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...can save you untold
time, expense, trouble
 Ingenuity, imagination, versatility, adaptability, coupled
with sound engineering practice, add up to Aerovox
"Know -How."

Of course Aerovox has an outstanding line of standard
capacitors-paper, oil, electrolytic, mica and low -loss ultra-
high -frequency types. A wide range of requirements are met
with such a variety of listings. But Aerovox can also meet
most extraordinary needs with special types that do not have
to be billed at usual special prices. Here's why,

A tremendous variety of cans, terminals, insulators, mount-
ings and production processes at the disposal of Aerovox
engineers enables Aerovox to make up special types quickly,
readily, inexpensively. So:

Bear in mind Aerovox "Know-How"-and save untold time,
expense, trouble.

 Try us on that capacitance problem.
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SERVICE TUBE TESTS

PART 2. COMPLETE TEST SETS

By the Engineering Depariment, Aerovox Corpor

In Part 1 of this series, we de-
scribed the simple circuits used for
rapid checking of emission, trans -
conductance, and power output of
vacuum tubes. Any one of these cir-
cuits might be set up, with no altera-
tions, for testing one particular type
of tube. But because many different
bases and base -pin arrangements are
employed in the large number of
tubes presently available, rewiring of
the simple test circuit would become
necessary in order to check other
types of tubes.

In professional service tube test-
ers, a socket is provided for each
type of tube base, and a circuit switch-
ing arrangement permits test connec-
tions to be made quickly to proper
socket terminals. This flexible fea-
ture in effect re -wires the test circuit
for each type of tube to be tested.

It is customary for the scale of
the indicating meter in these test sets
to be graduated in English units -

that is, to read BAD-?-GOOD or
REPLACE-?-G 0 0 D, with the
question mark at or near center -scale.

Complete service tube testers of
recent manufachme fall into two cate-
gories - emission testers and dy-
namic transconductance testers. The
schematics of these instruments, in
the order just named, are shown in
Figures 7 and 8. These drawings re-
produced here are not the exact sche-
matics employed by particular manu-
facturers of tube testers, but are func-
tionally correct and indicative of
those arrangements in actual commer-
cial instruments.

The first type, shown in Figure 7,
checks emission of all tubes and has
a separate short-circuit test. The
emission test portion of the circuit
is an elaboration of the arrangement
shown in Figure 1 (Part 1). The
short-circuit test portion is identical
with the circuit in Figure 6. The sec-
ond type of tester checks dynamic

transconductance of all grid -type tubes
except class -B amplifiers; power out-
put of class -B tubes; plate current of
rectifiers, diodes, and the diode sec-
tions of multipurpose tubes; and
short circuits in all types. The trans-

onductance portion of the circuit is
an adaptation of the circuit in Figure
3-13 (Part 1), the class -B power out-
put portion an adaptation of Figure
4. the diode and rectifier portion is
identical with Figure S, and the short-
circuit portion identical with Figure

It will be noted that in each of
these circuits, Figures 7 and 8, the
various tube socket terminals are
connected to corresponding lines
numbered according to standard tube
base -yin numbering. These lines,
labelled 1 to 8 in the drawings, cor-
respond to socket terminals having
the same numbers. Line 9 is con-
nected to a grid cap connector for
use with tubes having the top -cap ter-
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mivat. Switches connect each of these
lines to appropriate points of the
test circuit.

EMISSION TESTER
In Figure 7, the circuit schematic

of a type complete emission tester,
the tube socket lines terminate in 2 -
position single -pole toggle switches,
SI to So. When these switches are
thrown to the left, all tube electrodes
are connected to the short circuit test
er, which has the same arrangement
as that shown in Figure 6, Part 1.
When these switches are thrown to
the right, they connect the various
tube electrodes (except cathode) to-
gether and to the milliammeter, M,
and the a. c. test voltage. The set-
up then is identical with the emission
test circuit shown in Figure 1. Since
most tubes do not employ all nine
connections, only those switches which
actually communicate with base con-
nections are thrown to either position.

R; is the adjustable shunt resistor
which enables the meter range to be
set so that the end -of -life point for
each type of tube is coincident with
center -scale deflection. No meter read-
ing is obtained until pushbutton
switch Si; is depressed. This pre-
vents damage to the meter when
initial instrument settings are being
made.

