
101D

l O l D V a c u u m T u b e

Q a s s i fi c a t i o n

The No. lOlD Vacuum Tube is a three-element filamentary type tube for use where small
amounts of output power are required.

B a s e a n d S o c k e t

The No. lOlD Vacuum Tube employs a four-prong bayonet pin type base suitable for use
in a Western Electric lOOL (front panel mounting), lOOR (rear panel mounting), or similar type
s o c k e t .

Rating and Characteristic Data
F i l a m e n t C u r r e n t 1.0 Amperes

4 . 5 Vo l t sFilament Voltage
Plate Voltage 1 3 0 130 1 6 0 1 9 0 M a x .
Grid Voltage — 9 — 9 — 1 4 — 1 8
Average Plate Current—Milliamperes 7 . 4 7 . 4 7 . 3 5 8 . 3 5
Average Amplification Factor 6 . 0 6 . 0 6 . 0 5 . 9 5

Average Plate Resistance—Ohms 5 7 0 0 5 7 0 0 5 8 0 0 5 6 0 0
♦Average Power Output—Milliwatts 6 5 6 0 1 3 5 2 3 0
Second Harmonic—% of Fundamental 5 3 4 5
Third Harmonic—% of Fundamental 0 . 4 0 . 2 0 . 4 0 . 5

I m a d R e s i s t a n c e — O h m s . . 5 7 0 0 1 1 4 0 0 11 6 0 0 1 1 2 0 0

Input in peak values is equal to grid voltage.

Approximate Direct Interelectrode Capacities (measured without socket)
P l a t e t o G r i d 5 . 0 M M F
P l a t e t o F i l a m e n t 2 . 0 M M F
G r i d t o F U a m e n t 3 . 7 M M F
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Va c u u m Tu b e

Average Static Characteristics
The accompanying curves give the average static characteristics of the No. 101D Vacuum

T u b e .

GRID VOLTAGE, Ec

G e n e r a l F e a t u r e s

An average life of 40,000 hours is obtained when the No. lOlD Tube is used in the equip
ment for which it was designed. This long life feature makes it very well suited for continuous
operation where long uninterrupted service is desired.

The electrical characteristics for this tube are such that moderate power outputs are ob
tainable with small plate currents and with plate voltages under 200 volts. The characteristics
of the No. lOlD Tube are similar to those of the No. lOlF, however, the No. lOlD operates at a
filament current of 1.0 ampere instead of 0.5 ampere.

4 0 4

FEB. 1, 1933



101D

Western E/ectn c

l O l D V a c u u m T u b e
( D o m e )

C lass i f i ca t i on—Low-Power, F i i amen ta ry Tr iode

This tube replaces the D-86326 tube and has been assigned the old code number lOlD. 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 - 8 6 3 2 6 t u b e .

Appiications—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 bayonet type base having
special contact metal at the ends of the pins. It is suitable for use in a Western Electric lOOL,
lOOR, 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 inches between centers
when two o r more tubes a re used .
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V a c u u m T u b e

Average Direct Interelectrode Capaci tances
G r i d t o P l a t e 6 . 4 fi n f
G r i d t o F i l a m e n t 4 . 4 / z / z f
P l a t e t o F i l a m e n t 2 . 9

These values are for a based tube without socket.

F i l a m e n t R a t i n g

F i l a m e n t C u r r e n t 1 . 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 4 . 5 v o l t s

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—Figure 3 shows typical 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 Output—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 Eg^, which gives the indicated output P^, and harmonic levels F2i„, and Fa^, in 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:

F2 = F2n. + 20 logiô
Fs = F3„. +40logio|s=i

Fg

Mic rophon ic No ise
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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1 0 1 D

T A B L E

P l a t e P l a t e A m p l i P l a t e T r a n s - L o a d P o w e r S e c o n d T h i r d
V o l t G r i d C u r fi c a t i o n R e s i s t c o n d u c t R e s i s t O u t H a r H a r

a g e B i a s r e n t F a c t o r a n c e a n c e a n c e p u t m o n i c m o n i c

V o l t s V o l t s M i l l l - O h m s M i c r o - O h m s M U l l - d b d b
a m p e r e s m h o s w a t t s

Recom 1 0 0 - 4 8 . 1 6 . 2 5 7 0 0 1090 5 7 0 0 14 3 8 6 1

m e n d e d 1 2 0 0 0 1 2 4 5 7 3

Operat
ing 1 3 0 - 1 2 4 . 7 6 . 2 6 8 0 0 9 0 0 6 8 0 0 9 1 2 2 3 5

C o n d i 1 2 0 0 0 8 9 2 8 4 4

t i o n s
1 3 0 - 9 7 . 7 6 . 2 5 8 0 0 1 0 7 0 5 8 0 0 6 5 3 1 4 8

1 2 0 0 0 5 8 3 7 5 7

1 3 0 - 6 11 . 2 6 . 2 5 1 0 0 1 2 2 0 5 1 0 0 3 4 3 8 6 0

12000 2 9 4 5 6 8

1 6 0 - 1 6 CO 6.1 6 5 0 0 9 4 0 6 5 0 0 1 7 2 2 0 3 2

12000 161 2 7 4 0

1 6 0 - 1 2 9 . 9 6 . 2 5 3 0 0 11 7 0 5 3 0 0 1 2 1 2 9 4 6

1 2 0 0 0 108 3 7 5 6

M a x i m u m 1 6 0 - 1 0 1 2 . 5 6 . 2 4 9 0 0 1 2 7 0 4 9 0 0 9 3 3 3 5 3

Operat 1 2 0 0 0 7 9 4 1 6 4

ing
C o n d i 1 9 0 - 2 0 6 . 4 6.1 6 2 0 0 9 9 0 6 2 0 0 2 6 3 19 3 0

t i o n s 1 2 0 0 0 2 5 0 2 6 3 7

1 9 0 - 1 8 8 . 7 6 . 2 5 6 0 0 11 0 0 5 6 0 0 2 4 8 2 3 3 5

1 2 0 0 0 2 2 4 3 1 4 6

1 9 0 - 1 6 11 . 0 6 . 2 5 1 0 0 1 2 1 0 5 1 0 0 2 2 3 2 6 4 2
1 2 0 0 0 187 3 5 5 4
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A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele- V. T. DATA SHEET lOlD
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101F

l O l F V a c u u m T u b e

F + F - G
F I L A M E N T G R I D

C l a s s i fi c a t i o n

The No. lOlF Vacuum Tube is a three-element filamentary type tube for use where small
amounts of output power are required.

B a s e a n d S o c k e t

The No. lOlF Vacuum Tube employs a four-prong bayonet pin type base suitable for use
in a Western Electric No. lOOL (front panel mounting), No. lOOR (rear panel mounting),.or
similar type socket.

Rating and Characteristic Data
F i l a m e n t C u r r e n t 5 0 A m p e r e
F i l a m e n t V o l t a g e 4 . 1 V o l t s
P l a t e V o l t a g e 1 3 0 1 3 0 1 6 0 1 9 0 M a x .
G r i d V o l t a g e — 8 — 8 — 1 2 — 1 6
A v e r a g e P l a t e C u r r e n t — M i l l i a m p e r e s 6 . 0 6 . 0 6 . 7 7 . 5
A v e r a g e A m p l i fi c a t i o n F a c t o r 6 . 5 6 . 5 6 . 5 6 . 5
A v e r a g e P l a t e R e s i s t a n c e — O h m s 5 9 0 0 5 9 0 0 5 6 0 0 5 4 0 0
♦ A v e r a g e P o w e r O u t p u t — M i l l i w a t t s 6 0 5 5 1 3 5 2 4 0
S e c o n d H a r m o n i c — % o f F u n d a m e n t a l 5 2 3 4
T h i r d H a r m o n i c — % o f F u n d a m e n t a l 0 . 5 0 . 2 0 . 3 0 . 5
L o a d R e s i s t a n c e — O h m s 5 9 0 0 1 1 8 0 0 1 1 2 0 0 1 0 8 0 0
♦Input in peak values is equal to grid voltage.

