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Western Electric 
24 7 A Vacuum Tube 

Classification-Low-power triode with indirectly heated cathode 

For most applications, the heater element of the 247A tube may be operated on alternating 
current. 

Applications 

Audie-frequency voltage amplifier. 

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

Oscillator. 

Detector. 

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, five-pin type. 

Socket-Standard, five-contact type, such as the Western Electric 141A socket. 

Mounting Positions-The 247A tube may be mounted in any position. 

Copyright 1936 Western Electric Company, Incorporated 
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Average Direct Interelectrode Capacitances 

Grid to plate, µµf . . ........ . ........ . ......... . . . 

Grid to heater and cathode, µµf .. .... . .. . . . ...... . 

Plate to heater and cathode, µµf .. . ... . .. . .. . ..... . 

Column A- Based tub e without socket. 

A 

3.4 
3.2 
2.7 

B 

3.3 
3.3 
3.2 

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

Heater Rating 
Heater voltage . .. . ............ . ... . .......... . 
Nominal heater current ..... . ........ . .. . .. . .. . 

2.0 volts, a.c. or d .c. 
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 24 7 A tube are shown in Figure 3 as 
functions of grid voltage for several values of plate voltage. Corresponding amplification factor, 
plate resistance, and transc onductance characteristics are given in Figures 4, 5 and 6, respectively. 
Plate current characteristi cs are shown as functions of plate voltage for several values of grid voltage 
in Figure 7. 

Operating Conditions and Output-Permissible operating plate and grid voltages are included 
within the area, ABCD, in Figure 3. Amplification factor, plate resistance, transconductance, and 
performance data are given in the table on pages 3-4 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 performanc e 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, Pm, in milliwatts 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, F2m 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, Eg, the output and harmonic levels are given approximately by the following re
lations: 

Ep=Epm Eg 
Egm 

F2=F2m + 20 logio Egm 
Eg 

Fa=Fam + 40 logrn Egm 
Eg 
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Microphonic and Sputter 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 247 A tube, 
measured in a laboratory reference test set, is 32 decibels below 1 volt. The range of levels of 
individual tubes extends from 24 to 43 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. 

Improvements in the design of the 247A tube have practically eliminated both the disagree-
able sputtering sounds and the isolated microphonic noise impulses which sometimes occur spon-
taneously at random intervals in tubes of this general type. When the tu be is shielded from external 
microphonic noise stimuli, it is quiet in operation and can be used for the audio-frequency amplifi-
cation of exceptionally low level signals. 

TABLE 
Ampli- Volt- Sec-

Plate Plate flea- Plate Trans- Input Load Power age ond Third 
Volt- Grid Cur- tion Resis- conduc- Volt- Resis- Out- Out- Bar- Bar-
age Blas rent Factor tance tance age tance put put monic monic --- --- -- --- ---

Volts Volts Milli- Ohms Micro- Peak R Milli- Peak db db 
amperes mhos Volts watts Volts 

60 -2 1.2 15.3 21500 710 2 R=rp 5.5 28 39 
R=2rp 5.0 32 42 
R=5rp 24 35 42 

75 -2 2.0 15.7 18100 860 2 R=rp 6.8 31 41 
R=2rp 6.1 37 42 
R=5rp 25 43 43 

90 -3 2.0 15.3 18800 810 3 R=rp 14 27 40 
R=2rp 12.5 31 43 
R=5rp 37 36 45 

105 -4 2.0 14.9 19000 780 4 R=rp 24 24 42 
R=2rp 21 28 46 
R=5rp 51 33 50 

105 -2 3.8 15.9 14800 1070 2 R=rp 9 39 44 
R=2rp 8 47 45 
R=5rp 26 60 46 

120 -6 1.3 14.2 23500 600 6 R=rp 40 18 37 
R=2rp 36 23 45 
R=5rp 73 27 60 

120 -4 2.8 15.2 16900 900 4 R=rp 28 26 42 
R=2rp 25 30 45 
R=5rp 51 35 48 

120 -2 4.8 16.0 13700 1170 2 R=rp 10 42 45 
R=2rp 9 55 46 
R=5rp 26 55 46 

135 -7.5 1.0 13.8 26700 520 7.5 R=rp 54 16 35 
R=2rp 48 21 42 
R=5rp 90 26 55 

135 -6 2.0 14.5 19600 730 6 R=rp 50 20 32 
R=2rp 45 25 48 
R=5rp 75 30 65 
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TABLE (Cont'd) 

Ampll- Volt- Sec-
Plat e Plate flea- Plate Tran s- Input Load Power age ond Third 
Volt- Grid Cur- tlon Resls• condu c- Volt- Resis- Out- Out- Har- Har-
age Bias rent Factor tance tan ce age tance put put monlc monlc ------ -- ------

