.8 3.6 milliamperes
Transconductance 600 940 850 940 micromhos
Amplification Factor 14.2 15.2 14.8 14.9
Plate Resistance 23500 16000 17400 15700 ohms
Load Resistance 120000 80000 87000 78500 ohms
Maximum Signal Power Output 22 21 32 49 milliwatts
Total Harmonic Distortion 4.5 2 25 3 percent

i !
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BELL, SYSTEM PRACTICES L SECTION ABL6.249B
Transmission Engineering and Data ! Issue 1, May 1952
Eleetron Tube Data A.T.& T Co.Stendard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 249B ELECTRON TUBE

DESCRIPTICN

The 249B is a mercury-vapor diode for use in high voltage rectifier circuits.
The latest gettering techniques and materials are employed in this tube to
insure greater service life.

MAXIMUM RATINGS

Peak Anode Voltage . . . . . . . . ¢ v v o oo 7500 volts
Averuge Cathodsz Current . . . ., . . . . . . . . + . . 0.64 ampere

FILE: kZCTIFIER SECTION
ISSUE 3, 4-52

249B
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HAXTWOK RATINGS, ABSOLUTE VALUES

Peax Inverse Anode Voltage .
Catbode Current
Peak . . . . .. ... ..
AVEPEEE .+ 4 4 4 4 4 . e ..
Surge (maximua duration 0.1
Avereging Time , . . . , .
Condensed Kereury Teaperaturs

ELECTRICAL DATA

Filament Voltage . . . . . . .
Filament Current at 2.5 volts
Filament Heating Time Required
inode Volsage Drop . . . .
Critical Anocde Vcltage . .

MECHANICAL DATA

Type of Cooling . . . . . . .
Equilibrium Condensed Hercury

Rise Above Ambient, Approximate

At Full Load . . . . .
At No Joad . . . . . ...
Mounting Pcsiti0n2 e e e

Net Weight, Approximate . . .

L

seccnd)

Temperature

min,
2.37

15

7500

2.5
0.64
25

5

+20 to +70

Bogey

2
7

]
5

.

15

Max.
2.62

8.25

5

volts

ampares
ampere
amperes
seconds
centigrade

volts
anperss
seconds
volts
voits

Convaction

20
16

. . Vertical, Base

3

centigrade
centigrade
end down
ouncsas

1. H¥ercury may become deposited on the tube slements in shipzant, storage
or handlirg. When using the tube for the first time, or after handling,

properly distribute the mercury.

e filament heating period of 15 to 30 minutes should be allowed to

2. Sufficient clearance should be allowad around the tube to insure free

air ecirculation.

20 HEEEN
x Ep=237 VOLTS
»>916 ' =
ﬂ:om 1 |t
8I.|.II.|.I H L1
ZLSI2 =
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nS5z pdl i
O, 8 7 :
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ﬁGMAX

| __—ANODE
(CI-I SMALL CAP
WITH CERAMIC COLLAR)

"ala"-

TIMAX.

7k MAX.

611 MIN. "
6 L MERCURY TEMPERATURE

l MEASUREMENT ZUNE
:V—A“-lo MEDIUM
4-PIN BAYONET BASE

FIL AMENT

FILAMENT

A development of Bell Telephone Laboratories, the research laboratories of the

American Telephone and Telegraph Company and the Western Electric Company.,

1-E-52-4 PRINTED IN U.S.A.
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BELL SYSTEM PRACTICES SECTION ABA6,249C
Transmission Engineering and Date Issue 1, May 1952
Electron Tube Data A.T.& T.Co.Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 249C ELECTRON TUBE

DESCRIPTICN

The 249C is a mercury-vapor diode for use in high voltage rectifier circuits.
The latest gettering techniques and materials are employed in this tube to
insure greater service life.

MAXTHUM RATINGS

Pesk Anode Voltage . . . . . . . . e e e e e e e e 7500 volts
Average Cathode Current . . . . . . . . . e e e e s 0.6L ampere

FILE: RECTIFIER SECTION
ISSUE 1, 4-52

249C
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EALINUM RATINGS, ABSCGLUTE V2ALUAS

Peak Inverse fnode Voltage . . . . . . . . ¢ . . + . .. 7500 volts
Cathode Current
Peak .« & v 4 o v 6 v e i r a e e e e e e e e 2.5 amperes
AVETEEE « ¢« + o o o + o o o 4o 6 4 o s o u @ e s s e 0.6l ampare
Surge (maximum duration 0.1 second) . . . . . . . . . 25 amperes
Averaging Time . . ¢ & o v 4« 4 4 v ¢ s o o o s s e . 5 seconds

Condensed Mercury Temperature Limits . . + o « + « « + o *20 to +70 centigrade

ZLECTRICAL DATA

Filament Voltage . « + « o + o ¢ o o o o o o o » 2.35 2.5 2.62 volts

Filament Current =t 2.5 volts . . « « « ¢« » « . ===-= 7.5 8,25 anperes
Filement Heating Time Reguiredl . . . . . . .. 15 ~---  ---- seconds
Anode Voltage DTODP o =« v = + o 4 4 o s s & o s & ===-= 15 ---- volts
Critical 2node Voltage .« + « ¢ ¢ ¢« ¢ ¢« o 4 o o o ==== —— 50 volts

HECHANICAL DATA
Pype of Cooling . . + « v v v « & « & « + &
Equilibrium Condensed Ksrcury Temperature
Rise Above Ambient, Approximate
At Full Load . v v v ¢ v ¢ ¢ 0 0 o s e e e s e e s 20 centigrade
At NoLoad + v v v« o o « o o« s & o s & o o & v 16 centigrade
¥ounting Position? . + 4 4 4 4 4 4 « + s + o + o « . o Vertical, bass ound down

Ket Weight, Approximate . . . . . . « ¢« « + ¢ . . 3 ounces

Convection

1. Mercury may bscome depcsited on the tube elements in shipment, storage
or handling. Wken using the tube for the first time, or after handling,
a filament heating period ¢f 15 to 30 minutes should bs allowed to

properly distribute the msreury.

2. Sufficient clearance should be allowed around the tube to insure frse
air circulstion.

20
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21 MAX. ——
552
Ll |_—ANODE
3 | M- // CERAMIC COLLAR
-
1
7 MAX.

6
5 w4
7§ MAX. 675 MIN.

‘{.MERCURY TEMPERATURE
MEASUREMENT ZONE
A4-10 MEDIUM
4-PIN BAYONET BASE

FILAMENT

FILAMENT
A& development of Bell Telephone Laboratories, the research laboratories of the

American Telephone and Telegraph Company and the Western Electric Company,

—————

1-E-52-4 PRINTED IN U.S.A. T2714



BELL SYSTEM PRACTICES SECTION A‘l?\46._%53A
Transmission Engineering and Data Issue 2, Apri 1363d
Electron Tube Data A.T.& T.Co, Standar

253A

HALF-WAVE, MERCURY-VAPOR Western Eleclric

DESCRIPTION

The 253A is a half-wave mercury-va ectifier tube for use in high voltage rectifier
circuits.

MAXIMUM RATINGS

Peak Inverse Anode Volgd
Average Cathode Currek

3500 volts
0.25 ampere

ELECTRON TUBE DATAMNHEEY
FILE: RECTIFIER TUBE SECTION

@ American Telephone and Telegraph Company 1963 253 A
RECTIFIER



253A — PAGE 2

MAXIMUM RATINGS, Absolute Values

Peak Inverse Anode Voltage .
Cathode Current
Peak . . . . . . . . ..
Average . . . . . . . . . . .
Surge (Maximum duration 0.1 second) .
Averaging Time
Frequency . . -
Condensed Mercury Temperature Limits .

ELECTRICAL DATA

3500 volts

1 ampere
0.25 ampere
10 amperes
5 seconds
150 cycles/sec.
20 to 70 centigrade

Min, Bogey Max.
Filament Voltage 2.38 2.5 2.62 volts
Filament Current at 2.5 Volts . S 3.0 3.3 amperes
Cathode Heating Time, Required . . . . . . 10 e .... seconds
Anode Voltage Drop . . . . . . . . . . . .. 15 . . voles
Critical Anode Voltage e 50 volts
MECHANICAL DATA
Net Weight, Approximate . 3 ounces
Equilibrium Condensed Mercury
Temperature Rise Over Ambient

At Full Load (Approximate) 19 centigrade

At No Load (Approximate) . . . . . . . 15 centigrade
Cooling . . . . . . . . . . . .. e e convection
Mounting . This tube should be mounted in a vertical position only with the base

end down. Sufficient clearance should be maintained around the tube

to insure free air circulation.

RATE OF CONDENSED MERCURY
TEMPERATURE RISE

20
(9]
gu [ // [ B
Fx n2f | =
auw —4—1
[TY]
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-l——zl—s- MAX ——I-

/_"' Cl—1 SMALL caP

ANODE

CONTROLLING
MERCURY
TEMPERATURE

N2

1 188"

T A

656" MIN, 796" MAX

|

[=— 1.364"-1,380"

FILAMENT

| L 250" +.003"
308" — l:

616" ¢ 030"

ELECTRON TUBE DATA SHEET
FILE: RECTIFIER SECTION



BELL SYSTEM PRACTICES SECTION AB46.305
Transmission Engineering and Data Issue 1, September 1936
Vacuum Tube Data AT & T Co Standard

Wesrerrn LElectric

257A Vacuum Tube

Classification—Small, filamentary triode

The 257A tube is similar to the 231D tube except that the grid terminal of the 257A tube is
at the top of the bulb. An important feature of the 257A tube is its low filament power consumption.