Approximate Direct Interelectrode Capacities (measured without socket)
P l a t e t o G r i d 5 . 9 M M F
P l a t e t o F i l a m e n t 3 . 7 M M F
G r i d t o F i l a m e n t 5 . 2 M M F

4 11



V a c u u m T u b e

Average Static Characteristics
The accompanying curves give the average static characteristics of the No. lOlF Vacuum

T u b e .

GRID VOLTAGE, Ec

G e n e r a l F e a t u r e s

The No. lOlF Vacuum Tube was designed for use where a very long life is essential. This
makes it particularly suitable for applications where continuous service is desired. The micro
phonic response of this tube is low.

The electrical characteristics are such that moderate power outputs are obtainable with
small plate currents and with plate voltage under 200 volts.

The characteristics are similar to those of the No. lOlD, however, the No. lOlF operates
at a filament current of 0.5 instead of 1.0 ampere.

4 1 2
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101F

Western E lec t r i c

l O l F V a c u u m T u b e

Classification—Low-power, filamentary triode

App l i ca t ions

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.

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 lOOL for front of panel mounting or lOOR 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.
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V a c u u m T u b e

Average Direct Interelectrode Capacitances
A B c

G r i d t o p l a t e , j u / z f 5 . 9 5 . 7 5 . 8
G r i d t o fi l a m e n t , f x f x f 5 . 2 5 . 6 6 . 1
P l a t e t o fi l a m e n t , fi fi i 3 . 7 5 . 1 5 . 4

C o l u m n A — B a s e d t u b e w i t h o u t s o c k e t .

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

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

F i l a m e n t R a t i n g
F i l a m e n t c u r r e n t 0 . 5 0 a m p e r e , d . c .
Nominal fi lameri t vol tage 4.15 vol ts

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—Grid-plate characteristics of a typical lOlF tube are shown in Figure 3 for
several values of plate voltage. The grid and plate voltages are measured from the negative end
of the filament. Corresponding amplification-factor, plate-resistance, and transconductance
characteristics are shown in Figures 4, 5 and 6, respectively, as functions of grid voltage. Plate
characteristics are given in Figure 7 for several values of grid bias.

Operating Conditions and Output—Permissible operating grid and plate 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 and plate resistance 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 the recommended
condit ions.

The fundamental power output in milliwatts and the second and third harmonic levels in db
below the fundamental, corresponding to the recommended and maximum operating conditions,
are given in the latter part of the table for values of load resistance, R, both equal to and double
the value of the plate resistance, rp. The peak value of the sinusoidal input voltage, Egm, which
gives the indicated power output, Pm, and harmonic levels, F2ni and in 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:

F2 = F2m + 20 logio

F3 = Fsm + 40 logio

4 1 4



101F

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 the lOlF tube, measured in a laboratory
reference test set, is 19 db below 1 volt. The range of levels of individual tubes extends from 8 to
30 db below 1 volt. Since microphonic noise output depends on the type and intensity of the me
chanical disturbances which produce 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.

T A B L E

P l a t e P l a t e A m p l i fi P l a t e L o a d 2 n d 3 r d
V o l t G r i d C u r c a t i o n R e s i s t R e s i s t P o w e r H a r H a r

a g e B i a s r e n t F a c t o r a n c e a n c e O u t p u t m o n i c m o n i c

V o l t s V o l t s M i l l i - O h m s R M i l l i d b d b
a m p e r e s ' p w a t t s

R e c o m m e n d e d 1 0 0 - 4 5 . 5 6 . 5 5 8 0 0 R = rp 1 6 3 2 5 5

Operating R = 2rp 1 4 3 8 6 5

C o n d i t i o n s
1 3 0 - 1 0 4 . 0 6 . 4 6 9 0 0 R = rp 8 0 2 2 3 6

R = 2rp 7 5 2 8 4 6

1 3 0 - 8 6 . 0 6 . 5 5 8 0 0 R = rp 6 2 2 6 4 6

R = 2rp 5 5 3 3 5 5

1 3 0 - 4 1 0 . 9 6 . 6 4 6 0 0 R = rp 2 0 3 7 6 0

R = 2rp 1 8 4 3 6 5

1 6 0 - 1 4 4 . 8 6 . 4 6 5 0 0 R = rp 1 7 0 2 0 3 2
I I to

•a
1 6 0 2 6 4 2

1 6 0 - 1 0 9 . 3 6 . 5 4 9 0 0 R = rp 1 2 0 2 8 4 7

R = 2rp 1 1 0 3 4 5 5

M a x i m u m 1 6 0 - 8 1 1 . 9 6 . 6 4 4 0 0 R = rp 8 5 3 2 5 5

Operating R = 2rp 7 5 3 7 6 0

C o n d i t i o n s
1 9 0 - 1 8 5 . 5 6 . 4 6 3 0 0 R = rp 2 7 5 1 7 2 9

R = 2rp 2 5 5 2 4 3 7

1 9 0 - 1 6 7 . 5 6 . 5 5 4 0 0 R = rp 2 7 0 2 2 3 5
I I to, 2 5 0 2 8 4 5

1 9 0 - 1 4 1 0 . 0 6 . 5 4 8 0 0 R = rp 2 5 0 2 5 4 3

R = 2rp 2 1 5 3 1 5 0

4 1 5
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Va c u u m Tu b e

A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele

graph-Company, and the Western Electric Company
V . T . D A T A S H E E T l O l F

I S S U E 1
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101F

We s t e r n E / e c t r i c

l O l F V a c u u m T u b e
(Dome)

Class i f i ca t ion—Low-power, f i l amenta ry t r i ode
This tube replaces the old design lOlF 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 lOlF tube. Due to the improved insulation
between elements, it is suitable for use in place of the lOlJ 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—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 lOOL, lOOR, 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 2^ inches between centers
w h e n t w o o r m o r e t u b e s a r e u s e d .

4 1 9



Va c u u m Tu b e

Average Direct Interelectrode Capacitances
G r i d t o p l a t e 5 . 9 / x / z f
G r i d t o fi l a m e n t . 4 . 2 / x / x f
P l a t e t o fi l a m e n t 2 . 7 / x / x f

These values are for a based tube without socket.

F i l a m e n t B a t i n g
F i l a m e n t c u r r e n t 0 . 5 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 4 . 1 5 v o l t s

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 voltages are
included within 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 Pm, and harmonic levels F2m and in
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:

^ - 4l-J
F2 = F2m + 20 logio

F3 = Fĝ  + 40 logio ̂

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 30 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.

4 2 0



1 0 1 F

T A B L E

P l a t e P l a t e A m p l i P l a t e L o a d P o w e r S e c o n d T h i r d
V o l t G r i d C u r fi c a t i o n R e s i s t R e s i s t O u t H a r H a r

a g e B i a s r e n t F a c t o r a n c e a n c e p u t m o n i c m o n i c

V o l t s V o l t s I V I i l l i - O h m s O h m s M U l i - d b d b
a m p e r e s w a t t s