In order that tests may be made at
all times et the same line voltage
level, a line -voltage adjustment rheo-
stat, Ro, is included in the circuit.
When pushbutton switch S/2 is de-
pressed, the =Manometer is connect-
ed to the output of the oxide rectifier,
REC; and the rectifier is connected,
in turn, across the 50 -volt secondary
of transformer To through a multi-
plier resistor, Rs, of such size that
center -scale deflection of the meter
is obtained when R3 is at a designated
setting.

The single pole rotary switch, So,
selects the proper filament voltage
for the tube under test from the sec-
ondary taps of transformer T2, and
this voltage is applied to the proper
socket terminals by the 2 -pole fila-
ment terminal selector switch, So.
This filament selector arrangement
has been described previously in some
detail in connection with the short cir-
cuit tester shown in Figure 6, Part I.

A second 2 -pole selector switch, Soo,
selects the proper cathode terminal.
In position I, this switch selects as
the effective cathode the filament of
directly -heated tube types. 124 is a
100 -ohm center -tapped resistor which
is shunted across the filament. The
center tap becomes the test -circuit re-
turn.

The following example is offered
to illustrate how settings are made
with the emission tester. Assume the
tube under test to be a type 79. The
tube is placed in the 6 -pin socket and
the grid cap clipped to the tube's toe-
cap connector. S14 then is set for
63 volts, and 545 to position D
(socket terminals 1 and 6). So then
is depressed, and R3 set for center -
scale deflection of the meter. For the
emission test; Ro is set to the sched-
uled value which will permit center -
scale meter deflection fora type 75
tube at its end -of -life point; cathode
selector ni; is set to position E (sock-
et terminal 5); SO Se, SO, and Sr are
thrown to the right, and pushbutton
Sfi is depressed for a tube -quality
reading on the meter.

For the short-circuit test; all settings
in the same except that 52, It,

SamSi, and So are thrown to the left, and
So is rotated while the neon lamp is
watched for the continuous glow that
indicates a short circuit.

TRANSCONDUCTANCE TESTER

The second type of tester (See
Figure 8) has many circuit features
which are identical with those in the
emissn tester (Figure 7). For ex-
ample;io the sockets are connected to
lines numbered in the same way; and
the filament voltage selector (Soo),
filament terminal selector (Sos), and
cathode selector (So) are the same
as those shown in Figure 7.

Important circuit differences are
(1) The internal power supply com-
prised by transformer Ti, c. volt-
age selector Sys, rectifier tube V, filter
choke L. filter capacitors Co and Co,
and d. 0. voltage selectors Ro, Ro,
and Re; (2) a ganged 9 -pole, 2 -posit -

witch Sr. to So), rather than
the separate toggle switches shown in
the emission tester, which shifts the
circuit from tube -test to short -test;
and (3) the selector switches Si Soo,
S17, and So, which apply d. c. operat-
ing voltages to the tube electrodes.

The short circuit tester is the same
as that shown in Figure 7 and ex-
plained in detail in Part I. It is
connected to the open lines (labelled
in the diagram "to short circuit test-
er") from switch Soo to o, and has
been omitted from the drawing in or-
der to reduce the complication.

Line Voltage Test. St, So, and Ss
are sections of a triple -pole, two -pre
sition pushbutton switch which when
depressed connects the oxide rectifier,
REC, through the multiplier resistor,
Rs, across the primary of transformer
To, and re es the shunt rheostat,
Rs, from across the meter terminals.
The 7 -pole, 2 -position switch (So, 4,
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5, a, 7, is) is a changeover com-
ponent and is in the "up" position
for this test. as shown in Figure 8.
Pushbutton switch So must be de-
pressed. The resistance of RS is so
chosen that center -scale deflection of
the meter will be obtained when his
is set for correct primary voltage. This
point is generally marked by a single
line on the meter scale, and desig-
nated LINE OK.

Transconductance Test. After all
switching operations are completed,
the final circuit set-up for the trans -
conductance test is identical with Fig-
ure 3-B in Part 1. The tube to be
tested is inserted into the proper
socket. Toggle switch STD to 27 then
is thrown to the right, proper fila-
ment voltage is selected by Soo and
applied to the proper filament ter-
minals by Soo, switch nu is set to
select the proper cathode terminal of
the socket, changeover switch Si, 4,
S, 7 It is in the up position,
potentiometers R, Re and No are set
respectively for correct values of tube
cathode, plate, and screen d. c. vol,
tages, selector switches Sr., Sri, and
S17 are set to distribute these voltagesch
to the proper socket terminals, swit
Si is closed, Rs is adjusted for a
setting permitting center -scale deflec-
tion of the meter for border -line trans -
conductance of the tube type under
test, switch Sr is closed and So set
fora 1 -volt R. M. S. grid signal, and
pushbutton So is depressed for a tube -
quality reading on the meter scale.