Applications

Audio-frequency and intermediate-frequency amplifier.
Detector.

Oscillator.

Dimensions—Outline diagrams showing dimensions of the tube and base, and the arrangement
of the electrode connections to the base terminals are given in Figures 1 and 2.

Base—Small, four-pin, thrust base. Small metal cap grid terminal at the top of the bulb. One
base contact pin is unconnected.

Socket—Standard four-contact type such as the Western Electric 143B socket.

Copyright 1936, Western Electric Company, Incorporated

257A



Mountings Positions—Either vertical or horizontal. If mounted in a horizontal position the
plane of the filament, which is indiwcated in Figure 2, should be vertical.

Average Direct Interelectrode Capacitanees

Grid toplate. ... .. ..... B oo . 3.0 uuf.
Grid to filament . . S ... .. 1.8 upf.
Plate to filament. ... .. U 2.3 puf.

Filament Rating
Filament current.. . . .. . ...l e .. 0.0860 ampere, d.c.

Nominal filament voltage. ... .. e .. 3.1 volts

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

Characteristics—Plate current characteristics of a typical 257A tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. The grid and plate voltages are mea-
sured from the negative end of the filament. Corresponding amplification factor, plate resistance,
and transconductance characterisrics are given in Figures 4, 5 and 6, respectively. Plate current
characteristics as functions of plate voltage are shown in Figure 7 for several values of grid voltage.

Operating Conditions and Quiput—Permissible operating plate and grid volrages are in-
cluded within the area, ABCD, in Figure 3. Amplification factor, plate resistance, transconductance,
and performance data are given :n the table on page 3 for a number of tvpical operating conditions
represented by selected points within this area. The less severe operating conditions should be
selected in preference to maximum operating conditions wherever possible. The life of the tube
at maximum conditions may be shorter than ar less severe conditions.

The performance data include the fundamental power or voltage output and the second and
third harmonic levels for the indicated values of load resistance. The fundamental output is given
in terms of the power, Pn, in milliwatts for values of load resistance, R, equal to and double the
value of the plate resistance, rp, and :n terms of the voltage, Epm, in peak volts for values of load
resistance five times the plate resistance. The second and third harmonic levels, Form and ¥gm,
are given in decibels below the fundamental in each case. The peak value of the sinusoidal input
voltage, Eqm, is numerically equal to the grid bias for each operating condition. For a smaller input
volrage, Fy, the fundamental power and volrage ourput and the harmonic levels are given approxi-
mately by the following relations:

F3=Fam + 10 logip 'Ej

(2]



TABLE
Ampli-

Plate Plate fica- Plate  Trans-
Yolt«  Grid Cur- tion Resis- conduc-
age Bias rent Factor tance tance
Volts  Volts Milli- Ohms  Micro-

amperes Ip mhos

67.6 —3.0 .93 8.5 22500 380
67.5 —1.5 1.55 8.5 18300 460
90.0 —5.0 1.15 8.5 20700 410
90.0 -3¢0 2.10 8.4 16300 510
1125 —8.0 1.00 8.5 22200 390
1125 —86.0 1.90 8.4 17200 490
135.0 —11.5 0.70 8.5 27000 320
185.0 —10.0 1.25 8.5 20300 420
135.0 —8.5 1.95 8.5 17200 490
*90.0 —1.5 2.90 8.4 14500 580
*112.56 —4.5 2.65 8.4 15000 560
*135.0 —7.5 2.50 8.4 15600 540

*Maximum operating conditions.

Microphonic Noise—With a plate voltage of 90 volts, a grid bias of —3 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 257A tube measured in
a laboratory reference test set, is 22 decibels below 1 volt. The range of levels of individual tubes
extends from 12 to 86 decibels. Since microphonic noise depends on the tvpe and intensity of the
mechanical disturbance which produces it, the values given here are useful chiefly for comparison
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Power
Out-
put

Milli-
watts

3.0
2.5

1.0
0.9

4.5
4.0

23
20

17
15

45
50

40
35

35
30

1.2
1.0

10

27
24

with the levels of other tubes which have been tested in the same way.

[31]

Voli-
age
Out=
put

Peak
Yolts

20

35

55

42

57

30

48

Sec-

ond Third

Har- Har-

monic monic

db db
29 50
36 60
47 70
39 70
46 80
26 43
33 50
42 65
36 60
42 70
50 75
21 34
27 42
38 60
29 45
35 55
44 70
17 28
23 34
33 47
21 32
28 41
37 55
26 40
33 50
42 65
46 75
50 85 .
34 55
40 65
50 70
29 47
36 55
45 70

257A
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BELL SYSTEM PRACTICES SECTION AB46:2585
Transmission Engineering and Date Issue 2, April 1963
Elactron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 258B ELECTRON TUBE

DESCRIPTION

The 258B is a mercury-vapor diody
The latest gettering techni,,f
insure greater service 1lif®

se in high voltage rectifier circuits,
grials are employed in this tube to

EAXIMUM RATINGS

e e e e e e e e e e e 7500 volts
............... 0.64 anpere

(:) American Telephone and Telegraph Company 1963
258B



2588 - Page 2

MAXTEUN RATINGS, ABSOLUTE VALUZS

Peak Inverse Anode Voltage . . . . . . . . . . . “ e 7500 volts
Cathode Current
Peak . ¢ . ¢ 4 4o 4 s« e e s s e e .. c e e e e e 2.5 amperas
AVOTEEE + « o 4 o 4 4 o s e e s e e aan e e e e 0.64 amperes
Surge (merimum duration 0.1 secomd} . . . ... .. 25 amperes
Averaging Time . ¢ ¢ « o 4 ¢ o o o o ¢ o =« o« s o o » 5 seconds

Condeused Mercury Teaperature Limits . . . . . . . . . +20 to +70 centigrade

ELECTRICAL DATA

Filameat Voltage . . . . . + ¢« ¢ ¢ ¢« ¢« v o « . %%"f 2 2.5 %ﬁ volts
Filament Current at 2.5 volts . . . . . . .. ———— 7.5 8,25 anmperes
Filament Heating Time Requiredl . ., . . . .. 15 -=- =--- gaconds
Anode Voltage Drop . . . . . . . . . . s e e e ———— 15 «--- volts
Critical 2node Voltage . . .« .+ « ¢« & 4 o ¢ « » -——— —— 50 volts

MECHANICAL DATA

Type of Cooling . . ¢« ¢ ¢« ¢ v v 4 ¢« o « o o o o « Convection

Equilibrium Condensed Mercury Temperature
Rise Above fmbient, Approximate

At Full Load . . ¢« . & ¢ 4 ¢ 4 v 0 0 b o 4. e 20 centigrade

At No Load . . & & ¢ 4 v ¢ o o ¢ o 2 s o o o o o 16 centigrade
Hounting Positiond . . . . . . .. ... ... ... Vertical, base and down
Net Weight, Approximate . . . . . ¢ ¢ . & ¢ o ¢ . & 3 ounces

1. Mercury may become deposited on the tube elements in shipment, storage
or handling. When using the tube for the first time, or after handling,
g filament heating period of 15 to 30 minutes should be allowed to

properly distribute the merecury.
2. Sufficient clearance should be allowed around the tube to insure free
air eirculation.
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|_——ANODE

{CI-1 SMALL CAP
WITH CERAMIC COLLAR}

15
72 Max
5
TS5 MAX.
e MiN. .
A MERCURY TEMPERATURE
MEASUREMENT ZONE

' A2-43
2-PIN REGISTERED BASE

*-lala-—

FILAMENT

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.



Losi Aul « «HON AB46.2. A
TRANSMISSION ENGINEERING AND DATA ISSUE 1, AUGUST 1948
ELECTRON TUBE DATA AT.&T. CO. STANDARD

TETRODE

Wesreru Electric

DESCRIPTION

The 259A is a tetrode having an indirectly heated cathode. It is designed for use as a

. radio-frequency voltage amplifier. It may also be used as a detector or audio-frequency
voltage amplifier.

CHARACTERISTICS

Heater Voltage . . . . . . . . . . . . . . . ..