R e c o m 1 0 0 - 4 6 . 2 6 . 5 5 9 0 0 5900 1 5 3 5 6 0

m e n d e d 1 2 0 0 0 1 3 4 2 6 5

Operat
ing 1 8 0 - 1 0 4 . 8 6 . 5 6 6 0 0 6 6 0 0 7 9 2 4 3 8

C o n d i 1 2 0 0 0 7 5 3 0 4 6
t i o n s

1 3 0 - 8 6 . 8 6 . 5 5 8 0 0 5 8 0 0 6 0 3 0 4 8

1 2 0 0 0 5 3 3 7 6 0

1 3 0 - 4 1 1 . 7 6 . 6 4 7 0 0 4 7 0 0 1 8 4 1 7 0

1 2 0 0 0 1 5 5 0 7 5

1 6 0 - 1 4 5 . 4 6 . 5 6 3 0 0 6 3 0 0 1 5 5 2 1 3 2

1 2 0 0 0 145 2 7 4 1

1 6 0 - 1 0 1 0 . 0 6 . 5 5 0 0 0 5 0 0 0 1 0 0 3 0 4 8

1 2 0 0 0 9 0 4 0 6 0

M a x i m u m 1 6 0 - 8 1 2 . 5 6 . 5 4 6 0 0 4 6 0 0 7 0 3 4 5 5

Operat 1 2 0 0 0 6 5 4 4 7 0

ing
C o n d i 1 9 0 - 1 8 6 . 1 6 . 5 6 1 0 0 6 1 0 0 2 5 0 1 9 3 0

t ions 12000 2 4 5 2 6 3 9

1 9 0 - 1 6 8 . 4 6 . 5 5 3 0 0 5 3 0 0 2 4 0 2 3 4 0

1 2 0 0 0 2 2 0 3 2 4 8

1 9 0 - 1 4 1 0 . 9 6 . 5 4 9 0 0 4 9 0 0 2 0 5 2 7 4 3

1 2 0 0 0 1 8 0 3 7 5 5

4 2 1
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We s t e r n E l e c t r i c

l O l F A V a c u u m T u b e

Class i f i ca t ion—Low-power, f i l amenta ry t r i ode
This tube is similar to the lOlF (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 lOlF 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 lOOL, lOOR, 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 2^^ inches between centers
w h e n t w o o r m o r e t u b e s a r e u s e d .

Average Direct Interelectrode Capacitances
Grid to plate
G r i d t o fi l a m e n t
P l a t e t o fi l a m e n t

These values are for a based tube without socket.

4 2 5

5.1 nfj.f
4.9 MMf
2.7 MMf



Va c u u m Tu b e

F i l a m e n t B a t i n g
F i l a m e n t c u r r e n t 0 . 5 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 4 . 1 5 v o l t s

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 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 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 Pm, and harmonic levels F2m and Fsm, in
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:

EF2 = Fgn, + 20 logio ̂
F3 = Fsm + 40 logio £

Microphon ic No ise
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 30 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.

4 2 6
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T A B L E

P l a t e P l a t e A m p l i -
V o l t - G r i d C u r - fi e a t i o n

a g e B i a s r e n t F a c t o r
V o l t s V o l t s M i l l i -

a m p e r e s

R e c o m - 1 0 0 — 4 5 . 3 9 . 0
m e n d e d

Operat
i n g i 3 0 - 8 4 . 4 8 . 9

C o n d i
t i o n s

1 3 0 - 6 7 . 5 9 . 0

1 3 0 - 4 1 1 . 6 9 . 2

P l a t e L o a d P o w e r S e c o n d T h i r d
R e s i s t - R e s i s t - O u t - H a r - H a r -

a n c e a n c e p u t m o n i c m o n i c

O h m s O h m s M i l l i - d b d b
w a t t s

5 4 0 0 5 4 0 0 3 0 2 8 4 7

1 2 0 0 0 2 5 3 3 5 5

6 1 0 0 6 1 0 0 9 4 2 0 3 4

1 2 0 0 0 9 1 2 6 4 3

4 9 0 0 4 9 0 0 7 2 2 6 4 4

1 2 0 0 0 6 3 3 4 5 5

4 2 0 0 4 2 0 0 3 9 3 4 5 5

1 2 0 0 0 3 0 4 3 7 0

1 6 0 - 1 0 6 . 6 8 . 9

M a x i m u m 1 6 0 — 8 1 0 . 4 9 . 1
Operat

ing
C o n d i - 1 9 0 - 1 4 5 . 6 8 . 8
dons

1 9 0 - 1 2 9 . 0 9 . 0

5 4 0 0 5 4 0 0 1 7 0 2 1 3 5

1 2 0 0 0 1 5 0 2 8 4 5

4 5 0 0 4 5 0 0 1 4 0 2 6 4 3

1 2 0 0 0 1 1 5 3 5 5 5

5 8 0 0 5 8 0 0 2 8 5 1 6 2 9

1 2 0 0 0 2 6 0 2 2 3 4

4 8 0 0 4 8 0 0 2 7 5 2 0 3 4

1 2 0 0 0 2 5 5 2 9 4 6

4 2 7







Vacuum Tubes

1 0 0 1 2 0 1 -

P L A T E V O L T A G E

l - K - 3 9 - 5 3 4 0
A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele

graph Company and the Western Electric Company
V . T . D A T A S H E E T l O l F A

I S S U E 1
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Wes te rn E lec t r i c

1 0 1 J Va c u u m Tu b e

Classification—Low-power filamentary triode
The lOlJ tube is similar in characteristics to the lOlF, but is contained in a pear-shaped

bulb and has higher insulation between elements.

App l i ca t i ons
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 lOOL for front of panel mounting or lOOR 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.

4 3 1



Va c u u m Tu b e

Average Direct Interelectrode Capacitances
A B C

G r i d t o p l a t e , j u j u f . 6 . 5 6 . 1 6 . 2
G r i d t o fi l a m e n t , / x / x f . 4 . 2 4 . 9 5 . 3
P l a t e t o fi l a m e n t , / x / x f . 1 . 7 8 . 7 4 . 1

Column A—Based tube without socket.

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

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

F i l a m e n t R a t i n g

F i l a m e n t c u r r e n t 0 . 5 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 4 . 1 5 v o l t s

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 lOlJ tube
are shown in Figure 3 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 of
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
a t t h e r e c o m m e n d e d c o n d i t i o n s .

Power Output and Distortion—The fundamental power output in milliwatts, and the second
and third harmonic levels in db below the fundamental, corresponding 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, rp. The peak value of the
sinusoidal input voltage, Egm, which gives the indicated power output, Pm, and harmonic levels,
F2m and Fsm, in 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:

F2 =F2m + 20 logio
K

F3=F3™+40 logio-l̂
E ^

4 3 2
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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 lOlJ tube, measured
in a laboratory reference test set, is 26 db below 1 volt. The range of levels of individual tubes
extends from 14 to 34 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.

T a b i c

OUTPUT
R = T p R » = 3 r p

P l a t e P l a t e A m p l i fi - P l a t e S e c o n d T h i r d S e c o n d T h i r d
V o l t - G r i d C u r - c a t i o n B e s i s - P o w e r H a r - H a r - P o w e r H a r - H a r -
a g e B i a s r e n t F a c t o r t a n c e O u t p u t m o n i c m o n i c O u t p u t m o n l c m o n l c

V o l t s V o l t s M i l l i - O h m s M i l l i d b d b M i U l - d b d b
a m p e r e s w a t t s w a t t s

R e c o m m e n d e d 1 0 0 - 4 6 . 3 6 . 6 5,750 1 6 3 2 5 5 1 4 3 8 6 5

Operating 1 3 0 - 1 0 4 . 8 6 . 5 6,500 8 0 2 2 3 6 7 5 2 8 4 6

C o n d i t i o n s 1 8 0 - 8 7 . 0 6 . 5 5,600 6 2 2 6 4 6 5 5 3 3 5 5

1 3 0 - 4 1 1 . 9 6 . 6 4,800 2 0 3 7 6 0 1 8 4 3 6 5

1 6 0 - 1 4 5 . 4 6 . 5 6,500 1 7 0 2 0 3 2 1 6 0 2 6 4 2

1 6 0 - 1 0 1 0 . 0 6 . 6 5,000 1 2 0 2 8 4 7 1 1 0 3 4 5 5

M a x i m u m 1 9 0 - 1 8 6 . 2 6 . 5 6,100 2 7 5 1 7 2 9 2 5 5 2 4 3 7

Operating 1 9 0 - 1 6 8 . 4 6 . 5 5,450 2 7 0 2 2 3 5 2 5 0 2 8 4 5

Condi t ions 1 9 0 - 1 4 1 0 . 9 6 . 6 5,000 2 5 0 2 5 4 3 2 1 5 3 1 5 0

4 3 3
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B E L L S Y S T E M P R A C T I C E S
Transmission Engineering Data
V a c u u m T u b e D a t a