Class -B Test. All settings are made
exactly as described for the trans -
conductance test, except that switch
Sr is opened, a higher value of signal
voltage must be selected by 5', and
No, and shunt rheostat Ro must be
set to its OFF position (open circuit).
The final circuit arrangement is similar
to that shown M Figure 4 (Part 1),
except that choke In is used M lieu of
a plate load resistor. Resistor No,
which must be set to a different value
for each tube type, corresponds to N
in Figure 4. This resistor makes
enter -scale deflection of the meter,

M, correspond to the critical power
output value for the class -B tube
under test. So O depressed for a
tube qualify deflection of the meter.

Rectifier and Diode Test. For this
test; changeover switch Ss, a,

is thrown to the down position.
12n is set to the proper rectifier load
resistance value for the tube under
test. Sio is set for recommended value
of load capacitance for the tube. Fila-
ment voltage and cathode are selected
in the same manner as described in
earlier portions of this article, by
means of Son and S30, and by Son.

A. c. plate voltage to be applied to
the rectifier or diode plate is selected
by switch So and is applied to the
proper socket terminal by St,. Shunt
rheostat R2 is set to a resistance value
which will permit full -scan deflection
of the meter to correspond to end -of -
life plate current for rectifier tubes.
Pushbutton switch So is depressed Inc
a tube -quality deflection of the meter.
After checking one rectifier or diode
section of a dual tube, Sor, is set to
connect the second plate, and the re-
maining section tested. The final
rectifier test circuit is identical with
the one shown in Figure 5, Part 1.

Short -Circuit Test. After the tube
to be tested has been inserted into
the proper socket of the tube tester
and has reached normal filament tem-
perature (filament voltage being
selected by Sso and So), changeover
switch Si to o is thrown to the left
and the shor,circuit test made in the
same manner already explained in
the description of the emission tester,
Figure 7.

GAS TEST

Since gassy vacuum tubes occas-
ionally cause radio receiver trouble,
it is desirable to check Inc the pres-
ence of ga, Not all service tube
testers make provision for this test.
A simple method consists of observ-
ing the plate current of the tube un-
der test while a 1-tnegohm resistor
connected between control grid and
cathode is successively short cir-
cuited. If the tube n gassy, a grid
current will flow through the resistor,
changing the grid bias and causing a
change in the plate current reading.
Normal d. c. operating voltages must
be applied to each tube electrode dur-
ing the gas tot.

NOISE TEST

Noises other than microphonics de-
velop in tubes from a number of
causes. Damaged electrodes, leads,
or supports, and similar causes give
Ose to hissing, cracking, frying, or
buzzing noises in high vacuum tubes.
Noise is checked best by placing a
pair of headphones M some appro-
priate leg of the tube circuit. Gen-
erally this will be the plate lead. How-
ever, tubes drawing large values of
plate current which might damage
the headphones, may be tested by
connecting the headphones across
plate load resistor in series with a 0.1
or 0.25-mfd. capacitor. While list-
ening for noise, it is advisable to strike
the outside of the tube sharply with
the finger tip or with a rubber mal-
let Some commercial service tube

testers provide a headphone jack for
this test.

HUM TEST
The hum test is =de in the same

manner as then oise test, except that
the

as
listens for b only.

Hum, such as the type produum ced by
defective cathodes and some forms
of interelectrode short circuit, gen-
erally n of 60 cycles frequency. In
commercial service tube testers, the
headphone jack serves for noise, hum,
and microphonic tests.

TEST FOR MICROPHONICS

With headphones inserted in the
test circuit, as explained under NOISE
TEST and HUM TEST, the outside
of the tube is struck sharply with the
finger tip or with a small rubber mal-
let while the operator listens for the
bell -like sounds that typify micro -
phonics. This test will locate a micro -
phonic tube unfailingly. However, the
operator must keep in mind that cer-
tain tubes, particularly some of the
older style battery types, are normal-
ly mimophonic and should not be re-
jected for showing this characteristic.
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