Volt s Volt s Milli- Ohm s Micro- Peak R Milli- Peak db db 
amp eres mho s Volt s watt s Volts 

135 -4.5 3.2 15.2 16000 940 4.5 R=rp 37 26 43 
R=2rp 33 30 47 
R=5rp 58 35 49 

135 . -3 4.8 15.8 13800 1140 3 R=rp 20 34 43 
R=2rp 18 39 45 
R=5rp 40 47 48 

150 -8 1.4 13.9 24100 580 8 R=rp 67 16 35 
R=2rp 60 21 43 
R=5rp 95 26 55 

150 -6 2.8 14.8 17400 850 6 R=rp 57 22 41 
R=2rp 52 27 47 
R=5rp 75 32 55 

150 -4 4.7 15.4 14000 1100 4 R=rp 35 30 44 
R=2rp 31 34 47 
R=5rp 52 40 49 

165 -9 1.4 13.8 24500 560 9 R=rp 84 16 35 
R=2rp 75 21 42 
R=5rp 107 26 55 

165 -7 2.8 14.6 17600 820 7 R=rp 75 21 41 
R=2rp 68 26 48 
R=5rp 87 31 65 

*165 - 5 4.6 15.4 14200 1080 5 R=rp 50 27 44 
R=2rp 45 31 47 
R=5rp 65 36 50 

*180 -11 1.0 13.3 31500 430 11 R=rp 96 14 33 
R=2rp 85 19 38 
R=5rp 130 23 45 

*180 -9 2.0 14.1 20200 690 9 R=rp 100 18 36 
R=2rp 90 22 45 
R =5rp 108 27 65 

*180 -7 3.6 14.9 15700 940 7 R=rp 87 22 32 
R=2rp 78 26 49 
R=5ro 88 31 60 

*Maximum operating conditions. 

[ 4 l 



"' uJ 
a: 

g 

8 

lt 6 
::. ., 
:::; 
...J 
j 5 

~ 
1-z 
uJ 
a: 4 
a: 
::, 
u 
uJ 
1-., 3 
...J 
a. 

2 

ml~ 

A 

0 
-14 -13 -12 

., 
I 

13 MAX 16 . 

3 " 
18 

FIG . 1 

HEATER VOLTAGE= 2 OVOLTS 

-10 -9 

B 

-8 -7 -6 

GRID VO.LTAGE 

FIG . 3 

[ 5 l 

60° 

l__ 
CATHODE 

.125"± .002'' 
DIA. OF 5 PINS 

165 

1 0 

135 

-5 -4 -3 

75o''o1A. 

FIG. 2 

120 

105 

90 

-2 

75 

60 

-1 
0 

0 +1 

247A 



24:7.A 

(fl 

::;; 
I 

17 

~ 
(:j 16 

~ 
z 
Q 
~ 15 

~ ... 
:::; 
a. 
::;; 14 
<{ 

13 
-13 

50000 

45000 

40000 

O 35000 
~ 
w 
u 
z 
~ 30000 
(fl 

(fl 

w 
a: 

~ 25000 
<{ 
..J 
a. 

HEATER VOLTAGE• 2 .0 VOLTS 

-12 -11 -10 -II 

-

Eb= 180' <--::::t ," 165' ~ 150 tit: 135 

s+ 
~-

. 

(fl 

0 
I 
::;; 
0 
a: 
u 
~ 
~ 
w 
u 
z 
~ 
u 
:::, 
0 
z 
0 
u 
(fl 

z 
<{ 
a: 
I-

20000 

15000 

10000 
- 13 

1400 

1200 

1000 

800 

600 

400 

200 
-13 

-12 -1 1 -1 (' -9 

Eb= 18( :j 16!j,. 150 

-12 -11 -10 -9 

120 .._ 

-8 

GRID VOLTAGE 
FIG , 4 

105 r:-i 90 

' 
,_. 

-

-7 -6 

GR ID V OLTAGE 
FIG . 5 

,, 

f-'-135 120 105 

-8 -7 -6 

GRID V OLTAGE 

FIG . 6 

[ 6 l 

~ 

- 4 -3 -2 -, 0 

_75 60 

-5 -4 -3 -2 -1 0 

90 75 60 

-5 - 4 -3 -2 -1 0 



HEATER VOLTAGE• 2 .0 VOLTS 

7 

(II 
w 
a: 6 w 
Q. 
:l: 
< :::; 
J 
j 5 

~ 
t-
z 
w 4 
a: 
a: 
::, 
u 
w 
t- 3 < 
J 
Q. 

2 

20 

1-C-36-55C 
PRINTED IN U.S.A. 

40 60 

-1.5 

-4.5 

80 100 120 140 160 180 200 

PLATE VOLTAGE 

FIG . 7 

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

graph Company , and the Western Electric Company 
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