S E C T I O N A B 4 6 . 1 0 1 L
Issue 1, January 1950

A . T . & T . C o . S t a n d a r d

T R I O D E

AUDIO-FREQUENCY AMPLIFIER Western Electric

DESCRIPTION

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

CHARACTERIST ICS

F i l a m e n t C u r r e n t 2 5 0 m i l l i a m p e r e s
M a x i m u m P l a t e V o l t a g e 1 8 0 v o l t s
A m p l i fi c a t i o n F a c t o r 6 - 5

E L E C T R O N T U B E D A T A S H E E T ^ _F E L E : G E N E R A L P U R P O S E S E C T I O N |

TRIODE



1 0 1 L - P A G E 2

G E N E R A L C H A R A C T E R I S T I C S

E L E C T R I C A L D ATA

F i l a m e n t C u r r e n t , 250 milHamperes
F i l a m e n t V o l t a g e , N o m i n a l * . . . . . . 4 .15 vo l ts

Direct Interelectrode Capacitances w i t h o u t e x t e r n a l
s h i e l d

G r i d t o P l a t e . 6 . 0 u u f

Input .
3 . 9 u u f

Output • • 2 . 8 u u f

M E C H A N I C A L D A T A

C a t h o d e • • • •
C o a t e d F i l a m e n t

B a s e . . . • M e d i u m 4-pin type with bayonet pin
Mounting Posit ion Preferably vertical; if horizontal, pins #1

and #2 must lie i n s a m e vertical plane
Dimensions and pin connections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . . 1 8 0 v o l t s

Plate Dissipation .
. 2 . 0 w a t t s

P l a t e C u r r e n t • • 15 milHamperes

TYPICAL OPERATING CONDITIONS AND C H A R A C T E R I S T I C S - C L A S S Ai AMPLIFIER

Filament Current, D-C . 2 5 0 250 milHamperes
Plate Voltage 1 3 0 1 6 0 v o l t s

Grid Voltage - 8 — 1 0 v o l t s

Peak A-F Grid Voltage 8 1 0 v o l t s

P l a t e C u r r e n t 6 . 8 10.2 milHamperes
T r a n s c o n d u c t a n c e 1080 1 2 4 0 m i c r o m h o s

Ampl ificat ion Factor 6 . 5 6 . 5

P la te Res is tance 6 0 0 0 5200 ohms

L o a d R e s i s t a n c e 6 0 0 0 5200 ohms

Maximum Signal Power Output 6 0 1 0 0 m i l l i w a t t s

To ta l Ha rmon i c D i s to r t i on Less Than . 3 . 4 3.2 per cent

•The filament resistance of this tube increases slijjhtly durinfj t h e fi r s t year of o|perating life.
The voltage given above is the nominal v a l u e a f t e r t h e fi l a m e n t r e si i s t a n c e h aiS s tab i l i zed .



P A G E 3 - 1 0 U

E L E C T R O N T U B E D A T A S H E E T
F I L E : G E N E R A L P U R P O S E S E C T I O N
6 - 4 9





P A G E 5 - 1 0 1 L

ON THE STUD WHERE THE DIAMETER
OF THE STUD PLUS SOLDER DOES NOT
E X C E E D . 1 2 9 M A X .

E L E C T R O N T U B E D A T A S H E E T
F I L E : G E N E R A L P U R P O S E S E C T I O N
6 - 4 9
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Western Etectric

l - D - 5 0 - 4

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

P R I N T E D I N U . S . A . T - 2 6 S 0



B E L L S Y S T E M P R A C T I C E S
Transmiss ion Eng ineer ing Da ta
V a c u u m T u b e D a t a

S E C T I O N A B 4 6 . 1 0 1 M
Issue 1, January 1950

A - T. & T. C o . S t a n d a r t l

TR IODE

AUDIO-FREQUENCY AMPLIFIER
Western Etectric

D E S C R I P T I O N

The lOIM 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.

CHARACTERIST ICS

F i l a m e n t C u r r e n t 2 5 0 m i l l i a m p e r e s
M a x i m u m P l a t e V o l t a g e 1 8 0 v o l t s
A m p l i fi c a t i o n F a c t o r 6 . 5

E L E C T R O N T U B E D ATA S H E E T
F I L E : G E N E R A L P U R P O S E S E C T I O N
6-49 1 0 1 M

T R I O D E



1 0 1 M - P A 6 E 2

GENERAL CHARACTERISTICS

E L E C T R I C A L D ATA

F i l a m e n t C u r r e n t
Filament Voltage, Nominal*
Direct Interelectrode Capacitances

Gr id t o P la te

I npu t
Output

250 milliamperes

w i t h o u t e x t e r n a l
s h i e l d

3 . 9 u u f

M E C H A N I C A L D A T A

C a t h o d e C o a t e d F i l a m e n t
B a s e M e d i u m 4 - p i n t y p e w i t h b a y o n e t p i n
M o u n t i n g P o s i t i o n P r e f e r a b l y v e r t i c a l ; i f h o r i z o n t a l , p i n s # 1

and #2 must lie in same vertical plane
Dimensions and pin coimections shown in outline drawing on Page 5

MAXIMUM RATINGS, Design-Center Values

Plate Voltage
Plate Dissipation
P l a t e C u r r e n t

180 volts
2.0 wat ts
15 milliamperes

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - CLASS Ai AMPLIFIER

Filament Current, D-C
Plate Voltage
Gr id Vo l tage
Peak A-F Grid Voltage
P l a t e C u r r e n t
T r a n s c o n d u c t a n c e

Ampl ificat ion Factor
P la te Res is tance
L o a d R e s i s t a n c e

Maximum Signal Power Output
To t a l H a r m o n i c D i s t o r t i o n

2 5 0 2 5 0 m i l l i a m p e r e s
1 3 0 1 6 0 v o l t s
— 8 — 1 0 v o l t s

8 1 0 v o l t s
6 . 8 1 0 2 m i l l i a m p e r e s

1 0 8 0 1 2 4 0 m i c r o m h o s
. . . 6 . 5 6 5
. . . 6 0 0 0 5 2 0 0 o h m s

6 0 0 0 5 2 0 0 o h m s
6 0 1 0 0 m i l l i w a t t s

3 . 4 3 2 p e r c e n t

*Th« filament rcaUtanee ol tbit tube increetea tiifihtly during tbe first year of operating life.
The voltage given above is tbe nominal value after tbe filament resistanee bas stabilised.



P A G E 3 - 1 0 1 M

E L E C T R O N T U B E D ATA S H E E T
F I L E : G E N E R A L P U R P O S E S E C T I O N
6 ^ 9
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PA G E 5 - 1 0 1 M

12

GRID VOLTAGE

— IU'MAXt*

S T I 4 \
BULB ^

4-̂MAX.
N O T E

. 9 7 2 ' M A X .

3 i r

PLANE OF-
F I L A M E N T

P L A T E

FILAMENT

F I L A M E N T

ALL PINS, EXCEPT AT
REGION NOTED.
.125" t .003" DIA.

- A 4 - 3 6
BASE

.129"
M A X .

N O T E :
THIS DIMENSION APPLIES FROM THE
TOP OF THE BAYONET PIN, TO A POINT
ON THE STUD WHERE THE DIAMETER
OF THE STUD PLUS SOLDER DOES NOT
EXCEED .129 MAX.

E L E C T R O N T U B E D ATA S H E E T
F I L E : G E N E R A L P U R P O S E S E C T I O N
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Western Etectric

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

1 D . S 0 . 4 P R I N T E D I N U . S . A . 7 - 2 6 4 5



1 0 2 D V a c u u m T u b e

F + F -

P L A T E F I L A M E N T G R I D

C l a s s i fi c a t i o n

The No. 102D is a three element filamentary type vacuum tube primarily intended for
use as a voltage amplifier. It may also be used as a modulator, detector, or in volume indicator
c i r c u i t s .

