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1,01 This section contains the description 
and m~thods of operation of the lAH 

(J64001AH) tube test set, a portable device 
which is used for testing 373A and 374A tubes, 
Tubes are tested with this set on an out-of­
socket --basis, 

1,02 This issue replaces Issue 2, dated 
October, 1942 which was rated Provisional 

and given l:imited distribution for field trial 
and training purposes, 

1,03 The lAH tube test set measures trans-
conductance and plate current, Trans­

conductance is also called ''Mutual Conduc­
tance," Transconductance may be defined as 
the ratio of the value of a-c plate current 
to the value of a-c grid signal producing it 
or Aip/Aeg, at normal fixed tube operating 
potentials, It is usually expressed in terms 
of conductance and measured in micrompos, The 
per cent decrease in transconductance or 
plate current as observed for a 10% reduction 
in filament voltage, commonly known as a 
"filament activity" test is also measured in 
this !:'et, These types of measurement are 
employed to evaluate tu~e performance with 
time and normal aging effects, Transconduc­
tance(~) the ratio of µ/Rp, provides a good 
indication of the amplifying properties of a 
tube, for example, its gain adequacy in a 
stELge of a feedback wnplifier, Filament ac­
tivity when correlated with a Gin test pro­
vides an index of remaining useful tube life, 
sufficient usually to insure satisfactory 
service until the next normal testing interval 
occurs, 

1,04 In addition to the Ck 
current tests, the set 

making the following tests: 

and d-c plate 
is capable of 

(a) Instantaneous peak plate current when 
the grid is driven to zero bias, 

(b) Grid current tested by the insertion 
of a suitable resistor i~ the grid 

circuit and measured by a d-c plate cur­
rent incremer1t under no sig:nal conditions, 

( c) Power output of the 374A output tube 
under maximum amplifier load con­

ditions, with a peak input voltage on the 
grid equivalent to normal C bias. 

While ~11 of these tests are described herein, 
only the specific tests called for in the oul'­
rent issue of the E3 series of Bell System 
practices covering the particular type of 
equipment need be made, 

1,05 The test set accommodates two 373A tubes 
in sockets 1 and 2 and one 374A tube in 

socket 3 and all three tubes are tested under 
approximately normal amplifier operating con­
ditions, Power supply arre.ngenents to the set 
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require insertion of all three tubes to insure 
adequate load regulation irrespective of the 
number of tubes to be tested. 

l.o6 Mutual conductance (qn) and peak plate 
current measurements are made by apply­

ing a calibrated 60-cycle signal to the grid 
of a tube and measuring the output voltage or 
current with a vacuum tube peak voltmeter cir­
cuit, The values of qn are r~ad directly on 
the scale of the microammeter 'in the peak 
voltmeter circuit. The peak (a-c) or d-c plate 
currents are interpreted from readings on the 
qn scale, The micromho scale of the meter has 
a single range calibrated 0-2000, with 40 equal 
divisions, each division equal to 50 micromhos, 
The meters supplied i: 3arlier model lAH sets 
were provided with twL calibr~ted Gm scales, 
0-2000 micromhos in black, and 000 micromhos 
in red, 

1.07 The set is self-contained in a carrying 
case with handle for portable ·use. The 

outside dimensions of this case including re­
movable cover are 12 by 11 inches, and approxi­
mately 6 inches deep, and the weight is about 
25 lbs, Earlier models have identical control 
features but a different panel layout. A cord 
and plug permanently connected to the test set 
are provided to obtain external power ~or its 
operation, 

2, DESCRIPTION OF SET AND CIRCUIT DETAILS 

(A) Panel Layout and Controls 

2,01 The location of ths control equiP!Ilent, 
vacuum tube sockets and qn meter on the 

panel is shown in Fig, 1, The 4 gang 5 
position vacuum tube selector and CAL switch 
is used to permit each of thre_e tubes to be 
tested with appropriate manipulation of the 
six key switches, 
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Fig. 1 - Face View of Set 

2,02 The six key switches are listed below 
with indicated operating positions, to­

gether with reference to parts of this section 
which describe tho circuit function of each:. 