Plate Current 1 E, = 180 volts; E,., = 75 volts;
. Transconductance } Eaq = —L5 volts

2.0 volts
6.0 milliamperes
1490 micromhos

Ty

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION
2-48




259A — PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-C or D-C 2.0 volts
Heater Current o 1.60 amperes
Direct Interelectrode Capacitances without with
external shield  external shield
(RMA 2312)
Grid to Plate (maximum) 0.017 *#0.007 uuf
Input : : 6.0 *7.3 uuf
Output 12.5 *13.0 uuf

MECHANICAL DATA

Cathode Coated unipotential

Bulb ST14

Base Medium 5-pin, with bayonet pin
Mounting Position Any

Dimensions and pin connections shown in outline drawing on Page 7

MAXIMUM RATINGS, Design-Center Vaiues

Plate Voltage . e Co 250 volts
Screen Grid Voltage S 90 volts
Plate Dissipation S 2.0 warts
Screen Grid Dissipation : 0.4 watt
Cathode Current . 10 milliamperes
Heater-Cathode Voltage . ) S 100 volts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage : S 135 180 180 volts
Screen Grid Volwage 75 75 90 volts
Control Grid Volrage —1.5 —1.5 —1.5 volts
Plate Current . . . . . . . . . . . . 5.8 6.0 8.3 milliamperes
Screen Grid Current 2.1 2.0 2.8 milliamperes
Plate Resistance . . . . . . . . . . 0.32 0.52 0.35 megohm
Transconductance e . 1440 1490 1670 micromhos
Control Grid Voltage, Approximate, for

10 Microamperes Plate Current —9.5 —9.5 —12 vols

#With external shield (RMA =312) connected to cathode pin.
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BELL SYSTEM PRACTICES SECTION AB46.335
Transmission Engineering and Data Tssue 1, September 1936
Vacuum Tube Data AT & T Co Standard

Wesrern Llecrric

262A Vacuum Tube

Classification——Low=-power triode with indirectly-heated cathode

The 262A tube is designed to minimize hum produced by alternating current operation of the
heater, and to minimize microphonic noise.

Application—Audio-frequency amplifier where alternating current is used for heating the cathode
and exceptionally low tube noise is required

Dimensions—Dimensions, outline diagrams of the tube and base, and the arrangement of electrode
connections to the base terminals are shown in Figures 1 and 2.

Base—Medium, four-pin thrust type having silver-plated pins. Small metal cap grid terminal
at the top of the bulb.

Socket=—Standard, four-contact type, preferably provided with silver-plated contacts such, as the
Western Electric 143B socket.

Copyright 1936, Western Electric Company, Incorporated
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Mounting Positions—The 2627 tube may be mounted in any position.

Average Direct Interelectrode Capacitances

Gridtoplate. ............... e e e ... L9 pef.

Grid to cathode and heater. ... ........... e ... 1.8 ppf.

Plate to cathode and heater. .. ........ ... ...... ... ..... 4.0 ppf.
Heater Rating

Heater voltage .............. .. ........... 10.0 volts, a.c. or d.c.

Nominal heater current. ....... ........ ....  0.82 ampere

The heater element of this tube is designed to operate on a voltage basis and should be operated
at as near the rated voltage as is practicable.

Cathode Connection—Preferably direct to the mid-point of the heater transformer winding
or to the mid-point of a low resistance connected across the heater terminals, where alternating
heater voltage is used. This connection usually reduces the hum produced in the tube. Where
voltage must be applied between the heater and cathode, it should be kept as low as possible and
should not exceed 90 volts.

Charaecteristics—Plate current characteristics of a typical 2624 tube are shown in Figure 8 as
functions of grid voltage for several values of plate voltage. Corresponding amplification factor,
plate resistance and transconductance characteristics are given in Figures 4, 5, and 6, respectively.
Plate current characteristics are given as functions of plate voltage for several values of grid volrage
in Figure 7.

Operating Conditions and Output—Permissible operating plate and grid voltages are in-
cluded within the area, ABCD, in Figure 3. A number of recommended and maximum operating
conditions represented by selected points within this area and the corresponding values of amplifi-
cation factor, plate resistance and transconductance are given in the table on page 4. Recommended
conditions or others of no greater severity should be selected in preference to maximum conditions
wherever possible. The life of the tube at maximum conditions may be shorter than at the recom-

mended conditions.

In the latter part of the table are given the fundamental power output, Pr, in milliwatts, the
fundamental voltage output, Epm, in peak volts, and the second and third harmonic levels, Fom and
Fim, in db below the fundamental, corresponding to each of the recommended and maximum
operating conditions for the indicated values of load resistance, R. The fundamental output is
given in terms of power for values of load resistance equal to and double the value of the plate
resistance, rp, and in terms of voltage for values of load resistance five times the plate resistance.

The peak value of the sinusoidal input voltage, Egm, in each case is numerically equal to the
grid biasing voltage. For a smaller input voltage, Eg, the fundamental power and voltage output
and the harmonic levels are given approximately by the following relations:

[2]



P=P Eiz
—mEgm

Eg

Eo=Epm Epm

E
Fo=Fom + 20 logio E;m
g

Egm
Fs=Fam + 40 logio Eg—
£

Hum—The disturbance produced in the plate circuit of an indirectly heated cathode type tube
by alternating current operation of the heater has two main frequency components. One is of the
same frequency as the alternating heater voltage. The other, often larger in magnitude, is of double
this frequency. With a plate voltage of 135 volts, a grid bias of —4.5 volts, a load resistance equal
to the plate resistance of the tube, and with the cathode connected to the mid-point of the heater
circuit, the mean hum output level of the 262A tube at the supply frequency is 110 db below 1
milliampere. The range of levels of individual tubes extends from 95 to 125 db below 1 milliampere.
At double the supply frequency, the mean level is 111 db below 1 milliampere, and the range of
levels of individual tubes extends from 104 to 118 db below 1 milliampere.

The 262A tube has high insulation resistance and low capacitance between the grid and the
heater. When reasonable care is exercised to keep the insulation leakage and capacitance small
between the grid and heater leads in the external wiring, a resistance of 2 megohms may be used
in the grid circuit without materially affecting the hum level.

Microphonic Noise—With a plate voltage of 135 volts, a grid bias of —4.5 volts and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 262A tube measured
in a laboratory reference test set is 50 db below 1 volt. The range of levels of individual tubes
extends from 38 to 62 db below 1 volt. Since microphonic noise depends on the type and intensity
of the mechanical disturbance which produces it, the values given here are useful chiefly for com-
parison with the levels of other tubes which have been tested in the same way.

Fluctuation Noise—An irreducible minimum of noise in a vacuum tube is produced by un-
controllable, minute fluctuations in the rate of flow of electrons to the anode. With a plate voltage
of 185 volts, a grid bias of —4.5 volts, and a load resistance of 100,000 ohms, the mean equivalent
fluctuation noise input of the 262A tube for the audio-frequency range from 40 to 10,600 cycles is
1124 db helow 1 volt. Tndividual 262A tubes may differ from this value by as much as 5 db. By
reducing the plate voltage to 36 volts and the grid bias to —1 volt, the mean fluctuation noise level
may be reduced by about 7.5 db, without seriously affecting the voltage amplification. The equiva-
lent noise input voltage is equal to the measured output voltage divided by the voltage amplifi-
cation of the tube in the measuring circuit.

(8]
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2624

TABLE
Trans- Yolt- Sec=-
Plate Plate Ampli- Plate con- Load Power age ond Third
Volt- Grid Cur- flcation Resis- duc- Resis- Out- Out- Har- Har-
age Bias rent Factor tanee tance tance put put monic monic
Yolts Volts  Milli- Ohms Micro- B Milli- Peak db db
amperes I'p mhos watts Volts
Recom- 90 —4.0 0.9 14.3 23800 600 R=rp 17 — 21 42
mended R=2r, 15 — 23 33
Operat- R=5rp, — 50 30 55
meg 90 —30 18 130 18500 810 R=r, 13 — 23 355
(?ond1- R=2r, 12 — 27 60
tions R=35r, — 40 82 55
30 —2.0 2.5 15.6 153700 990 R=rp 8 — 28 55
R=2r, 7 — 31 60
R=5rp, — 30 36 70
112.5 —4.5 1.6 14.7 19100 770 R=rp 30 — 20 47
R=2+, 25 —_ 25 65
R=5r, — 67 30 35
1125 —-3.0 2.9 15.5 15000 1030 R=r; 17 — 26 60
R=2r, 15 - 30 n
. R=5r, — 40 33 60
*135 —7.5 0.7 13.7 29000 470 R=5r, — 95 25 a0
135 —6.0 1.6 14.4 19600 780 R=rp 45 — 19 42
R=2r, 40 — 23 55
R=5r, — 73 29 50
133 —4.5 28 15.1 15400 980 R=rp 35 — 23 60
R=2r, 30 — T 60
R=5r, — 60 31 25
*157.5 —8.0 1.4 14.0 22000 640 R=5r, — 100 26 50
157.5 —7.0 2.0 14.5 18200 800 R=r, 65 — 18 42
R=2r, 60 - 23 35
R=bry 90 29 50
Maxi- 1125 —2.0 4.0 16.0 13400 1190 R=r, —_ 31 55
mum R=2r, 8 — 34 60
Operat- R=5r, — 30 38 63
ng 135 —35 38 156 13700 1140 R=r, 25 — 2 55
Condi- R=2r, 20 — 30 70
tons R=sr, — 47 33 70
157.5 —3.5 3.3 15.1 14800 1020 R=rp 3 — 22 35
R=2t, 5 —_ 27 60
R=3rp 70 31 50
*180 —10.5 0.9 13.6 28800 470 R=3r, — 130 23 42
*180 —9.0 1.7 14.1 20200 700 R=b5rp, — 110 27 50
180 —7.5 2.8 14.7 16200 910 R=r 90 — 20 46
R=2r, 80 —_ 24 60
R=5rp, — 95 30 30

*QOperating conditions applicable primarily for voltage amplification.
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BELL SYSTEM PRACTICES SECTICN AB46.262B
TRANSMISSION ENGINEERING AND DATA ISSUE 1, APRIL 1948
ELECTRCN TUBE DATA AT.&T. CO. STANDARD

TRIODE
AUDIO-FREQUENCY AMPLIFIER Wesrern Electric

DESCRIPTION

The 262B is a triode designed for use as an audio-frequency amplifier where exception-
' ally low tube noise is required. Special design features minimize both the microphonic
noise and the hum produced by a.c. operation of the heater.