B a s e a n d S o c k e t

The No. 102D Vacuum Tube employs a four prong bayonet pin type base suitable for use
in the Western Electric lOOL (front panel mounting), lOOR (rear panel mounting), or similar
type socket.

Rating and Characteristic Data
F i l a m e n t C u r r e n t 1 . 0 A m p e r e
F i l a m e n t V o l t a g e 2 . 1 V o l t s
P l a t e V o l t a g e 1 3 0 1 6 0 1 6 0 1 9 0 M a x .
G r i d V o l t a g e — 1 . 5 — 2 — 2 — 3
A v e r a g e P l a t e C u r r e n t — M i l l i a m p e r e s . 0 . 6 0 . 9 0 . 9 0 . 9
A v e r a g e A m p l i fi c a t i o n F a c t o r 3 0 3 0 3 0 2 9 . 5
Average Plate Resistance—Ohms 60,000 50,000 50,000 50,000* A v e r a g e P e a k V o l t a g e O u t p u t 3 0 4 5 5 0 6 5
S e c o n d H a r m o n i c — % o f F u n d a m e n t a l 3 2 1 . 5 4
T h i r d H a r m o n i c — % o f F u n d a m e n t a l 0 . 2 0 . 2 0 . 1 0 . 4
L o a d R e s i s t a n c e — O h m s . . 1 7 5 , 0 0 0 1 5 0 , 0 0 0 2 5 0 . 0 0 0 1 5 0 , 0 0 0

*lnput in peak volts is equal to grid voltage.

Approximate Direct Interelectrode Capacities (measured without sockets)
P l a t e t o G r i d 5 . 6 M M F
P l a t e t o F i l a m e n t 2 . 3 M M F
G r i d t o F i l a m e n t 3 . 8 M M F

4 3 7



Va c u u m Tu b e

Average Static Characteristics
The accompanying curves give the average static characteristics for the 102D tube. These

curves have been obtained with the filament operating on direct current and the grid and plate
returns connected to the negative end of the filament.

F I L A M E N T V O L T A G E « 2 . i

9 i
' o

- " i— o -

" / " y

- 5 - 4 - 3 - 2
GRID VOLTAGE, Ec

G e n e r a l F e a t u r e s

An average life of approximately 70,000 hours is obtained when the tube is used in the
equipment for which it was designed. This long life feature makes it well suited for continuous
operation where very long uninterrupted service is desired.

The prongs of the base are equipped with special contact metal tips to prevent noise dis
turbance due to poor electrical contact with the springs of the socket.

The characteristics of the 102D Tube are similar to those of the 102F, however, the 102D
operates at a filament current of 1.0 ampere instead of 0.5 ampere.

4 3 8

I S S U E 2

FEB. 1, 1933



W e s t e r n E l e c t r i c

1 0 2 D V a c u u m T u b e

Classi f icat ion—Fi iamentary, voi tage-ampi i f ier t r iode

App l i ca t i ons

Audio-frequency voltage amplifier.
D e t e c t o r o r m o d u l a t o r .

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.

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



Va c u u m Tu b e

Average Direct Interelectrode Capacitances

Grid to plate,
Grid to filament, /xMf-
Plate to filament,

A B C

5 . 6 5 . 1 5 . 1

3 . 8 5 . 5 5 . 9

2 . 3 3 . 7 4 . 1

Column A —Based tube without socket.

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

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

Filament Rating
F i l a m e n t c u r r e n t 1 . 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 2 . 1 v o l t s

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 102D tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. The grid and plate voltages are meas
ured 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 voltage 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 8. Amplification factor, plate resistance, transconductance,
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 output voltage in peak volts and the second
and third harmonic levels in decibels below the fundamental for values of load resistance R, equal
to one, three, and five times the plate resistance, rp. The peak value of the sinusoidal input voltage,
^gm) which gives the indicated output voltage, and harmonic levels Fam and Fsm, in 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:

F2 = F2m + 20 logio^

F3 = F3m+40 logi

4 4 0
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T A B L E

P l a t e P l a t e A m p l i fl - P l a t e T r a n s - I n p u t L o a d O u t p u t S e c o n d T h i r d
V o l t - G r i d C u r - c a t i o n B e s l s - c o n d u c - V o l t - B e s i s - V o l t - H a r - H a r -
a g e B i a s r e n t F a c t o r t a n c e t a n c e a g e t a n c e a g e m o n l c m o n i c

V o l t s V o l t s M i n i - O h m s M i c r o - P e a k B P e a k d b d b
a m p e r e s r p m h o s V o l t s V o l t s

1 3 0 - 2 . 0 0 . 8 6 2 9 . 4 8 0 0 0 0 3 7 0 2 . 0 R = r p 2 7 2 0 4 1
R = 3 r p 3 8 2 4 4 4
R = 5 r p 4 1 2 5 4 5

1 3 0 - 1 . 5 0 . 5 8 2 9 . 8 6 3 0 0 0 4 7 0 1 . 5 R = r p 2 0 2 6 4 7
R = 3 r p 3 0 3 1 5 0
R = 5 r p 3 4 3 3 5 5

1 3 0 - 1 . 0 0 . 8 5 3 0 . 1 5 3 0 0 0 5 7 0 1 . 0 R = r p 1 5 3 3 5 5
R = 3 r p 2 0 3 9 6 0
R = 5 r p 2 3 4 0 6 0

1 6 0 - 3 . 0 0 . 3 4 2 9 . 2 8 1 0 0 0 3 6 0 3 . 0 R = r p 4 0 1 8 3 6
R = 3 r p 5 7 2 1 4 0
R = 5 r p 6 2 2 2 4 0

1 6 0 - 2 . 0 0 . 8 0 2 9 . 9 5 4 0 0 0 5 5 0 2 . 0 R = r p 2 8 2 7 4 6
R = 3 r p 4 2 3 3 5 5
R = 5 r p 4 5 3 4 5 5

1 6 0 - 1 . 0 1 . 4 5 3 0 . 3 4 2 0 0 0 7 2 0 1 . 0 R = r p 1 5 3 8 6 0
R = 3 r p 2 1 4 3 6 5
R = 5 r p 2 4 4 8 6 5

* 1 9 0 - 3 . 0 0 . 8 3 2 9 . 8 5 4 0 0 0 5 5 0 3 . 0 R = r p 4 2 2 3 4 0
R = 3 r p 6 3 2 8 4 8
R = 5 r p 6 8 3 0 5 0

* 1 9 0 - 2 . 0 1 . 4 6 3 0 . 2 4 3 0 0 0 7 0 0 2 . 0 R = r p 3 0 3 1 5 0
R = 3 r p 4 3 3 8 6 0
R = 5 r p 4 8 4 1 6 0

* Maximum Operating conditions.

Microphonic Noise—With a plate voltage of 130 volts, a grid bias of —1.5 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 102D tube, measured
in a laboratory reference test set, is 80 decibels below 1 volt. The range of levels of individual tubes
extends from 18 to 38 decibels below 1 volt. Since microphonic noise depends on the type and in
tensity 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.
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1 0 2 - E V a c u u m T u b e
Used w i th Wes te rn E lec t r i c Vacuum Tube Socke ts Nos . 100 -L o r 100 -R .

U S E — D E T E C T O R — A M P L I F I E R

N o r m a l fi l a m e n t c u r r e n t 0 . 9 5 a m p e r e
N o r m a l fi l a m e n t v o l t a g e 2 t o 2 . 5 v o l t s
N o r m a l p l a t e c u r r e n t 0 . 3 t o 1 . 5 m i l l i a m p e r e s
N o r m a l p l a t e v o l t a g e 1 0 0 t o 1 5 0 v o l t s
M a x i m u m s a f e p l a t e v o l t a g e 1 6 0 v o l t s
N o r m a l g r i d v o l t a g e 0 t o 3 v o l t s
P l a t e t o fi l a m e n t i m p e d a n c e 4 0 , 0 0 0 t o 1 0 0 , 0 0 0 o h m s
A m p l i fi c a t i o n c o n s t a n t 2 6 t o 3 4

N O T E

Electrical values given above apply when tube is used as amplifier. When used as a de
tector or for other purposes, the applied voltages may be varied according to circuit conditions
and thus cause a corresponding variation in other electrical values.