(a) MEAS, ley, ~ and Ip po~itions; Parts 
2(D) and ( G) 

(b) Ip Key, PEAK and DC positions; 
2~ G) 

(c) ACT TST Key, N and R positions; 
2(E) 

Part 

Part 

(d) Iv TST Key, N and TST positions; Part 
2(H) 

(e) %A~ Key, OFF and ON positions;· Part 
2( F} 

(f) 374A LOAD Key, Land H positions; Part 
2(I) 

(B) Test Connections and P.ower Supply 

2,03 A block schematic is given in Fig, 2 to 
illustrate the principal functions of 

the set, Test connections to any particular 
socket are made by operating the selector 
switch to position 1, 2 or 3, 

2,04 Power is obtained through cable and plug 
from the receptacle provided in a bay at 

or near the equipment being tested, This re­
ceptacle provides a regulated supply of 60 
volts at 60 cycles for grid signal and fila­
ment voltage, office plate battery, and grid 
voltage for the 374A tube from the common 
office grid battery, The accuracy of test re­
sults will depend on the regulation of these 
power supplies, Tests of these voltages maybe 
made with a suitable volt-ohmmeter at the 
power receptacle terminals, with the test set 
connected and a tube in each socket, 

( C) Grid Test Signal and Peak Vo 1 tmeter Circuit 

2,05 The 60 volt 60 cycle filament suyply 
which is normally regulated to± 1% for 

voltage provides grid test signals for Ch and 
peak plate current measurements, A schematic 
of the voltage divider circuit appears in Fig, 
3, which provides four taps, lvolt and 5 volts 
for 373A and 374A tube~ tests, respectively, 
and 1,6 and 15 volts for the corresponding 
peak plate current tests, The 1 volt tap is 
also used to calibrate the peak voltmeter cir­
cuit, 

2,06 The peak voltmeter circuit shown in 
Fig. 4 .is for the qn test, The a-c out­

put voltage of a tube is amplified .by a 6SJ7 
tube and rectified with a 6H6 diode detector 
used as a half wave rectifier. The rectified 
current ,flows through a d-c microammeter cali­
brated to read micromhos. The input oircui t to 
the peak voltmeter contains the CAL rheostat, 
the %AGm potentiometer, th3 f.A.DJ rheostat and 
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Fig, 3 - Signal Supply Circuit 

the %AGin key, The CAL rheostat is used to in­
troduce v. variable series loss for calibrating 
the sensitivity of the voltmeter with a known 
value of input, In some sets the %AGm poten­
tiometer and the %ADJ rheoGtats are not pro­
vided due to lack of· material in manufacture, 
In this case suitable fixed resistances are 
substituted in this circuit, If the %AGm 
feature of the filement fl.Ctivity test circuit 
is not provided, the description in Part 2(F) 
does not apply, An alternative procedure may 
be used in this case as described under Part 
3( C), . 

2,07 Sensitivity calibration of the· Gm 
measuring circuit is accomplished bl two 

basic adjustments of the peak voltmeter cir­
cuit, After a suitable tube heating interval, 
(2 to 5 minutes), a mechanical "zero" adjust­
ment of the Gm meter pointer is made to reduce 

any residual reading due to the contact poten­
tial of the diode rectifier tube, Secondly, a 
1 volt signal obtained from the signal supply 
circuit is applied directly to the input of 
the peak voltmeter circuit, With the %AGm key 
in .the OFF position the "CAL" dial is adjusted 
until a midscale ·· ( 1000) reference reading is 
obtained, 

(D) .Transconductance: ( Gm) Measuring: Circuit 

2; 081 The Gm of a 373A tube is measured by 
applying a 1 tolt peak signal obtained 

frqm t!-\e signal' supply circuit to the grid of 
the 373A;tube 'in its test socket as shown in 
Fig, 5, The input of the peak voltmeter cir­
cuit is connected across the load resistance 
in the plate circuit consisting of the 800 ohm 
and the 200 ohm resistors, The meter will in­
dicate the Gm directly on the 0-2000 micromho 
scale, 
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2,09 In a similar manner a 5 volt signal is 
applied to the grid of the 374A tube as 

shown in Fig, 6, The Yoltage across the plate 
load resistance consisting of the 80 ohm and 
the 20 ohm resistors is measured by the peak 
voltmeter, In this case the Gm reading on the 
0-2000 scale must be multiplied by 2 to give 
the true value of Gm, That i~ a full scale 
reading on the 0-2000 scale is equal to 4000 
micromhos, 