CHARACTERISTICS

Heater Voltage 10 wvolts
Maximum Plate Voltage . Co 180 volts
. Amplification Factor . . 15

ELECTRON TUBE DATA SHEET
F[zE: GENERAL PURPOSE SECTION
11-47

262B



262B - PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

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

10 volts
320 milliamperes

Direct Interelectrode Capacitances (without external shield)

Grid to Plate
Input
Outpur

MECHANICAL DATA

Cathode

Bulb

Base

Mounting Position

1.9 uuf
2.4 uuf
3.8 uuf

Coated Unipotential
ST 12

Small 4-pin

Any

Dimensions and pin connections shown in outline drawing on

Page 5

MAXIMUM RATINGS, Design-Cenier Values

Plate Voltage

Plate Dissipation

Plate Current
Heater-Cathode Voltage

180 volts
2.0 watts
10.0 milliamperes
30 volts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS—CLASS A; AMPLIFIER

Plate Voltage 120
Grid Voltage —6.0
Peak A-F Grid Voltage 6.0
Plate Current 1.0
Transconductance 560
Amplification Factor 14.8
Plate Resistance 26600
Load Resistance 100000
Maximum Signal Power Output 24
Total Harmonic Distortion 4

HUM

Under typical operating conditions, and with
the cathode of the tube connected to the mid-
point of the heater circuit. the equivalent
hum voltage in the grid circuit will be less
than 12 microvolts at the supply frequency
and less than 5.0 microvolts at double the

135 160 180 volts
—4.5 —6.0 —7.5 volts
4.5 6.0 7.5 volts
3.0 3.0 . 2.8 milliamperes
890 880 840 micromhos
154 15.5 15.3
17300 17700 18300 ohms
100000 100000 100000 ohms
18 31 48 milliwatts
25 3 3 percent

supply frequency.

If the insulation leakage and capacitance be-
tween the external grid and heater connec-
tions are kept reasonably low. a resistance of
2 megohms may be used in the grid circuit
without materially affecting the hum level.
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BELL SYSTEM PRACTICES SECTION AB46.264C

Transmission Engineering Data Issue 1, September 1950
Vacuum Tube Data A.T.&T. Co. Standard
264C

TRIODE
AUDIO-FREQUENCY AMPLIFIER Westery Electric

DESCRIPTION

The 264C is a filamentary type triode designed for use as an audio-frequency amplifier in
applications requiring low tube noise or high input resistance.

CHARACTERISTICS

Filament Voltage . . . . . . . . . . . . . . . . . 1.5 volts
Maximum Plate Voltage . . . . . . . . . . . . . . . 135 volts
Amplification Factor . . . . . . . . . . . . . . . . 72

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION

folis 264C

TRIODE



264C — PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage . . . . . . . . . . . . . . . . 15 volts
Filament Current . . o 300 milliamperes
Direct Interelectrode Capacltances (w1thout extemal shleld)

GridtoPlate . . . . . . . . . . . . . . . . 49 uuf

Input . . . . . . ... 3.0 uuf

Output. . . . . . . ..o 2.6 uuf

MECHANICAL DATA

Cathode . . . . . . . . . . ... Coated Filament
Bulb . . . . . .. T9

Base . . e e e e e Small 4-pin
Mounting Position . . . . . . . . Any

Dimensions and pin connections shown in outline drawing on Page 4

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . . . . . . . . . . . . . . . . . 135 volts
Plate Current . . . . . . . . . . ... 3.5 milliamperes

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CLASS A, AMPLIFIER

Plate Voltage . . . . . . . . . . . . . . 60 100 volts
Grid Voltage . . L e -2 —8 volts
Peak A-F Grid Voltage e 2 8 volts
Plate Current . . Lo 235 2.10 milliamperes
Transconductance . . . . . . . . . . . . 620 580 micromhos
Amplification Factor . . . . . . . . . . . . 73 72
Plate Resistance . . . . . . . . . . . . . 11700 12400 ohms
Load Resistance . S 23400 24800 ohms
Maximum Signal Power Output L. 2.1 30 milliwatts
Total Harmonic Distortion Less Than . . . . . . . 1 3 per cent
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BELL SYSTEM PRACTICES SECTION AB46.266B
TRANSMISSION ENGINEERING AND DATA ISSUE 1, AUGUST 1948
ELECTRON TUBE DATA ATA&T, CO. STANDARD
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RECTIFIER

HALE-WAVE, MERCURY-VAPOR Western Electric

DESCRIPTION

l The 266B is a half-wave, mercury-vapor rectifier tube for use in high-voltage rectifier
circuits,

MAXIMUM RATINGS

Peak Inverse Anode Voltage 220060 volts
' Average Cathode Current (Quadrature Operation) 10 amperes

ELECTRON TUBE DATA SHEET
FILE: RECTIFIER SECTION |
6-4= | 266B
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MAXIMUM RATINGS, ABSOLUTE VALUES
Peak Inverse Anode Voltage for

Condensed Mercury Temperature 20 to 40 C 22000 volts
Condensed Mercury Temperature 20 to 50 C . 12500 volts
Cathode Current
Peak
In-phase Operation o 20 amperes
Quadrature Operation 40 amperes
Average
In-phase Operation : 5 amperes
Quadrature Operation 10 amperes
Surge (maximum duration 0.2 second) 200 amperes
Averaging Time 60 seconds
Frequency 150 cycles ‘sec.
ELECTRICAL DATA Min. Bogey Max.
Filament Voltage 4.75 5.0 5.25 volts
Filament Currentat5.0Volts ... 42 46 amperes
Cathode Heating Time, Required 300 .l seconds
Anode Voltage Drop o 15 ... volts
Critical Anode Voltage L L 100 volts
MECHANICAL DATA
Net Weight, Approximate . 414 pounds
Equilibrium Condensed Mercury Temperature Rise
At Full Load, Approximate ) . 18 centigrade
At No Load, Approximate . . 15 centigrade
Cooling The condensed mercury temperature should be held within the range

specified for the maximum peak inverse anode voltage appropriate to the
application. If forced-air cooling is necessary, a flow of 6 cubic feet per
minute from a 1-inch nozzle directed at the zone of mercury temperature
control just below the support collar ordinarily will be adequate.

Mounting This tube has a collar at the filament end of the tube by which it is sup-
ported when mounted. It should be mounted in a vertical position only,
with the filament end down. Connections to the anode and filament
terminals should be flexible. Sufficient clearance should be maintained
arcund the tube to insure free air circulation.
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BELL SYSTEM PRACTICES
TRANSMISHON ENGINEERING AND DATA
ELECTROMN TUBE DATA

SECTION AB46.266C
ISSUE 1, APRIL 1548
ATAL CO. STANDARD

RECTIFIER :
HALF-WAVE, MERCURY-VAPOR Western Eleclri

‘ DESCRIPTION

The 266C is a half-wave, mercury-vapor rectifier tube for use in high-voltage rectifier
circuits,

MAXIMUM RATINGS
Peak Inverse Ancde Voliage 22000 voles
Average Cathode Current (Quadrarure Operation ) 10 amperes

ELECTRON TUBE DATA SHEET
;u.r:: RECTIFIER SECTION
47
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MAXIMUM RATINGS, ABSOLUTE VALUES
Peak Inverse Anode Voltage for

Condensed Mercury Temperature 20 to 40 C 22000 volts
Condensed Mercury Temperature 20 to 50 C . 12500 volts
Cathode Current
Peak
In-phase Operation 20 amperes
Quadrature Operation 40 amperes
Average
In-phase Operation . 5 amperes
Quadrature Operation . 10 amperes
Surge (maximum duration 0.2 second ) 200 amperes
Averaging Time . 60 seconds
Frequency . 150 cycles sec.
ELECTRICAL DATA Min. Bogey Max.
Filament Voltage 4.75 5.0 5.25 volts
Filament Currentat5.0 Volts ... 42 46 amperes
Cathode Heating Time, Required 300 e seconds
Anode Voltage Drop 15 ... volts
Critical Anode Voltage . e 100 volts
MECHANICAL DATA
Net Weight, Approximate 414 pounds
Equilibrium Condensed Mercury Temperature Rise
At Full Load, Approximate . 18 centigrade
At No Load, Approximate . 15 centigrade
Cooling The condensed mercury temperature should be held within the range

specified for the maximum peak inverse anode voltage appropriate to the
application. If forced-air cooling is necessary, a flow of 6 cubic feet per
minute from a 1-inch nozzle directed at the zone of mercury temperature
control just above the top of the base ordinarily will be adequate.