For maximum useful life the filament current should be kept as low as possible to secure
the desired output.

If 1. 15 amperes is exceeded the life will be materially shortened.
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V a c u u m T u b e

1 0 2 F V a c u u m T u b e

^r-

C l a s s i fi c a t i o n

The No. 102F Tube is a three element filamentary type vacuum tube primarily intended
for use as a voltage amplifier. It may also be used as a modulator, detector, or in volume indicator
c i r c u i t s .

B a s e a n d S o c k e t

The No. 102F Vacuum Tube employs a four prong bayonet pin type base suitable for use
in the Western Electric lOOL (front panel mounting), lOOR (rear panel mounting), or similar
type socket.

Rating and Characteristic Data
F i l a m e n t C u r r e n t 0 . 5 A m p e r e
F i l a m e n t V o l t a g e 2 . 1 V o l t s
P l a t e V o l t a g e 1 3 0 1 6 0 1 6 0 1 9 0 M a x .
G r i d V o l t a g e — 1 . 5 — 2 — 2 ■— 3
A v e r a g e P l a t e C u r r e n t — M i l l a m p e r e s . . 0 . 6 1 . 0 1 . 0 1 . 0
A v e r a g e A m p l i fi c a t i o n F a c t o r 3 0 3 0 3 0 3 0
A v e r a g e P l a t e R e s i s t a n c e — O h m s 5 5 , 0 0 0 5 0 , 0 0 0 5 0 , 0 0 0 5 0 , 0 0 0* A v e r a g e P e a k V o l t a g e O u t p u t 3 0 4 5 5 0 6 5
S e c o n d H a r m o n i c — % o f F u n d a m e n t a l 2 . 5 2 . 5 2 4
T h i r d H a r m o n i c — % o f F u n d a m e n t a l . . 0 . 2 0 . 2 0 . 2 0 . 4
L o a d R e s i s t a n c e — O h m s 1 6 5 , 0 0 0 1 5 0 , 0 0 0 2 5 0 , 0 0 0 1 5 0 , 0 0 0

*Input in peak volts is equal to grid voltage.
Approximate Direct Interelectrode Capacities (measured without sockets)

P l a t e t o G r i d 9 . 2 M M F
P l a t e t o F i l a m e n t 1 . 5 M M F
G r i d t o F i l a m e n t 3 . 8 M M F
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Average Static Characteristics
The accompany curves gives the average static characteristics for the 102F tube. These

curves have been obtained with the filament operating on direct current and the grid and plate
returns connected to the negative end of the filament.

F I L A M E N T V O L T A G E 2 . 1

%
- 7 - 6 - 5 - 4 - 3

GRID VOLTAGE,

G e n e r a l F e a t u r e s

An average life of approximately 70,000 hours is obtained when the tube is used in the
equipment for which it was designed. This long life feature makes it well suited for continuous
operation where very long uninterrupted service is desired.

The prongs of the base are equipped with special contact metal tips to prevent noise dis
turbance due to poor electrical contact with the springs of the socket.

The characteristics of the 102F tube are similar to those of the 102D. However, the 102F
operates at a filament current of 0.5 ampere instead of 1.0 ampere.

I S S U E 2

FEB. 1, 1933
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V a c u u m T u b e

W e s t e r n E l e c t r i c

1 0 2 F V a c u u m T u b e

A

Classification—Filamentary, voitage ampiifier triode
The 102F tube is designed for the same class of service as the 102D tube but operates with a

lower filament power consumption.

App l i ca t i ons
Audio-frequency voltage amplifier.
D e t e c t o r o r m o d u l a t o r .

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.

Socket—Four-contact, bayonet-slot type, preferably provided with contact-metal contacts, such
as the Western Electric lOOL for front of panel mounting or lOOR 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.
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Average Direct Interelectrode Capacitances
A B C

Grid to plate, ju/xf.
Grid to filament, /z/xf
Plate to filament, ju^uf

9 . 2 9 . 0
8 . 8 4 . 8

1 . 5 2 . 9

9 . 0

4 . 6

8 . 2

C o l u m n A — B a s e d t u b e w i t h o u t s o c k e t .

C o l u m n B — T u b e a l o n e w h e n m e a s u r e d i n l O O L s o c k e t

mounting plate connected to filament.
m o u n t e d o n m e t a1 plate;

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

F i l a m e n t R a t i n g

F i l a m e n t c u r r e n t 0 . 5 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 2 . 1 v o l t s

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 102F tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. The grid and plate voltages are meas
ured 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 voltage 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 8. Amplification factor, plate resistance, transconduc
tance, and performance data are given in the table on page 8 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 output voltage in peak volts and the second
and third harmonic levels in decibels below the fundamental for values of load resistance R, equal
to one, three, and five times the plate resistance, tp. The peak value of the sinusoidal input voltage,
Egmj which gives the indicated output voltage, Epm, and harmonic levels F2m and Fzmy in 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.

Fa = f'2m + 20 logio

F3 = F3n,+40 logio ̂
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Va c u u m Tu b e

T A B L E

P l a t e P l a t e A m p l i fi - P l a t e T r a n s - I n p u t L o a d O u t p u t S e c o n d T h i r d
V o l t - G r i d C u r - c a t i o n R e s i s - c o n d u c - V o l t - R e s i s - V o l t - H a r - H a r -
a g e B i a s r e n t F a c t o r t a n c e t a n c e a g e t a n c e a g e m o n i c m o n i c

V o l t s V o l t s M i l l i - O h m s M i c r o - P e a k R P e a k d b d b
a m p e r e s r p m h o s V o l t s V o l t s

1 8 0 - 2 . 0 0 . 4 5 2 9 . 7 6 9 0 0 0 4 3 0 2 . 0 R = rp 2 6 2 1 4 0

R = 3rp 3 9 2 5 4 4

R = 5rp 4 2 2 6 4 5

1 3 0 - 1 . 5 0 . 7 3 0 . 1 5 4 0 0 0 5 5 0 1 . 5 R = rp 2 1 2 6 4 8

R = 3rp 3 2 3 2 5 5

R = 5rp 3 4 3 3 5 5

1 3 0 - 1 . 0 1 . 0 3 0 . 5 4 5 0 0 0 6 7 0 1 . 0 R = rp 1 5 3 2 6 0

R = 3rp 2 1 3 8 6 5

R = 5rp 2 4 4 0 6 5

1 6 0 - 3 . 0 0 . 4 5 2 9 . 5 7 0 0 0 0 4 2 0 3 . 0 R = rp 4 0 1 8 3 7

R = 3rp 5 7 2 2 4 0

R = 5rp 6 3 2 3 4 1

1 6 0 - 2 . 0 1 . 0 3 0 . 3 4 6 0 0 0 6 6 0 2 . 0 R = rp 2 9 2 6 4 7

R = 3rp 4 3 3 2 5 5

R = 5rp 4 7 3 3 5 5

* 1 6 0 - 1 . 0 1 . 7 5 3 0 . 8 3 6 0 0 0 8 6 0 1 . 0 R = r p 1 6 3 7 6 0
R = 3 r p 2 2 4 3 6 5
R = 5 r p 2 5 4 6 6 5

* 1 9 0 - 3 . 0 1 . 0 3 0 . 1 4 6 0 0 0 6 5 0 3 . 0 R = r p 4 2 2 2 4 0
R = 3 r p 6 2 2 8 4 7
R = 5 r p 6 6 3 0 5 0

* 1 9 0 - 2 . 0 1 . 7 5 3 0 . 6 3 6 0 0 0 8 5 0 2 . 0 R = r p 3 0 3 0 5 0
R = 3 r p 4 3 3 6 6 0
R = 5 r p 4 8 3 9 6 0

*Maximum operating condit ions.