(E) Filament Activity Circuit 

2,10 Filament activity of the tubes is tested 
by measuring the change in Gm when the 

fila~ent voltage is reduced, l;ly operating the 
ACT TST key to R the filament voltages on all 
three tube·s are reduced 10%, In this con­
dition Gm is measured again as h1 l'.)aragraphs 
2,08 and 2,09, With the %AGm key then oper­
ated to ON, the %AGm dial is adjusted until 
the same readihg of the Gm meter is obtained 
t\S given in Paragraph 2,08 or 2,09, The 
calibration required for tl1e %AGm circuit is 
described in Part 2(F) following, The read­
ings on th!:1 %AGm dial will indicate directly 
the percentage reduction in Gm caused by re­
ducing the filament voltage, 

(F) %.c:\Gm Circuit Details 

2,11 The %AGm measuring feature is part of 
the input circuit of the peak voltmeter 

circuit (Fig, 4) discussed under Part 2(0) but 
details are given here as a function of the 
filament activity test circuit, \Ii th the foAGm 
key in the normal OFF position the grid of the 
.AMF tube is connected to the common point be­
tween the fixed resistance and the %AGm 
potentiometer, In this condition the portion 
of the voltage across the input leads "T" and 
"R" that is applied to the grid of the .AMP 
tube is independent of tho setting of the %ACm 
potentiometer, When the %AGm key is operated 
to the ON position the grid of the .AMP tube is 
then connected to the arm of the potentiometer. 
By varying the potentiometer over its range 
the voltage applied to the grid of the .AMP 
tube can be increased from normal to 50% above 
normal, These arrangements are used to meas­
ure the percentage change in Gm oaused by re-

• duoing the filament voltage 10%, The Gm is 
firs+. measured at normal filament voltage and 
mea.;ured again at reduced filament voltage,' 
With the file.men-:;; voltage still reduced, the 
%AGm pot~ntiometer is adjusted until the meter 
reading ;is res·bored to the value obtained at 
normal filament voltage. The magnitude of the 
adjustment made with potentiometer is a direct 
measure of the percentage difference between 
the readings at normal and reduced filament 
voltage and by providing a calibrated soale on 
the potentiometer the per oent differonoes may 
be read directly, 'lhe per cent ohange in Gm 
oaused by reducing the filament voltage is 
read on the oalibrated scale (0 to 33-1/3%) 
whioh corresponds to a gri~ signal ohange from 
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normal to 50% above normal as required to in­
orease the Gm reading at reduced filament 
voltage to the value previously obtained at 
normal vo 1 tage, . The per cent indications on 
the scale are accurate when the total resist­
ance of the %AGm potentiometer is equal to 
one-half the sum of the resistance of the 
fixed resistance and the adjusted value of the 
foADJ rheostat, The .foADJ potentiometer is pro­
vided to establish this required resistance 
ratio and thus compensate for manufacturing 
variation■ and aging of the resistors, 

( a) Peak Plate and D-o Plate Current Measure­
ment -

2,12 The peak plate current is tested by 
applying a signal to the grid of the 

tube large'enough to drive the grid instanta­
neously to zero bias, The peak voltage de­
veloped across the plate load resistance is 
measured under this condition, 

2.13 To measure the peak plate current Ip of 
a 373A tube a 1,6 volt peak signal is 

applied to the grid from the appropriate volt­
age divider tap and the peak voltmeter is con­
nected across the 200 ohm portion of the plate 
load, The peak value of the a-c component of 
the voltage across the plate load is rectified 
by the voltmeter circuit and the reotif~ed 
current applied to the meter, To this is 
added the d-c component of the plate current 
which is fed to the meter directly through 
the 38,000 ohm series resistance, The re­
sistances are so proportioned that full scale 
on the Gm m~ter is equivalent to a current of 
10 milliamperes, Thus a reading on the 0-2000 
Gm scale divided by 200 will indicate the 
value of absolute peak plate current, 