Mounting This tube should be mounted in a vertical position only, with the filament
end down. The connection to the anode terminal should be flexible.
Sufficient clearance should be maintained around the tube to insure free
air circulation.
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268A Vacuum Tube

Classification—Filamentary air-cooled triode

May be used as an audio-frequency amplifier or as a radio-frequency amplifier, modulator or
oscillator.

Dimensions—Dimensions and outline diagrams are shown in Figures 1 and 2. The overall
dimensions are:

Maximum overall length. .. ........ .. ... ... .. 61545"
Maximum diameter. . . ... ..ot e 2Us”

Mounting—Four-pin bavonet base for use in a W.E. 148B or similar socket. The anode terminal
is located at the top of the bulb.

Filament—Thoriated tungsten

Filament voltage.. .. .. ... oo 5.0 volts, a.c. or d.c.
Nominal filament current....... ... .. ......... ... 8.25 amperes
Average thermionic emission. ....................... 0.60 ampere

<

Copyright 1936 Western Electric Company, Incorporated
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268A

Average Direct Interelectrode Capacitances

Platetogrid . ... . .. ... ... e e e e 23 uf
Grid to filament . . R, . B opuf
Plate to filament . .. .. .. . ... ... U BN B )

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

Figures 3 and 4 give the static characteristics of a typical tube plotted against grid and plate
voltages.

Average Characteristics at maximum direct plate voltage and dissipation Class A
(Ey, =750 volts, I,=25 milliamperes)

Axmpliﬁcaltion factor.. .. e e e 5

Plate resistance N e e e 6250 ohms

Grid to plate transconductance .......... .e. .. ... . 800 micromhos
Operation

Maximum Ratmgs

Max. direct plate voltage .. . ... ... ... .. ~... 750 volts

Max. direct plate current.. . ... ... .. ..l e 60 milliamperes

Max. plate dissipation. .. e 25 watts

Max. direct grid current.. .. ..., .. ... oL Cee e 10 milliamperes

Max. r-f grid current. ... ... oL e 3 amperes

Max. frequency for the above ratings.. .. ........ .. ..... . 30 megacycles

Max. plate voltage for upper frequency llm1t of 60 Mc .. .. 400 volts

Max. plate voltage for frequencies between 30 and 60 Mec i in proportion

Class A Audio Amplifier or Modulator

Direct plate voltage.. .. ... .. ............... 750 500 volts
Gridbias .. ..... ... .. ..o o . —100 —37 volts
Direct plate current e e e . 25 40 milliamperes
Load impedance e e 18000 5000 ohms
Undistorted output. .. .... .. ... ... 4.0 1.0 watts

Class B Audio Amplifier or Modulator for Balanced 2 Tube Circuit

Direct plate voltage.. .. . .................... 750 500 volts
Gridbias...... ........... ... L0 L L . —120 —70 volts
Direct plate current per tube
Nodrive ........ ... ... ... e e 12 12 milliamperes
Max.drive.. ..... . .. ... ... ... 60 60 milliamperes
Plate dlsmpat:on e e e e 20 15 watts
Load resistance plate- to—plate .............. ... 11200 7400 ohms
Load resistance per tube.. ... . ... ... ... 2800 1850 ohms
Approximate maximum output—2 tubes e 50 33 watts
Recommended power for driving stage . . ....... 5 5 watts

Class B Radio-Frequency Amplifier

Direct plate voltage. .. .. ... ........ ... ... 750 500 volts
Direct plate current for carrier conditions. . ... .. 50 60 milliamperes
Gridbias. .......... ... ... 0 —165 —105 volts

Approximate carrier watts for use with 1009,
modulation. . ... .. L 12.5 10 watts



Class C Radio-Frequeney Oscillator or Power Amplifier~—Unmodulated

Direct plate voltage .. ... .... ... ... 750 500 volts

Direct plate current.. ..... ... ..... e e 60 60 milliamperes
Gridbias......... ... .. .. . oo —255 to —340 —165 to —220 volts
Nominal power output... .......... ... ..... 30 20 watts

Plate dissipation.. ...... ...l . 15 10 watts

Class C Radio-Frequency Amplifier—Plate Modulated

Direct plate voltage. . ...l 500 350 volts
Direct plate current . ..... ........ .o 60 60 milliamperes
Grid bias. .. ... ... —220 —160 volts
Max. direct grid current.. ... ... ... .. 10 10 milliamperes
Nominal carrier power output for use with 1009,

modulation. .. ... ... i 20 14 watts

Operating Precautions

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

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

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

Electrical—Overload protection should always be provided for the plate circuit. A suitable
fuse or circuit breaker should remove the plate voltage if the plate current exceeds 75 milliamperes.
Although the tube is sufficiently rugged to withstand momentary overloads, a prolonged overload
caused by inefficient adjustment of the circuit, may damage the tube. When adjusting a new
cireuit, reduced plate voltage or a series resistance of 1000 to 5000 ohms in the plate circuit should
be used until it is operating properly.

The filament should always be operated at the rated voltage measured at the tube terminals.
A 5%, decrease in filament voltage reduces the thermionic emission approximately 25%. Either
direct or alternating current may be used for heating the filament. 1If direct current is used, the
plate and grid circuit returns should be connected to the negative filament terminal. If alternating
current is used, the circuit returns should be connected to the center tap of the filament heating
transformer winding or to the center tap of a resistor placed between the filament terminals.
A resistance of 20 to 30 ohms of three watt rating is suitable.

In cases where severe and prolonged overload has temporarily impaired the electronic emission
of the filament, the activity may be restored by operating the filament, with the plate and grid
voltages off, 309 above normal voltage for 10 minutes followed by a longer period at normal voltage.

Audio Amplifier or Modulator
Class A—Peak grid drive equal to or less than the grid bias.

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

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

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

[8]
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BELL SYSTEM PRACTICES SECTION AB46.271A
TRANSMISSION ENGINEERING AND DATA ISSUE 1, AUGUST 1948
ELECTRON TUBE DATA AT.&T. CO. STANDARD

TRIODE R
POWER AMPLIFIER Wesrtern Electric

DESCRIPTION

The 271A is a power amplifier triode having an indirectly heated cathode. It is
designed for use in amplifier, modulator, or oscillator circuits for both audio and
radio frequencies.

CHARACTERISTICS

Heater Voltage : e 5.0 volts
Maximum Plate Voltage . . . 450 volts
Power Output o . 3.0 watts

FLECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION
12-47

271A
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voliage, A-C or D-C 5.0 volts
Heater Current . 2.0 amperes
Direct Interelectrode Capacitances (without external shield)
Grid to Plate . 4.2 uuf
Input . 6.7 uuf
Output : . : 3.1 uuf

MECHANICAL DATA

Cathode : Coated Unipotential
Bulb . §19

Base : Medium 5-pin
Mounting Position Any

Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage : 450 volts
Plate Dissipation 27 watts
Plate Current . 60 milliamperes
Heater-Cathode Voltage : 100 volts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CLASS A, AMPLIFIER

Plate Voltage . 300 350 400 450 volts

Grid Voltage —25 =25 =30 —30 volis

Peak A-F Grid Voltage 25 25 30 30 volts

Plate Current 19.5 34.5 37.5 57.5 milliamperes
Transconductance 2250 2930 2920 3480 micromhos
Amplification Factor 8.2 8.4 8.3 8.5

Plate Resistance 3650 2850 2830 2450 ohms

Load Resistance : 14600 5700 6000 4900 ohms
Maximum Signal Power Output 0.9 1.7 2.4 3.1 watts

Total Harmonic Distordon 4.5 6 6 3.1 per cent
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BELL SYSTEM PRACTICES SECTION AB46.272A

TRANSMISSION ENGINZERING AND DATA iSSUE T, OCTOBER 1950
ELECTRON TUBE DATA AT.&T. CO. STANDARD
272A

TRIODE .
LOW POWER AMPLIFIER Western Electric

DESCRIPTION

The 272A is a triode having an indirectly heated cathode. It is designed for use as a
radio-frequency antenna-coupling amplifier, low-power audio-frequency amplifier,
detector or modulator.

CHARACTERISTICS

Heater Voltage 10.0 volts
Maximum Plate Voltage 180 volts
Amplification Factor : 6.0

ELECTRON TUBE DATA SHEET

FILE: GENERAL PURPOSE SECTION
48 272A

TRIODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-C or D-C 10.0 volts
Heater Current . 320 milliamperes
Direct Interelectrode Capacitances (without external shield)

Grid to Plate 2.8 uuf

Input . . . e 3.1 uuf

Output s 2.5 uuf

MECHANICAL DATA

Cathode o . Coated unipotential

Bulb o . ST14

Base A : . . Medium 5-pin, with bayonet pin
Mounting Position . Any

Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . L 180 volis
Plate Dissipation ) 2.0 watts
Plate Current . 12,0 milliamperes
Heater-Cathode Voltage ' 100 volts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CLASS A, AMPLIFIER

Plate Voliage . 100 120 160 180 volts

Grid Voliage —7 —10 —17 —21 voles

Peak A-F Grid Voltage 7 10 17 21 volts

Plate Current S 6.6 6.7 6.6 6.2 milliamperes
Transconductance 950 910 820 760 micromhos
Amplification Factor 6.0 5.8 5.6 5.5

Plate Resistance 6300 6400 6800 7200 ohms

Load Resistance 12600 12800 13600 14400 ohms
Maximum Signal Power Output 30 60 150 210 milliwatts

Total Harmonic Distortion 4.0 5.0 6.3 8.0 per cent
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BELL SYSTEM PRACTICES SECTION AB46.274A
TRANSMISSION ENGINEERING AND DATA ISSUE 1, AUGUST 1948
ELECTRON TUBE DATA A.T.LT. CO, STANDARD

RECTIFIER _
FULL-WAVE, HIGH VACUUM Western Electric

DESCRIPTION

. The 274A is a filamentary full-wave rectifier designed to supply direct current from
an alternating current source.

