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CHAPTER 1

FUNCTIONING OF TS-538( )/U

Section I. GENERAL

1. Scope

a. This manual covers field and depot
maintenance for Test Sets TS-538/U, TS-
538A/U, TS-538B/U, and TS-538C/U. It
includes instructions appropriate to third,
fourth, and fifth echelons for troubleshoot-
ing, testing, calibrating, repairing the
equipment, replacing maintenance parts,
and repairing specified maintenance parts.
It also lists tools, materials, and test
equipment for third, fourth, and fifth ech-
elon maintenance. Detailed functions of the
test set are covered in the equipment
functioning section.

b. The purpose, operation, and inter-
operation of the various circuits (elec-
trical, electronic, mechanical, and elec-
tromechanical) in this e quip me nt are
explained in this chapter. Familiarity with
the equipment, how it works, and why it
works that way are valuable tools in trou-
bleshooting the equipment rapidly and ef-
fectively.

c. The complete technical manual for
this equipment includes TM 11-6625-213-
12, TM 11-6625-213-20P, and TM 11-
6625-213-35P.

d. The direct reporting, by the indivi-
dual user, of errors, omissions, and rec-
ommendations for improving this equip-
ment manual is authorized and encouraged.
DA Form 2028 will be used for reporting
these improvements. This form may be
completed using pencil, pen, or typewriter.
DA Form 2028 will be completed in tripli-
cate and forwarded by the individual using
the manual. The original and one copy will
be forwarded direct to: Commanding Offi-
cer, U. S. Army Electronics Materiel
Support Agency, ATTN: SELMS-MP, Fort
Monmouth, New Jersey 07703. One infor-

mation copy will be furnished to the indi-
vidual’s immediate supervisor (officer,
noncommissioned o f f i c e r, supervisor,
etc).
Note: For other applicable forms and records, see

paragraph 2, TM 11-6625-213-12.

2. Index of Publications

Refer to the latest issue of DA Pam-
phlet 310-4 to determine whether there
are new editions, changes, or additional
publications pertaining to this equipment.
Department of the Army Pamphlet No.
310-4 is a current index of technical man-
uals, technical bulletins, supply manuals,
(types 4, 6, 7, 8, and 9), supply bulletins,
lubrication orders, and modification work
orders that are available through publica-
tions supply channels. The index lists the
invididual parts (-10, -20, -35P, etc) and
the latest changes to and revisions of each
equipment publication.

3. Internal Differences in Models

a. The oscillator tuning cavity in the TS-
538C/U differs from that in the earlier
models, and the oscillator wrench that fits
this cavity also differs from the wrench
designed for the earlier models (fig. 16
and 17).

b. Internal differences are listed in the
chart below. For external differences and
other internal differences, see TM 11-
6625-213-12.

Item Basic A model B model C model
model

Coil L3 Used Used Used Not used
Coil L4 Used Used Used Not used
Coil L5 Used Used Used Designated as L3
Coil L6 Used Used Used Not used
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4. Signal Paths
(fig. 1)

a. When the test set is used for measur-
ing the frequency of a radar transmitter,
the transmitted signal is picked up by the
antenna and then applied to the frequency
meter, and to the crystal and meter cir-
cuits ,

b. When the test set is used for check-
ing the output power of a radar transmit-
ter, the transmitted signal is picked up by
the antenna and then applied to the crystal
and meter circuit.

c. When the test set is used as a signal
s o u r c e for checking radar receivers,
blocking oscillator V1 is used to generate

a series of pulses, These pulses are fed
to multivibrator V2 which changes these
pulses to rectangular pulses with nega-
tive-going spikes. These negative spikes
are chopped off by limiter CR1. Cathode
follower V3 couples the rectangular pulses
to radio frequency (rf) oscillator V4. RF
oscillator V4 generates a continuous rf
wave which is interrupted (modulated) by
the pulses from cathode follower V3. The
rf modulated wave can then be fed directly
to the antenna, or it can be sent through
the output power attenuator to output power
jack J1. The rf oscillator frequency output
can also be monitored by the frequency
meter, and by
cuits .

the crystal and meter cir-

Section II. UNIT FUNCTIONING

5. Block Diagram
(fig. 1)

a. Blocking Oscillator V1. The blocking
oscillator produces positive pulses which
are used to trigger multivibrator V2 (A,
fig. 2). The pulse repetition rate of the
oscillator can be varied from 5 to 200
pulses per second by the REPETITION
RATE control. The blocking oscillator is
turn e d ON and OFF by MODULATION
switch S1.

b. Multivibrator V2. The multivibrator
is a flip-flop circuit having one stable and
one unstable condition of conductivity. The
multivibrator remains in the stable condi-
tion until a trigger pulse from the block-
ing oscillator switches it to the unstable
condition. The multivibrator recovers its
stable condition after several microsec-
ends (normally adjusted to 45 microsec-
onds), This action produces an output pulse
which is rectangular shaped with a nega-
tive-going spike (B, fig. 2).

c. Limiter CR1. The limiter removes
the negative-going spike from the multi-
vibrator pulse and establishes a 0-volt
direct-current (dc) reference level (C,
fig. 2). .

d. Cathode Follower V3. The cathode
follower acts as an impedance matching
device which matches the high impedance

of the limiter output, with very little loss
of multivibrator pulse voltage, to the im-
pedance of the rf oscillator input, which
is a relatively low impedance load (D,
fig. 2).

e. Rf Oscillator V4. The rf oscillator
is a pencil-type triode connected in a co-
axial-line cavity which produces rf oscil-
lations, The oscillator is tunable through
the range of 1,630 megacycles (mc) to
1,730 mc (1,615 mc to 1,715 mc in the TS-
538C/U), The rf output may be either con-
tinuous wave (CW) (F, fig. 2) or interrupted
continuous wave (icw) (E, fig. 2), depend-
ing on the position of MODULATION
switch S1. When the output is icw, the du-
ration of the interruption is adjusted to
45 microseconds (b above) and the repeti-
tion rate is adjustable from 5 to 200 pulses
per second (a above).

f. Output Power Attenuator. The output
power attenuator is an adjustable wave-
guive-type assembly which controls the
amount of rf power available at output
jack J1.

g. Frequency Meter. The frequency
meter is a coaxial cavity, the resonant
frequency of which is adjustable, Reso-
nance is indicated by a dip on meter Ml.

h. Crystal CR2 and Meter M1. T h e
crystal rectifies the rf current from the
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