2,14 The d-c plate current is read by operat-
ing the I~ key to DC which opens the 

signal supply c1rcui t, With no signal applied, 
the Gm meter indicates the d-o plate current 
with the same scale conversion as given in 
Paragraoh 2, 13, 

2,15 The peak and d-c plate currents of a 
374A tube are read in a similar manner, 

A 15 volt peak signal is applied to the grid 
of a 374A tube and the voltmeter circuit is 
connected across the 20 ohm portion of the 
plate load, The resistances are _so propor­
tioned that the full scale .of the Gm meter is 
equivalent to ioo milliamperes, In order to 
obtain the absolute value of plate current, the 
meter reading should be_ divided.by 20, 

(H) Grid Current Test 

2, 16 The presence of grid current is tested 
by operating the Ia. T$T key to TST when 

a d-c plate current test is being made and 
observing any change in d.-o Ip reading, 

2,17 'llie operation of' the Ia TST key to TST 
inserts a 1 megohm resistance in eaoh 

Pago 5 



SECTION E40.552 

of the grid circuits of the 373A tubes and a 
.25 me~ohm resistance in the grid circuit of 
the 374A tube, If grid current is present the 
resulting change in grid bias caused by the 
grid current flowing through the high grid re­
sist~nce will caus~ an increase in plate cur­
rent, Tubes drawing excessive grid current 
are eliminated by placing limiting values on 
the amount of change in plate current. 

(I) Power Output Test of a 374A Tube 

2,18 In order to check the maximum power 
carrying capacity of a 374A tube it is 

necessary to measure the peak plate current 
when the plate voltage is driven to the mini­
mum value, This simulates the condition of an 
amplifier delivering maximum output, The test 
is made by operating the 374A LOAD key to 
position H which provides a total plate load 
resistance of 2300 ohms, When the grid is 
driven to zero bias the peak plate current 
drives the plate voltage down to approximately 
25 volts, The value of peak plate current ob­
tained under this conctition is a measure of 
the m~imum power output capacity of the tube, 

3, METHOD OF OPERA'r]:ON 

3,01 This part describes operating procedures 
· for making transconductance, filament 

activity in terms of %A~, d-c and peak ~late 
current, grid current and power output l374A 
tube only) tests, 

3,02 Three tubes are tested at a time. When 
less than three tubes are to be tested, 

a spare tube of the proper type must be in­
serted in each idle socket of the test set, 

3,03 Care should be taken to insure that the 
operating test voltages (a-c filament, 

d-c plate and 374A "C" bias) supplied to the 
test set through the power plug cord are with­
in the limits for the equipment being tested, 
using a Weston KS-8295 volt-ohmmeter or 
equivalent at the terminals of the power re­
ceptacle. If test operating voltages exceed 
normal limits, unreliable tube test data are 
likely to result. 1'ube tests should, of 
course, not be made during periods of flue~ 
tuating supply voltages, It may be noted, 
however, that any noise existing in the 60 
cycle supply voltage source will not always 
be entirel 11 filtered out. This may result in 
transient 'kicks" of the meter indicator dur­
ing Gm or Ip measurements, and such readings 
will have to be averaged. 

3,04 Usually, to expedite testing, each type 
of test may be made on all three.tubes 

using a single test condition setup, by manip­
ulation of the tube selector switch, before 
proceeding to the next test, However, it may 
sometimes be preferable to make all tests on 
the 374A tube at the same time when critical 
tests are being made at or very near rejection 
limits of Gm or Ip, This is to avoid unstable 
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or uncertain results in repeated measurements 
at reduced filament voltage for each type of 
test required, 

3,05 The test set should be connected to the 
power supply through the receptacle pro­

vided in the bay at or near the equipment being 
tested, In order to avoid blowing a fuse due 
to momentary overload, the following caution 
should be observed, 

Caution: Tubes to be tested should not 
be placed in the test sockets ~ntil 
a~ter the power supply has been con­
nected. 