CHARACTERISTICS

Filament Voltage . . A 5.0 volts
Maximum Plate Voltage (RMS) per Plate S 660 volts
. Maximum D-C Output Current A S 225 milliamperes

ELECTRON TUBE DATA SHEET
FILE: RECTIFIER SECTION 274A
1.48
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage
Filament Current

MECHANICAL DATA
Cathode
Bulb

Base S
Mounting Position

5.0 volts
2.0 amperes

Coated filament
ST16
Medium 4-pin

Preferabl\, verucal if horizontal, pins

#1 and 4 should be in horizontal plane

Dimensions and pin connections shown in outline drawing on Page 4

MAXIMUM RATINGS, Design-Center Values
Peak Inverse Voltage

Peak Plate Current per Plate
Peak Transient Plate Current per Plate

With Choke-Input Filter:
A-C Plate Voltage per Plate (RMS)

D-C Qurpurt Current
Minimum Input-Choke Inductance

With Condenser-Input Filter:

A-C Plate Voltage per Plate (RMS)
D-C Output Current
Minimum Total Effective Plate-Supply Impedance per Plate

TYPICAL OPERATING CONDITIONS

With Choke-Input Filter:

A-C Plate Voleage per Plate (RMS)

D-C Output Current

D-C Output Voltage, Approximate, at Input to Filter
Filter Input Choke

With Condenser-Input Filter:

A-C Plate Voltage per Plate (RMS)

D-C Output Current

D-C Ourput Voltage, Approx;mate, at Input <o Filter.
Total Effective Plate-Supply Impedance per Plate
Filter Input Condenser

1500
675
25

660
225

450
160
100

550
160
430

L

450
140
475
180

volts
milliamperes
amperes

volts
milliamperes
henrys

volts
milliamperes
ohms

volts
milliamperes
volts

henrys

volts
milliamperes
volts

ohms
microfarads
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BELL SYSTEM PRACTICES
TRANSMISSION ENGINEERING AND DATA
ELECTRON TUBE DATA

RECTIFIER
FULL-WAVE, HIGH VACUUM

DESCRIPTION

current from an alternating current source.

CHARACTERISTICS

Filament Voltage
Maximum Plate Voltage (RMS) per Plate
. Maximum D-C Qutput Current

ELECTRON TUBE DATA SHEET
FILE: RECTIFIER SECTION
1-48

SECTION AB46.274B
ISSUE T, AUGUST 1948
A.T.&T. CO. STANDARD

. PN e RN o
v e e F g Tl o B

Western Electric

The 274B is a filamentary, octal based, full-wave rectifier designed to supply direct

5.0 volts
660 volts
225 milliamperes

274B
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage . . : 5.0 volts
Filament Current : o 2.0 amperes

MECHANICAL DATA

Cathode o o Coated filament
Bulb . ST16

Base Medium 3-pin, octal
Mounting Position Preferably vertical; if horizontal, pins

¥1 and =4 should be in vertical plane
Dimensions and pin connections shown in outline drawing on Page 4

MAXIMUM RATINGS, Design-Center Values

Peak Inverse Voltage 1500 volits
Peak Plate Current per Plate 675 milliamperes
Peak Transient Plate Current per Plate 2.5 amperes

With Choke-Input Filter:

A-C Plate Voltage per Plate (RMS) 660 volts
D-C Ourtput Current 225 milliamperes
Minimum Input-Choke Inductance 3 henrys

With Condenser-Input Filter:

A-C Plate Voltage per Plate (RMS) 450 volts
D-C Output Current 160 milliamperes
Minimum Total Effective Plate-Supply Impedance per Plate 100 ohms

TYPICAL OPERATING CONDITIONS

With Choke-Input Filter:

A-C Plate Voltage per Plate (RMS) 550 volrs

D-C Output Current 160 milliamperes
D-C Output Voltage, Approximare, at Input to Filter 430 volts

Filter Input Choke . 5 henrys

With Condenser-Input Filter:

A-C Plate Voltage per Plate (RMS) 450 volis
D-C Output Current : 140 milliamperes
D-C Outpur Voltage. Approximate, at Input to Filter 475 volts
Total Effective Plate-Supply Impedance per Plate 180 ohms

Filter Input Condenser . 4 microfarads
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BELL SYSTEM PRACTICES SECTICN AB46.284D
TRANSMISSION ENGINEERING AND DATA 1SSUE 1, FEBRUARY 1949
ELECTRON TUBE DATA AT&T, CO. STANDARD

TRIODE R
AMPLIFIER, OSCILLATOR OR MODULATOR Western Electric

DESCRIPTION

The 284D is a three-electrode tube sipating 100 watts and cooling is accom-
. designed for use as an audio-frequency plished by radiation. The cathode is a

amplifier and modulator. It may also be thoriated tungsten filament. Maximum

used as a radio-frequency amplifier or ratings apply up to 6 megacycles.

oscillator. The anode is capable of dis-

MAXIMUM RATINGS

. D-C Plate Voltage o . 1250 volts
D-C Plate Current e 150 milliamperes
Continuous Plate Dissipation S . 100 watts
D-C Grid Current . . . . . . . .. ... 100 milliamperes

ELECTRON TUBE DATA SHEET
FILE: TRANSMITTING SECTION
5-48
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Filament Voltage

Filament Current at Bogey Volt

Amplification Factor

Conditions: E. = 1250 volzs, I,

Interelectrode Capacitances
Grid-Plate
Grid-Filament
Plate-Filament

MECHANICAL DATA

Mounting Position

Net Weight, Approximate

64 milliamperes

Min. Bogey Max.

9.5 10.0 10.5 volts

-

3.1 3.25 3.4 amperes

4.3 4.8 5.3

7.6 8.6 9.6 uuf
4.5 5.4 6.3 uuf
4.1 5.5 6.9 uuf

Vertical or horizontal with
plane of filament vertical
6.5 ounces

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

AUDIO-FREQUENCY POWER AMPFLIFIER AND MODULATOR—CLASS A,

MAXIMUM RATINGS, Absolute Values

D-C Plate Voltage
D-C Grid Voltage
Plate Input

Plate Dissipation

TYPICAL OPERATION

D-C Plate Voltage

D-C Grid Voltage

Peak A-F Grid Voltage
D-C Plate Current

Load Resistance .
Total Harmonic Distortion
Power QOutput

CCS
750
—100
100
110
8000
2.4
11.0

CCS

1250 volrs

—240 volts
85 watts
85 watts

CCs CCS
1000 1250 volts

—160 —215 volts

160 215 volts

83 68 milliamperes
8500 12000 ohms
3.6 4.4 per cent

24.4 31.0 wartts
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AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR—CLASS B

MAXIMUM RATINGS, Absolute Values

D-C Plate Voltage

Signal D-C Plate Current!
Signal Plate Input!

Plate Dissipation!

TYPICAL OPERATION

Unless otherwise specified, values are for 2 tubes

D-C Plate Voltage

D-C Grid Voltage

Peak A-F Grid-to-Grid Voltage

Zero Signal D-C Plate Current

Maximum Signal D-C Plate Current

Effective Load Resistance, Plate-to-Plate
Maximum Signal Driving Power, Approximate
Maximum Signal Power Output, Approximate

CCs
1250 volts
150 milliamperes
188 watts
100 watts
CCS CCS
1000 1250 volts
—200  —250 volts
530 720 volts
20 25 milliamperes
250 300 milliamperes
7700 7200 ohms
3.5 2 watts
150 200 watts

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY

Key-down conditions per tube without amplitude modulation2

MAXIMUM RATINGS, Absclute Values

D-C Plate Voltage
D-C Grid Voltage
D-C Plate Current
D-C Grid Current
Plate Input

Plate Dissipation

TYPICAL OPERATION

D-C Plate Voltage

D-C Grid Voltage

Peak R-F Grid Voltage

D-C Plate Current

D-C Grid Current, Approximate
Driving Power, Approximate
Power Output, Approximate

Maximum ratings apply up to 6 mega-
cycles. The tube may be operated at higher
frequencies provided maximum values of
plate voltage and power input are reduced
according to the tabulation below (other

Frequency

Percentage of Maximum Rated Plate Voitage and Plate Iﬁpﬁt

Class B
Class C Unmodulated

CCS
1250 volts
—550 volts
150 milliamperes
100 milliamperes
188 waitts
100 watts
CCS CCs
1000 1250 volts
—245 —300 volts
385 445 wvolts
150 150 milliamperes
18 16 milliamperes
6.5 7.5 watts
115 140 watts

maximum ratings are the same as shown
above). Special attention should be given
to adequate ventilation of the bulb at these
frequencies.

