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AM’LIPICATION FACTOR~--MUTUAL CONDUCTANCE TEST
SET FOR LIGHTHOUbb TUBLS.
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ELECTRONIC TUBS SNGINSERING DaPT, APRIL 20, 1944 -

Two semi-independent electronic circuits, cne for mezsuring
amplification factor and the other for measuring mutual conductance, are
describéd., The amplification factors measuring circuit makes use of a
calibrated voltage to balance out the Ac., [plate current due to a grid

signal, The mutual conductance measuring circuit uses a msthod in which

a calibrated portion of the input voltage is made equal to the ac output
voltage. An electronic circuit is used as the detector in both
measurement c1rcuits( 1 ! i ' ¢

This set has been dengOped through the comblﬁed efforts of

W, B. Cronburg, H. M. dwren, end R. 0. Ringsmith,
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The circuit shewn in Figq @‘consiats of three component parts:
1. A voltage regulated power suppliv Pl

.2, Tne Amplification Factor (u) neasuring cireuit.

o gt G 3 The Mutﬁal Conductance (Gm) measuring cireuit. |

] The voltags reguléted powsr supply is conventioﬁél in design. CRb
- | consists of that portion of the circuit containlnp the 6X5, 6L6 63J7,-ﬂnd_jﬂv e
 the vn-lqs tubes, & i g

R Phe ampllflcatlon measurinp circult can be smmpliflad‘to the - ,liﬂflbbj
«followxng« ; S
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L G If @ grid signal i;.ls applied to the tube under test an ac plate
current, *eo s will be created and cause & voltage drOp, 4¢,/i‘, acroas ﬁP

‘_‘wh*ch createa a current, £ , the oppséing direction to 45 be added‘
the total ac currcnbd7-flow1n in the circuit will be zero. Then the ac

i voltage fdrop across 47 7 18 zera'ﬂnd is 1ndxcated by the detectoru When this
occurs:

; { ‘The voltages 2ﬂ and '”z qan be meas ured and from the above eouations»
U can be deterrincdn If €, is held constant a voltmeter, V, can be
inserted and e calib ﬁatbd* (] dlrpctlyg




‘l’he cireu:.t for measuring dmcan be reduced to t.he simplified




|
|

the following expression ig obhained:
| (" L /PZ* /T ;
4y T = iy -
Lo A (R A)

A /( fT ”“and /%’ ‘are held constant and thus Cjﬂ,is a function
of . S This ¢sﬁ of course, only true when €. =4 /? -~ which is shown L
by the same reading on the detector when the s tch 8 is placed in first /. .
one position and then the other. ; : ‘

L

Thls means ‘then that if the above cond1+iona arg maintalned
(?'Mi"” e

¢ and the dial uontrolllng /c)can ba calibrated dlrectly in values of q;;”

.
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' In the aotis) circuit {see F@gv 1) two ranges ofG., are provided for ,
by switching the potentiometer R2 from across the lower portion of the st
of resistors R3, R4 and R5 for the lower range to the upper portion for \g‘;:y
the upper range. By cheoaéng the resisto s as follows: i

@ - 4//40 iz ,/n = /»%» v ,r,J /Ty =10 oy m—~//J dj«,J /7;./445;4

4 \

s Thg lower range extends frgm 0 to 4920 micromhos and the upper ran#e
from 4750 to 9750 micromhos. The overlanping is accomplished by having
Rh a- portlon of the pafaliel eireuit for both ranges.

s

u is measured by phrawlngfswitch S1 to the left and ad justi
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- the :
‘"'current to zero. u ld then reaﬁ on Mh. ‘
[} ‘ 1
s :A sllght error is introddbwd by ‘the resistor R6 which is in the plate
eircuit of the mbe under test, but since the value of this reSJskance is
low compared to the piate resi‘ ance of the tube under test, the errbr‘
is neglible” R \ ‘ ! W L
i “Provision is: mad¢ to ch@nt the cathnde bias resistor from 100 ohms i
.[_:‘or the GL»hék tube tjpe to AOO ohms for the GL-446 by means of switch Sk, n
g ‘ClOSlng sdltch 7\prOVld88 a grid 31pnal and the 1nterlock switch ‘;
is in the plate circull so that the operator will not be exposed to any

i h:l.gh valtages wh;\.le placing the tuba i.a and out of the socket.
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