(A) Sensitivity Calibration 

3,o6 The'sensitivity of the 
uring circuit must be 

any tube tests are made, A 
type shouln be inserted in 
sockets, 

3,07 Procedure: 

over-all Gm meas­
calibrated before 

tube of the proper 
each of the 3 test 

(1) With all keys normal, operate these­
lector switch to the CAL position, 

(2) Operate the Ip key to DC and adjust 
the "Zero" on the meter as required to 

bring the pointer to O indication on the 
scale, '.rhis zero adjustment is located in 
the center of the dial and operated with a 
screwdriver, 

(3) Restore the Ip key to normal and ad­
just the CAL aial to obtain a reading 

of 1000 on the meter scale, 

(B) Calibration of %AGrn Scale 

3,08 This calibration does not apply to those 
sets which are not equipped with the 

%A~ and foADJ potentiometers as covered in 
:Oar a graph 2, 06, 

3.09 Procedure: 

(1) Calibrate the sensitivity as described· 
1.n Part 3(A), 

(2) Operate the %AGm key to ON, 

(3) Operate the %A~ dial from a reading 
of 0% to 33-1/3%, 

Requirement: The meter reading should 
increase from 1000 to 1500, 

(4) If the meter readfng at the 33-1/3% 
setting of the dial does not read 1500, 

adjust the CAL potentiometer to obtain a 
reading of 1500, or three-quarters of full 
scale, 

(5) Return the %Ack key to normal posi­
tion and readjust the %ADJ potenti­

ometer to obtain a reading of 1000. 



(6) Repeat Items (1) to~~) until the re­
quirement is met, 

( C) Measurement of Transoonductance (Gm) 

( 1) If the test 
calibrated, 

Part 3(A), 

set has not already been 
proceed as described in 

(2) With the tubes to be tested in the 
test sockets and all keys in their 

normal_ position, operate the selector 
switch to position 1, 2 or 3 to select the 
tube to be tested, 

( 3) Read Gm on the scale of '.;he meter, For 
373A tubes this reading is the trans­

conductance, However for 374A tubes the 
meter reading ( 0-2000 scale) must be multi­
plied by 2 to obtain the transconductance, 
Requirements are generally expressed in 
terms of meter readings to avoid this com­
putation, 

(4) For sets not equipped with the %AGm 
and accessory %ADJ potentiometers as 

mentioned in Paragraph 2,06, note the ini­
tial Gm reading at normal filament voltage, 
This value of Gm is used in connection 
with Table I Part 3(D) for determining the 
per oent filament activity, 

( D) Measurement of Filament Activity 

(1) With all keys normal operate the ACT 
TST key to R, 

( 2) Measure the Gm as described in Part 
3(c), allowing about 10 seconds for 

the tubes to stabilize at the reduced fil­
ament voltage, 

(3) Operate the %AGm key to ON and adjust 
the %AGm dial until the meter reads 

the value obtained in Part 3(0) Item (3). 

(4) The per cent change in Gm is indicated 
directly on the %ACm dial, 

(5) Where the %AGm dial feature is not 
included (see Paragraph 2,06) note the 

Gm reading for reduced filament voltage, 

(6) The value read in Item (5) should not 
be below the minimum (k limit listed 

in,Column (2) or (3) for the ~earest nor­
mal value of Gm given in Column (1) Table 
I, This refers to the Gm value previously 
obtained in Part 3(0), at normal filament 
voltage, Table I lists normal Gm values 
as reference for a range of 500 to 2000 
mtcromhos, This range will cover the ?74A 
as well as the 373A tubes since it is not 
necessary to multiply by 2 the Gm readings 
for the 374A tubes to determine the per 
cent reductions in (k. 
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TABLE I 

% FIL.AMENT ACTIVITY LIMITS 
IN 

MICR0!1HOS-TRANSCONDUCTANCE ( Gm) 

Normal %J 
Normal 

Filament 
Current 

(1) 

500 
550 
600 
650 
700 
750 
800 
850 
900 
950 

1000 
1050 
1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
1900 
1950 
2000 