6 15 30 megacycles
100 85 70 per cent
100 75 50 per cent

1. Averaged over any audio-frequency cycle of sine wave form,
2. Modulation essentially negative may be used if the positive peak of
the envelope does not exceed 115 per cent of the carrier conditions.

ELECTRON TUBE DATA SHEET
g"l‘{_sli: TRANSMITTING SECTION
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BELL SYSTEM PRACTICES SECTION AB46.287A
Transmission Engineering and Data Issue 3, October 1962
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 287A ELECTRON TUBE

steryy Flectt
2874

DESCRTPTION

The 287A is a three-electr

characteristi ,v" i

mcury-vapor thyratron with a negative control
is¥designed for regulated or controlled rectifiers.

1250 2500 volts
1.5 0.64 amperes

FILE: THYRATRON SECTION

. 287A
(:) American Telephone and Telegraph Company 1962



2874 - Page 2
MAXTHEUM RATINGS, Absolute Values

Peak Anode Voltage
INVerse v« v v « ¢ v o o = = 4 ¢ o o s s e s« . . 1250 2500 volis

FOrward + v o ¢ 4 o o o 2 o o s 8 s s e e v s e . 1250 2500 volts
Cathode Gurrent

Peak. = & v v 4 it et e e e e e e e e e e 6.0 2,5 amperes
AVETAEE o « v o 4 o o o o s o 5 s o s v o s 4 4w 1.5 0.6L amperes
Surge (maximue duration 0.1 second} . . . . . . . 60 25 amperes
Averaging Time. . « « ¢ v v o 4 4 s o o 4 e 4 w0« 5 5 seconds

Negative Grid Voltage

Before Conduction . . « + « « « o o o o o o o & & 500 500 volts

During Conduction . « « + + & & o « o & &« = o & » 10 10 volts
Positive Grid Current, Average

(averaging time = one ecyele). . . . .+ + « . . . .010 .010 ampere
Condensad Hercury Tempsrature Limits . . . . . . . . + 30 to +80 centigrade

ELECTRICAL DATA

Hin. Bogey  Max,
Filament Voltage . . . & v v v & ¢« v s o o« o « 2.37 2.5 2.62 volts

Filament Current at 2.5 volts. . . . . . . . . -— 7.0 7.75 amperass
Filament Heating Time Required . . . . . . . . 15 - --- seconds
Anode to Grid Capacitance. . . . . . : . . . . -— 1.8 --- uuf.
Grid to Filament Capacitance . . . . + + « « & -—- 5.0 == uuf.

Dejonization Time, Approximatel
Ebb=2500 volts;Ip=2.5 amperes;

Ege=-18 volts;THg=80C;Rg=20000 ohms. . . . . -— 1000 --- microsaconds

Ionization Time, Ppproxmate2 e e e e .

Epp=100 volts;THg=A0C;Grid Cvervoltage-S volts -——- 150 --- migroseconds

Epp=100 volts:THg=80C;Grid Cvarvoltage=25 volts =--- 1 --- mierosecond
Anode Voltage Drop . .« . . . . . . e e e e e -—— 15 --- volts
Critical Grid Currsant at 220 inode Volts e . - —— 5 microamperes
MECHANICAL DATA
Type of Cooling. . . . . . . & « o v v v v v v u . Conveetion

Equilibrium Condensed Mercury Temperatvre
Rise Above imbient, Approximate

At Full Load, o v v v ¢ 4 v o v v 2 v o o o o o » 30 centigrade

A NoLoad., . . . . . © ¢ i v i i e e e e e e 20 centigrade
Hounting Position. . . . . . . . . . . . e 4 e 4 . . Vertical-base down
Net Weight, Approx1mat P e e e s 3 ounces

Dimensions and pin connsetions shown in outhnn &raW1ng on Page L.

1. Deiconization time decreases.with an increass in negative grid voltage or
with a decreass in (a) coniensed mercury temperature (THg), (b) grid resis-
tance or (¢) anode current immediately preceding the end of conduction.

2. Tonization time decrsases with an inereass in {a) anode voltame, (b) con-
densed mercury temperature (THg) or (c¢) grid overvoltage. Grid overvoltage
is defined as the magnitude by which the applied voltage exceeds, in a
positive direetion, the eritical grid voltage value. Critical grid voltage
is the instantansous value of grid voltage at the time when anode current
starts to flow.
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BELL SYSTEM PRACTICES SECTION AB46.293A

Transmission Engineering Data Issue 1, September 1950
Vacuum Tube Data A.T.&T. Co. Standard
293A

PENTODE
POWER AMPLIFIER Wesrtern Eleclric

DESCRIPTION

The 293A is a suppressor grid, power pentode having an indirectly heated cathode. It is
designed for use as an audio-frequency power amplifier in Class A, service.

CHARACTERISTICS

Heater Voltage . . . . . . . . . . . . . . . 10.0 volts

Plate Current . . . E, = B, = 180 volts; e 158 ml'llxamperes
Transconductance . E. — —18 volts: Ex—0 $ 1175 micromhos
Power Output o= volls; L = . 1.2 watts

FILE: GE URPOS
10-48 2 9 3 A

PENTODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-C or D-C

Heater Current

Direct Interelectrode Capacitances (without external shield)

Grid to Plate .
Input
Output .

MECHANICAL DATA

Cathode .

Bulb .

Base . L.
Mounting Position . . .

Dimensions and pin connections shown in outline drawing on Page 6

MAXIMUM RATINGS, Design-Center Values

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

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

SINGLE TUBE AMPLIFIER — CLASS A,

Plate Voltage . .

Screen Grid Voltage .

Control Grid Voltage

Peak A-F Grid Voltage .

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

Maximum Signal Screen Grid Current .

Transconductance

Plate Resistance .

Load Resistance . .
Maximum Signal Power Output
Total Harmonic Distortion .

180
180
—18
18
158
17.0
2.7
52
1178
100000
11500
1.3

11

10.0
320

0.66
6.2

volts
milliamperes

uuf
uuf
uuf

Coated Unipotential

ST14

Medium 6-pin

Any

250
200
5

1
30
150

—18

18
215
235

5.6
1340
100000
12000
21

10

volts

volts

watts

watt
milliamperes
volts

volts

volts

volts

volts
milliamperes
milliamperes
milliamperes
milliamperes
micromhos
ohms

ohms

watts

per cent
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PLATE CURRENT IN MILLIAMPERES

SCREEN GRID CURRENT IN MILLIAMPERES
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ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION
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PLATE CURRENT IN MILLIAMPERES

SCREEN GRID CURRENT IN MILLIAMPERES
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SECTION AB46.297A
BELL SYSTEM PRACTICES Issue 1, October 1962

Transmission Engineering and Data
Electron Tube Data A.T.& T.Co. Standard

Wesrern Electric 297A

297A Vacuum Tube

This tube is a rectifier of low internal rmpedance ;-.
may be controlled by the grid. It is intended for use it
device. A few of its other possible uses are: as a controffed=frequency oscillator giving a square
wave-form, as a voltmeter or volume level-indicator, or as a source of sweep-voltage for a linear
time axis.

Dimensions—The dimensigns.g
dimensions are: )

Maxlmum length R A e 4"

; be employs a standard four-pin thrust type base suitable for use in
¢ similar socket. The arrangement of electrode connections to the base

be mounted in either a vertical or horizontal position, although the vertical
e. If mounted in a horizontal position the plane of the filament, which is indi-

Filament Rating
Filament voltage. ... ... oo i 1.75 volts
Nominal filament current. . .... e 0.350 ampere
Required filament heating time. . ............... ... 2 seconds

FILE: Thyratron Section

(C) American Telephone and Telegraph Company 1962



297A

The filament of this tube is designed to operate on a voltage basis. The voltage should be
maintained to within 5%, of its rated value (1.75 volts). Operation of the filament above the upper
limit will definitely reduce the life of the tube, while a decrease below the lower limit may cause
immediate failure.

Sufficient time should always be allowed for the cathode temperature to reach its normal
operating value before anode current is drawn. If filament transformers with good regulation
are used this time is 2 seconds. Failure to allow sufficient time may result in immediate failure.
If instantaneous anode currents less than 10 milliamperes are desired with anode voltages less than
50 volts, anode current may be drawn simultaneously with the application of filament voltage;
but approximately 2 seconds will be required for the anode current to reach its final value.

Operating Conditions
Approximate tube voltage drop. . ....... ..... . ... ... 20 volts
Maximum instantaneous anode current. .. .... ...... ..... 60 milliamperes
Maximum average anode current ........ ... .. ... 10 milliamperes
Maximum time of averaging anode current. . ... ... ..., ... 0.5 second
Maximum peak voltage between anode and grid ........... 250 volts
Maximum instantaneous grid current. . .............. ... ... 10 milliamperes
Operating ambient temperature range. . ... ................ —20° to 4+50° C.
Nominal deionization time. .. .............ciiviiaanna.. 100 microseconds

The characteristics of the 297A tube are such that, for any given positive anode potential,
there is a critical grid potential. If the grid is held more negative than this value and the tube is
non-conducting, the anode current will remain zero. If it is made less negative, the tube becomes
conducting, and the anode current assumes a value determined by the applied anode potential
and the impedance in the anode circuit. When the tube is conducting, the tube voltage drop is
practically independent of the value of both the anode current and the grid potential. To extinguish
the discharge and reestablish control by the grid, the anode potential must be reduced to zero or

made negative for a period at least as long as the deionization time (100 microseconds).