Microphonic Noise—With a plate voltage of 130 volts, a grid bias of —1.5 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 102F tube, measured
in a laboratory reference test set, is 20 decibels below 1 volt. The range of levels of individual tubes
extends from 9 to 36 decibels below 1 volt. Since microphonic noise depends on the type and in
tensity 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.
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2 0 4 0 6 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0
P L A T E V O L T A G E

2 0 0 2 2 0 2 4 0 2 6 0

1 C - 3 6 - 3 M
A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele

graph Company, and the Western Electric Company
V . T . D A T A S H E E T 1 0 2 F

I S S U E 1
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V a c u u m T u b e

We s t e r n E l e c t r i c

1 0 2 F V a c u u m T u b e
(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.

D e t e c t o r o r m o d u l a t o r .

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
lOOL, lOOR, 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 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 2^ inches between
cente rs when two o r more tubes a re used .
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Average Direct Interelectrode Capacitances
Grid to plate
G r i d t o fi l a m e n t
P l a t e t o fi l a m e n t

These values are for a based tube without socket.

F i l a m e n t R a t i n g
F i l a m e n t c u r r e n t 0 . 5 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 2 . 1 v o l t s

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 the resistance 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 yoltage 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 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 db 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 F2m
and Fsm, in 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 ■J ^ p m
-t̂ gm

F2n> + 20 logio ̂
Fsm + 40 logio

Eg

Mic rophon i c No i se
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 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.

5.1 ju/xf
4.0 /x/xf
2.3 ujuf

Ep =

F2 =

Fs =
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V a c u u m T u b e

T A B L E

P l a t e P l a t e A m p l i fl - P l a t e T r a n s - L o a d O u t p u t S e c o n d T h i r d
V o l t - G r i d C u r - c a t i o n R e s i s t c o n d u c R e s i s t V o l t H a r H a r

a g e B i a s r e n t F a c t o r a n c e t a n c e a n c e a g e m o n i c m o n i c

V o l t s V o l t s M i m - O h m s M i c r o - O h m s P e a k d b d b

a m p e r e s m h o s V o l t s

1 3 0 - 2 . 0 0 . 6 0 3 0 . 9 58,000 5 3 0 58,000 2 8 2 3 3 9

100,000 3 7 2 8 4 5

300,000 4 9 3 9 5 5

1 3 0 - 1 . 5 0 . 8 5 3 1 . 0 50,000 6 2 0 50,000 2 2 3 0 4 8

100,000 3 0 3 7 5 5

300,000 3 8 4 9 6 5

1 3 0 - 1 . 0 1 . 1 5 3 1 . 0 44,000 7 0 0 44,000 1 4 3 6 5 5

100,000 2 0 4 4 6 0

300,000 2 5 5 6 6 5

1 6 0 - 3 . 0 0 . 5 5 3 0 . 9 60,000 5 2 0 60,000 4 2 1 9 3 3

100,000 5 3 2 3 3 8

300,000 7 1 3 5 5 0

1 6 0 - 2 . 0 1 . 1 5 3 1 . 0 45,000 6 9 0 45,000 2 9 3 0 4 8

100,000 3 9 3 7 5 5

300,000 4 9 5 0 6 5

* 1 6 0 - 1 . 0 1 . 8 5 3 1 . 0 39,000 8 0 0 39,000 1 5 4 1 6 0

100,000 2 1 5 1 6 5

300,000 2 5 6 0 6 5

* 1 9 0 - 3 . 0 1 . 1 5 3 0 . 9 45,000 6 9 0 45,000 4 5 2 6 4 0

100,000 6 2 3 5 5 0

300,000 7 5 4 6 6 0

* 1 9 0 - 2 . 0 1 . 8 5 3 1 . 0 39,000 8 0 0 39,000 3 0 3 5 5 5

100,000 4 1 4 4 6 0

300,000 5 0 5 5 6 5

*Maximum operating conditions.
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A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele

graph Company and the Western Electric Company
V . T . D A T A S H E E T 1 0 2 F
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V a c u u m T u b e

1 0 2 G V a c u u m T u b e

P L A T E F I L A M E N T G R I D

C l a s s i fi c a t i o n

The No. 102G is a three element filamentary type vacuum tube primarily intended for
use as a voltage amplifier. It may also be used as a modulator, detector, or in volume indicator
c i r c u i t s .

B a s e a n d S o c k e t

The No. 102G Vacuum Tube employs a four prong bayonet pin type base suitable for use
in the Western Electric lOOL (front panel mounting), lOOR (rear panel mounting), or similar
type socket.

Rating and Characteristic Data
F i l a m e n t C u r r e n t 1 . 0 A m p e r e
F i l a m e n t V o l t a g e 2 . 1 V o l t s
P l a t e V o l t a g e 1 3 0 1 6 0 1 6 0 1 9 0 M a x .
G r i d V o l t a g e — 1 . 5 — 2 — 2 — 3
A v e r a g e P l a t e C u r r e n t — M i l l a m p e r e s . . 0 . 6 0 . 9 0 . 9 0 . 9
A v e r a g e A m p l i fi c a t i o n F a c t o r 3 0 3 0 3 0 2 9 . 5
A v e r a g e P l a t e R e s i s t a n c e — O h m s 6 0 , 0 0 0 5 0 , 0 0 0 5 0 , 0 0 0 5 0 , 0 0 0
* A v e r a g e P e a k V o l t a g e O u t p u t 3 0 4 5 5 0 6 5
S e c o n d H a r m o n i c — % o f F u n d a m e n t a l 3 2 1 . 5 4
T h i r d H a r m o n i c — % o f F u n d a m e n t a l 0 . 2 0 . 2 0 . 1 0 . 4
L o a d R e s i s t a n c e — O h m s 1 7 5 , 0 0 0 1 5 0 , 0 0 0 2 5 0 , 0 0 0 1 5 0 , 0 0 0

*lnput in peak volts is equal to grid voltage.
Approximate Direct Interelectrode Capacities (measured without sockets)

P l a t e t o G r i d 5 . 0 M M F
P l a t e t o F i l a m e n t 1 . 7 M M F
G r i d t o F i l a m e n t 2 . 9 M M F

4 6 0
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Average Static Characteristics
The accompanying curve gives the average static characteristics for the 102G tube. These

curves have been obtained with the filament operating on direct current and the grid and plate
returns connected to the negative end of the filament.

F ILAMENT VOLTAGE «2 . l

- 5 - 4 - 3 - 2
GRID VOLTAGE, Ec

G e n e r a l F e a t u r e s

The 102G tube has an extremely low noise level and is especially recommended for early
stages of high gain low frequency amplifiers where unusual freedom from noises due to resistancefilms and shot effects is required. It differs from the 102D only in the unusually low level of
the extraneous noises. In addition, the design is such as to maintain extremely high insulation
between elements throughout the life of the tube. The prongs of the base are equipped with special
contact metal tips to prevent noise disturbance due to poor electrical contact with the springs
of t he socke t .

This tube has the same long life feature as is obtained in the 102D tube.

I S S U E 2

FEB. 1, 1933
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V a c u u m T u b e

Western E fec t r i c

1 0 2 G V a c u u m T u b e

u U" u

Classif icat ion—Filamentary, vol tage ampli f ier tr iode
The 102G tube is similar to the 102D tube except that special precautions have been taken

in the 102G to minimize insulation leaks and sputter noise in the tube.

App l ica t ions ,
Audio-frequency voltage amplifier.
D e t e c t o r o r m o d u l a t o r .

