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NO. 73A TEST SET
DESCRIPTION

l. GENERAL

1,01 This section describes the portable

No. 73A test set consisting ofa variable
ratio transformer to be used in conjunction
with standard transmission measuring apparatus
for making tests of electrolytic condensers or
measuring low resistances.

1.02 Section 032-110-501 gives detailed
methods of conducting the tests and mak-
ing connections to electrolytic condensers.

1.0%3 Electrolytic condensers deteriorate slow-

ly with age which results in an increase
of internasl a-c impedance and therefore checks
to determine if this impedance is within spec-
ified limits are required.

1.0l Electrolytic condensers being geuerally

of large capacitance (low a-c impedance)
cause transmission losses which are beyond the
range of standard transmission measuring sets.
The No. 73A test set provides a means by which
the low impedance of these condensers can be
measured by the bridging method using a stan-

dard transmission measuring set such as the
No. 12A.
1.05 Low resistance apparatus such as fuses

can also be measured with the aid of the
-No. 73A set. 1t shouldbe noted, however, that
in the use of this set for measuring loss due
to contact resistance, the value of the resis-
tance being measured may be affected by the
a-c testing current used in these tests. For
example, the 1000-cycle current through a 1-
ohm resistance will be about 20 ma and through
0.1 ohm, which represents a value in the range
of contact resistance, it will be about L0 ma,
which may be sufficient to clear outa bad con-
tact.
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Fig. 1 - Face View of Set

1.06 The test set,
equipped with binding posts

illustrated in Fig. 1, is
for making

the test connections. The test cords which
are provided for connecting the set to the con-
denser or other apparatus to be tested should
always be used since these cords are designed
with the necessary low resistance for this pur-
pose. It is important to observe the precau-
tions in 3.03 when using the set to avoid dam-
age to it or to the fuses in the circuit under
test, Usually a condenser must be discomnected
from the circuit before testing. It ispartie-
ularly important to discharge condensers which
are used in battery supply circuits before con-
nection is made to the test set. This should
be done in accordance with Section 032-110-501.

2., TESTING PRINCIPLES

2.01 As illustrated in Fig. 2, the No. 73A

test set consists of a transformer which
steps up the -impedance of the condenser under
test to values within which bridged transmis-
sion loss tests can be made with the No. 124
transmission measuring set. For example, when
employing an impedance ratio of 500:1, the loss
due to a condenser of about 1 ohm impedance
will be about Il db instead of 50 db which would
result if the condenser were connected directly
to the transmission measuring ecircuit without
the coil of the No. 73A test set.
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Fig. 2 - Schematic of Testing Circuit

2.02 The transmission loss of an electrolytic
condenser decreases as the condenser de-
teriorates. The rejection limits for a con-
denser are determined by circuit conditions and
different limits may be found for different
applications of the same condenser,

3. DESCRIPTION

Assembly

3,01 The No. 7%A test set consists of a vari-

able ratio transformer, a non-locking
key, a switchboard signal lemp and 7 binding
posts assembled on a steel panel, This assem-
bly is housed in an aluminum finished metal
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SECTION 100-105-101

box provided with a cover and carrying handle.
Two test cords are provided for connecting the
set to the apparatus under test. These can be
stored under the cover. The set is 7-1/2"
long, 5-1/4" wide and 5-3/8" high, including
the cover, the hardware and the handle. Its
total weight 1is about 7 pounds. A face view
of the set without cover or test cords is shown
in Fig. 1.

Circuit

%,02 A schematic of the circuit of the test

set is shown in Fig. 3. It will benoted
that a lamp is connected in series between the
transformer and terminal 3 of the set and that
a key 1is provided to short-circuit the lamp.
Their functions are explained below.

Lamp

3,03 The lamp is provided +to give a steady

light as a warning when the low impedance
of the set is bridged between a battery supply
voltage and ground. When lighted, the lamp
should not be short-circuited by operating the
key since this might burn out the set or oper-
ate a fuse. The lamp must be short-circuited
during measurements but this should be done by
operating the key only when the lamp is not

lighted. The lamp also provides =a safe dis-
charge path for voltages up to about 60 volts
on condensers used in battery supply circuits.
A burned out lamp should be replaced since with

. an open circuit the set would not provide
either a discharge path or a warning when bat-
tery voltage is present.
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Fig. % - Schematic Circuit of No. 73A Test Set

Key

3.0, The key is provided for the purpose of

short-circuiting the lamp while a meas-
urement 1is being made. It is a non-locking
key to minimize the chance of short-circuiting
the lamp while test connections are being es-
tablished. Multipled contacts (not illustrat-
ed) are provided on the key to cbtain low con-
tact resistance.

Test Connections

3.05 The W1AD test cords which include clips

are provided with the set formaking con-
nections to condenser or circuit terminals.
The clips provide a means for making good con-
tacts with terminals normally encountered in
the plant. The resistance of the cords (about
.02 ohm each) is held to close tolerances in
order to permit setting satisfactory test lim-
its, The resistance of the test connections
between the No. 73A set and the transmission
measuring circuit is relatively unimportant, 1
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ohm causing less than .1 db error for an ex-
treme case.

Transformer

3,06 The transformer used in the set is a

No. 94R repeating coil which provides
impedance ratios of 15, 50, 150 and 500 to 1.
The primary or high impedance winding of the
transformer causes a bridged loss across a600-
olm measuring circuit of less than .2 db when
the low side is open-circuited. With the four
available transformer ratios any low impedance
can be connected %o give a loss which is less
than 15 db. As an extreme case, a short cir-
cuit by means of the test clips with the leads
cormected +to terminals 3 and L results in an
impedance in the primary circuit of about 100
ohms. This is due to the resistance of the trans-
former winding, the test leads, and the wiring
of the set and results ina loss of 12 + .5 db.
A measurement of this 1is a satisfactory check
of the test comnections. Other values of im-
pedance between a short circuit and about 100

ISS 1, SECTION 100-105-101

ohms when connected to the secondary or low
impedance winding ceuse losses which vary in a
non-uniform mammer as illustrated in Fig. L.
Precise curves for a particular set can be ob-
tained for resistance by measurements in the
manner indicated by the sketch., Electrolytic
condensers, however, have impedances which vary
in phase angle due to structural conditions,
thus making & similar set of curves in terms of
capacitance or impedance of questionable value.

Use of Set on Ladders

3,07 Where it is desired to strap the No. 73A

to a ladder step, any ieather strap about
1/2 inch wide and at least 2 feet long with a
buckle on one end may beused. A book or skate
strap obtained locally would be suitable. The
strap may be buckled around the set and ladder
step in such a way that it passes through the
handle opening and over the top of the set be-
tween the 1 and 2 and 5 and 6 binding posts.
The strap may be drawn up moderately tight so
that the buckle then falls at the back side of
the set opposite the handle.
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