A typical curve relating the critical grid potential to the anode potential is shown in Figure 3.
This characteristic may vary from tube to tube and during the life of a given tube.

The maximum zanode current is specified in terms of an instantaneous value (60 milliamperes)
and an average value (10 milliamperes), with a maximum period of averaging of 0.5 second. These
are maximum limitations and should not be exceeded.

Sufficient resistance must always be included in the grid circuit to limit the negative grid poten-
tial to 10 volts when anode current is flowing. Failure to observe this precaution will result in

short tube life.

Typical Circuits

The tube may be used in a variety of circuits. Two general types are common. One use of
the tube is to produce a saw-toothed, current wave. The circuit for this application is shown in
Figure 4. The resistance R should, ordinarily, be at least 100,000 ohms, and the product RC
(C in farads) approximately equal to the desired fundamental period.

The second general use for the tube is as a relay. In this application the anode may be supplied
from either alternating or direct current. When supplied from direct current, the circuit, Figure 5,
possesses a “lock-in" feature, since the anode potential must be removed momentarily in order to
restore the tube to the non-conducting condition. When supplied from alternating current, the
circuit possesses no “lock-in” feature, but the average anode current may be controlled by the
relative phase of grid and anode potentials. The schematic circuit for this application is shown
in Figure 6. Figure 7 is a simplified circuit employing a photoelectric cell in place of the resistance,
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297A

R, used in the phase shifting device in Figure 6. The photoelectric cell, however, is equivalent to
a2 variable resistance in the sense that the current passed will depend upon the amount of light
falling on it. In circuits Figures 6 and 7 alternating current may be used for the filament supply.

3'
1 MAX.—-—‘
m 125" £.002"
DIA. OF 2 PINS
GRID
PLATE
PLANE OF
FILAMENT
%
z 640" DIA.
<
FILAMENT
\ L 156" £.,002"
DIA. OF 2 PINS
F1G. 2
oo U
FIGBZI \
. \ 150
\ 140
\ 130

120

\ 1o

/’
© [+
e

o

e
8

-~
o

ANODE POTENTIAL IN DIRECT VOLTS

L~

-
o
(=]

v

4

N
(=]

o

o

-9 -8 -7 -6 -5 -4 -3 -2 ~-I
CRITICAL GRID POTENTIAL IN DIRECT VOLTS
MEASURED FROM NEGATIVE FILAMENT TERMINAL

FIG. 3

[3]



297A

PHASE SHIFTING DEVICE

o
L
2 (%, :
o ur
x
FE5 o2
: — &8
= wa
= [ =4
o
J o
. X WA a.
R
1
LN ¥ - -
y
— | i
FIG. 4 FIG. 5
PHOTOELECTRIC CELL
ﬂ o
<
L i 3
R Sw .
| L TN 4 ]
: i 3 g
E 3] 9
A =89 2 u
bz S E3:3%]
= E = £ Oé
. & £33
4 ER
+ ¥ od
8
['4
II T
=
[173 AAAAAAARA AL
L — < A.C. SUPPLY — |

A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele-
graph Company and the Western Electric Company

(4]

FIG 7



BELL SYSTEM PRACTICES SECTION AB46.3008 *
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300B

TRIODE
POWER AMPLIFIER Western Electric

DESCRIPTION

The 300B is a filamentary type triode designed for use as an audio-frequency power
amplifier.

CHARACTERISTICS

Filament Voltage . . . . . . Ce e 5.0 volts

Plate Current . . . . E, = 350 volts: 60 milliamperes

Power Output . . . . E. = —74 volts 8 watts

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION

545 300B

TRIODE



300B — PAGE 2

GENERAL CHARACTERISTICS
ELECTRICAL DATA

Filament Voltage, A-CorD-C . . . . . . . . . . . . . 5.0 volts
Filament Current . e e e e e e e e e e 12 amperes
Direct Interelectrode Capacltances
Grid to Plate e e e e e e e 15 uuf
Input . . . .. . . . . O oL 8.5 uuf
Output . . . . . . . . L 4.1 uuf
MECHANICAL DATA
Cathode . . . . . . . . . . ; . Coated Filament
Base . . e e 1\Jf[edlum 4—pm w1th skew bayonet pin
Mounting POSlt'lOl'l e e Preferably vertical; if horizontal, pins #1

and #2 must be in same vertical plane
Dimensions and pin connections shown in outline drawing on Page 6

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . . . .. e e e e e 400 volts
Plate Current . . . . . . . . . . . . . . . . 100 milliamperes
Plate Dissipation . . . . . . . . . . . . . . . 36 watts

Maximum Grid Circuit Resistance for
Fixed Bias . . . . . . . « « o« o« . . 0.05 megohm
Self Bias . . . . . . . e e e 0.25 megohm
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
SINGLE TUBE AMPLIFIER — CLASS A,

Filament Voltage, A-C . . . . . . . . . . . 5.0 5.0 volts

Plate Voltage . . . . . . . . . . . . . . 300 350 volts

Grid Voltage . . e e e e e e —61 —74 volts

Peak A-F Signal Voltage e 61 74 volts

Zero Signal Plate Current . . . . . . . . . . 62 60 milliamperes
Maximum Signal Plate Current . . . . . . . . . 74 77 milliamperes
T'ransconductance e e e e e 5300 5000 micromhos
Plate Resistance . . . . . . . . . . . . . 740 790 ohms

Load Resistance . . . . . . . . . . . . . 3000 4000 obms
Amplification Factor . . e e e e 39 39

Maximum Signal Power Output L e e 6 7 watts

Total Harmonic Distortion . . . . . . . . . . 5 5 per cent

PUSH-PULL AMPLIFIER — CLASS A,
Unless otherwise specified, values are for 2 tubes

Filament Voltage, A-C . . . . . . . . . . . 5.0 5.0 volts

Plate Voltage . . . . . . . . . . . . . . 300 350 volts

Grid Voltage*® . . e e e —61 —67.5 volts

Peak A-F Gnd-to-Gnd Voltage e e e e e 122 135 volts

Zero Signal Plate Current . . . . . . . . . | 100 170 milliamperes
Maximum Signal Plate Current . . e e 150 200 milliamperes
Effective Load Resistance (Plate-to-Plate) L. . 4000 4000 ohms
Maximum Signal Power Qutput . . . . ., . . . . 10 20 watts

Total Harmonic Distortion . . . . . . . . . . 45 2 per cent

*If the 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 2.5 volts.
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PLATE RESISTANCE IN OHMS
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TRANSCONDUCTANCE IN MICROMHOS
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BELL SYSTEM PRACTICES SECTION AB46.540
Transmission Engineering and Data Issue 1, January 1937
Vacuum Tube Data AT & T Co Special

Wesferrn Electree
301A Vacuum Tube

Classification—Full wave, thermionic, mercury vapor reetifier
The 301A vacuum tube is designed to supply direct current from an alternating-current supply.

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

Maximum length............. ... 615"
Maximum diameter. .. .. e e 27"

Mounting—The 301A employs a standard 4 pin thrust type base suitable for use in 2 Western
Electric 143B or similar socket. Base dimensions and the arrangement of electrode connections to
the base terminals are shown in Figs. 1 and 2.

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

Filament Rating

Filament voltage... ... ..... ........ . ... ...B5.0volts
Nominal filament current... . .. ... .. . ... .3.0 amperes

The filament of this tube is designed to operate on a voltage basis from an alternating-current
supply. The voltage should be maintained to within 5% of its rated value (5.0 volts). Operation

Copyright 1937 Western Electric Company, Incorporated



301A

of the filament at a voltage above the upper limit will Gefinitely reduce the life of the tube while a
Jdecrease ‘n voltage below the lower limit may cause immediate failure.

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

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

Characteristics and Operating Conditions

Approximate anode-cathole potential drop. .. L .. ..10 volts
Maximum peak plate current... . L . .. ..1.0 ampere
Maximum peak potential between electrodes. . .. . . 1800 volts
Maximum operating ambient temperature range . .. . . .0t 50°C
Recommended operating ambient temperature range .. .. 10t0o 40° C

The anode-cathode potental drop is substantiallv independent of the plate current. The
exact value varies from tube to tube and during the life of a given tube. Within the specified
ambient temperature range and piate current range, it may vary from 5 to 23 volts.

The anode-cathode drop as a function of temperature is shown on fig. £ for a typical 3017 tube
after reaching temperature equil:brium and when passing the rated plate current.

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

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

upon the tvpe of circuit used.

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

design.

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

unfiltered circuit.

Table 1
Circuit Phase Number
Designation Supply Tubes
A 1 1
B 1 2
C 1 2
D 3 3
E 3 3
F 1 3
G
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in Volts Amperes
550 0.6
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