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

Socket—Four-contact, bayonet-slot type, preferably provided with contact-metal contacts, such
as the Western Electric lOOL for front of panel mounting or lOOR 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.
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Average Direct Interelectrode Capacitances
A B c

G r i d t o p l a t e , f j L fi f . 5 . 0 4 . 7 4 . 7
G r i d t o fi l a m e n t , j u j u f . 2 . 9 4 . 3 4 . 6
P l a t e t o fi l a m e n t , f j L f x f . 1 . 7 2 . 7 3 . 0

C o l u m n A — B a s e d t u b e w i t h o u t s o c k e t .

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

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

F i l a m e n t B a t i n g
F i l a m e n t c u r r e n t 1 . 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 2 . 1 v o l t s

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 102G tube are shown in Figure 3 as
functions of grid voltage for several values of plate voltage. The grid and plate voltages are meas
ured 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 voltage 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, 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 output voltage in peak volts and the second
and third harmonic levels in decibels below the fundamental for values of load resistance, R, equal
to one, three, and five times the plate resistance, rp. The peak value of the sinusoidal input voltage,
Egm, which gives the indicated output voltage, Epm, and harmonic levels F2ni and in 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.

F2 =F2m+20 logio

F3=F3„,+40 logio
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V a c u u m T u b e

T A B L E

P l a t e P l a t e A m p l i fi - P l a t e T r a n s - I n p u t L o a d O u t p u t S e c o n d T h i r d
V o l t - G r i d C u r e a t i o n E e s i s - c o n d u c V o l t R e s i s V o l t H a r H a r

a g : e B i a s r e n t F a c t o r t a n c e t a n c e a g e t a n c e a g e m o n i c m o n i c

V o l t s V o l t s M i l l i - O h m s M i c r o - P e a k R P e a k d b d b
a m p e r e s r p m h o s V o l t s V o l t s

1 3 0 - 2 . 0 0 . 3 6 2 9 . 4 8 0 0 0 0 3 7 0 2 . 0 R = rp 2 7 2 0 4 1

R = 3rp 3 8 2 4 4 4

R = 5rp 4 1 2 5 4 5

1 3 0 - 1 . 5 0 . 5 8 2 9 . 8 6 3 0 0 0 4 7 0 1 . 5 R = rp 2 0 2 6 4 7

R = 3rp 3 0 3 1 5 0

R = 5rp 3 4 3 3 5 5

1 3 0 - 1 . 0 0 . 8 5 3 0 . 1 5 3 0 0 0 5 7 0 1 . 0 R = rp 1 5 3 3 5 5

R = 3rp 2 0 3 9 6 0

R = 5rp 2 3 4 0 6 0

1 6 0 - 3 . 0 0 . 3 4 2 9 . 2 8 1 0 0 0 3 6 0 3 . 0 R = rp 4 0 1 8 3 6
R = 3rp 5 7 2 1 4 0

R = 5rp 6 2 2 2 4 0

1 6 0 - 2 . 0 0.80 2 9 . 9 5 4 0 0 0 5 5 0 2 . 0 R = rp 2 8 2 7 4 6

R = 3rp 4 2 3 3 5 5

R = 5rp 4 5 3 4 5 5

1 6 0 - 1 . 0 1 . 4 5 3 0 . 3 4 2 0 0 0 7 2 0 1 . 0 R = rp 1 5 3 8 6 0

R = 3rp 2 1 4 3 6 5

R = 5rp 2 4 4 8 6 5

* 1 9 0 - 3 . 0 0 . 8 3 2 9 . 8 5 4 0 0 0 5 5 0 3 . 0 R = rp 4 2 2 3 4 0

R = 3rp 6 3 2 8 4 8

R = 5rp 6 8 3 0 5 0

* 1 9 0 - 2 . 0 1 . 4 6 3 0 . 2 4 3 0 0 0 7 0 0 2 . 0 R = rp 3 0 3 1 5 0

R = 3rp 4 3 3 8 6 0

R = 5rp 4 8 4 1 6 0

*Maximum operat ing condit ions.

Microphonic Noise—With a plate voltage of 130 volts, a grid bias of —1.5 volts, and a load
resistance of 100,000 ohms, the mean microphonic noise output level of the 102G tube, measured
in a laboratory reference test set, is 30 decibels below 1 volt. The range of levels of individual tubes
extends from 18 to 38 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.

Sputter Noise—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. Such noise is usually due either to discontinuously variable insulation leaks 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 precautions have
been taken in the design of the 102G tube to eliminate this type of noise.

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. The level of this
noise in the 102G tube is unusually low. With a plate voltage of 130 volts, a grid bias of —1.5 volts,
and a load resistance of 100,000 ohms, the mean equivalent fluctuation noise input of the 102G
tube for the audio-frequency range from 40 to 10,600 cycles is 122.4 decibels below 1 volt. Indi
vidual 102G tubes may differ from this value by as much as 1 decibel. By reducing the grid bias
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DESCRIPT ION

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

C H A R A C T E R I S T I C S

F i l a m e n t C u r r e n t 2 5 0 m i l l i a m p e r e s
M a x i m u m P l a t e V o l t a g e 1 8 0 v o l t s
A m p l i fi c a t i o n F a c t o r 3 0

E L E C T R O N T U B E D A T A S H E E T ^
F I L E : G E N E R A L P U R P O S E S E C T I O N

TRIODE
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A development of Bell Telephone L4d>orntoriee, die reeeareh labonUoriee of the
Ameriemi Telephone and Telegraph Company and the Weatwn Bleetric Company.
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V a c u u m T u b e

Wes te rn E lec t r i c

1 0 4 D V a c u u m T u b e
(Dome)

Class i f i ca t ion—Fi lamentary, power ampl i f i e r t r iode
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 - 8 6 3 2 7 t u b e .

Applications—Voice frequency and carrier frequency amplifier for telephone repeater equipment
requiring greater power outputs than can be obtained from the lOlD or lOlF 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 lOOL,
lOOR 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 2^^ inches between centers
when two o r more tubes a re used .

4 6 8



1 0 2 G

1 2 0 1 4 0 1 6 0

P L A T E V O L T A G E
2 4 0 2 6 0 2 8 0

A development of Bell Telephone Laboratories, Incorporated,
the research laboratories of the American Telephone and Tele

graph Company, and the Western Electric Company
V . T . D A T A S H E E T 1 0 2 G

I S S U E 1

4 6 7



1 0 4 D

Average Direct Interelectrode Capaeitanees
Grid to plate
G r i d t o fi l a m e n t
P l a t e t o fi l a m e n t

These values are for a based tube without socket.

F i l a m e n t B a t i n g

F i l a m e n t c u r r e n t 1 . 0 0 a m p e r e , d . c .
N o m i n a l fi l a m e n t v o l t a g e 4 . 5 v o l t s

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.

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 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 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 5000 ohms. The peak value of sinusoidal input
voltage Egm, which gives the indicated output P ,̂ and harmonic levels Fam and Fsmy in 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
F2 = F2m + 20 logio

E
F3 = Fsm + 40 logio

Microphon ic No ise
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.

4.9 MMf.
4.1 MMf.
3 .4 mf .

4 6 9



Va c u u m Tu b e

M a x i m u m 1 6 0 — 2 5 3 3 . 0 2 . 5

Operat
ing

C o n d i - 1 9 0 - 5 5 1 5 . 5 2 . 3
t i o n s

1 9 0 - 4 5 2 4 . 5 2 . 4

1 9 0 0 1 3 0 0 1 9 0 0 2 5 0 2 8 4 9
5 0 0 0 2 1 0 3 3 5 3

2 8 0 0 8 1 0 2 8 0 0 7 3 5 1 8 3 6
5 0 0 0 7 0 0 2 2 4 8

2 2 0 0 1 0 7 0 2 2 0 0 6 5 0 2 2 4 5
5 0 0 0 5 6 5 2 6 6 5

4 7 0
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- 6 4 - 5 6 - 4 8 - 4 0

G R I D V O L T A G E
- 2 4 - 1 6

- 4 8 - 4 0

G R I D V O L T A G E

- 4 8 - 4 0
G R I D V O L T A G E
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