I, 

Minimum Gm Limits 
Reduced Filament Current 

FIL ACT FIL ACT 

259 fO% (2 ·3 J 

375 
412 
450 
488 
525 
562 
600 
638 
675 
712 
750 
78_8 
825 
862 
900 
938 
975 

1012 
-1050 
1088 
1125 
1162 
1200 
·1238 
1275 
1312 
1350 
1390 
1425 
1462 
1500 

350 
375 
420 
455 
490 
525 
560 
595 
630 
665 
700 
735 
770 
805 
840 
875 
910 
945 
980 

1015 
1050 
1085 
1120 
1155 
1190 
1225 
1260 
1295 
1330 
1365 
1400 

(E) Measurement of ?eak Plate Current 

( 1) With all keys normal, operate t:10 s0-
lector · switch - to position 1, 2 or 3 

to qelect the tube to be tested, 

(2) Operate the MEAS key to Ip and read 
the meter on the 0-2000 scale. Re­

quirements are generally given in terms of 
meter reading. 

(3) If it is desired to obtain the plate 
current value in milliamperes, the 

meter reading should be divided by 200 for 
373A tubes and by 20 for 374A tubes, 

(4) When the test requirements so specify, 
the peak plate current at reduced fil­

ament current is obtained by operating t~e 
ACT .TST key to Rand repeating Item (2) 
for each tube, allowing about 10 seconds 
for the tubes to stabilize. Note the re­
duced meter reading in each case. 
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( F) l1easurement of D-c Plate Current 

( 1) With all keys normal, operate the se­
lector switch to 1, 2 or 3 to select 

the tube to be tested, 

(2) Operate the MEAS key to lp, the Ip key 
to DC and read the meter, Require­

ments are generally given in terms of me­
ter t'eading, 

(3) .If it is desired to obtain the d;.,c 
plate current in milliamperes the me­

'ter reading should be divided l:>y 200 for 
373A tubes and by 20 for 374A tubes. 

(4) When the test requirements so specify, 
the d-c plate current at reduced fila­

ment current is obtained by operating the 
ACT T~T key to R and repeating Items (1) 
to (3 ), 

( G) Measurement of Grid Current 

(l) With all keys nonnal, operate these­
lector switch to 1, 2 or 3 to select 

the tube to be tested, 

( 2) Operate the MEAS key +.,, Ip, the Ip key 
to DC and r~ad the me~er. 

(3) Operate tl:le lg TST key to TST and again 
read the meter noting any change in 

reading from Item (2), 

(H) Measurement of 374A Power Output 

(1) With all keys normal and the selector 
switch set at 3, operate the MEAS key 

to Ip and the 374A LOAD key to position H, 

(2) Read the meter; 
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4, MAINTENANCE 

4,01 The principal maintenance items which 
may require periodic attention are the 

vacuum tubes employed in the peak vol-bneter 
circuit, If difficulty is noted in establish­
ing satis!'actory operating stability in the 
calioration of the peak vol-bneter circuit, and 
variations are not due to power supply ,fluc­
tuation, the 6SJ7 and 6H6 tubes should be re­
move~ for test. Minor fluctuatibns in the 
order of one meter scale division due to noise 
transients in the power supp:ty, however, can-. 
not always be entirely eliminated. Satisfac~ 
tory tube check t.asts may be made · m. th the 
Hickok model 530B tube tester, as indicated in 
Paragraph ~-• 02 following, 

4,02 With all other test settings for the 
6SJ7 turie a.s obtained from 1;he,, Hickok 

set ROLL chart, and an L Potentiometer setting 
of 60, the normal Gm of the 6SJ7 should be 
about 1575 micromhos, At normal heater volt­
age a minimum requirement of 1100 micromhos in 
conjunction with a filament activity· limit of 
25% is suggested, The twin diode 6H6 is tested 
as prescribed on the Hickok ROLL chart for each 
diode current only, observing the "Diode OK" 
calibration line limit on the Hickok.Gin meter 
without afilement activHy test, For replace. 
ment purposes, the glass type 6SJ7-GT and 6H6-G 
tubes are suitable instead of the all-meta~ 
6SJ7 and 6H6 tubes. 

5, DRAWINGS 

Drawings for Reference Not Attached 
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