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WARNING
DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the 160-volt cathode follower and amplifier cir-
cuits, or on the 117-volt ac line connections.

DO NOT TAKE CHANCES!

RADIATION HAZARD

D

o,

Ni 63 or Co 60

Tube type OB2WA used in this equipment contains radioactive material (para
4, TM 11-6625-213-12). This tube is potentially hazardous when broken; see
gualified medical personnel and the Safety Director if you are exposed to or cut
by a broken tube. Use extreme care in replacing this tube (para 31, TM 11-6625-
213-12).

Never place a radioactive tube in your pocket.

Use extreme care not to break a radioactive tube while handling it.

Never remove a radioactive tube from its carton until you are ready to use it.

Refer to paragraph 35, TM 11-6625-213-12 for handling, storage, and disposal
of radioactive material.
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o
CHANGE) HEADQUARTERS
) DEPARTMENT OF THE ARMY
NO. 1 ) WASHINGTON, DC, 15 January 1986

Direct Support, General Support, and Depot
Maintenance Manual
TEST SETS TS-538/U, TS-538A/U,
TS-538B/U, AND TS-538C/U
(NSN 6625-00-243-5174)

TM 11-6625-213-35, 8 May 1964, is changed as follows:
Title of the manual is changed as shown above.
PageZParagraph 1d, line 11. Change address to read:

“Commander, US Army Communications-Electronics
Command and Fort Monmouth, ATTN: DRSELME-MP,
Fort Monmouth, New Jersey 07703-5007.

Paragraph 2 is superseded as follows:

2. Consolidated Index of Army Publications and
Blank Forms. Refer to the latest issue of DA Pam 310-1
to determine whether there are new editions, changes or
additional publications pertaining to the equipment.
hange “radar” to “radiosonde” in the following
places:

Paragraph 4a, line 2.

Paragraph 4b, line 2.

Paragraph 4c, line 2.

Paragraph “45” to “50” in the following places:
Paragraph 5b, line 9.

Paragraph 5e, line 13.
aragraph 7e, line 14. Change “45" to “50".
[[Page 8. Haragraph 8b(l), line 2. Change “45” to “50”.
[Page 9. Raragraph 9b, line 33. Change “XV” to “XV4".

Paragraph 9b(2), line 17. Change “45 to “50".

Page 1T Paragraph 10, line 24. Change “decibles’ to
“decibels’.

[Page 15. [Paragraph 15b(4), line 3. Change “ 184" to* 18¢”.

Paragraph 16. The chart is superseded as follows:

Test Technical Common
equipment manual name
Mutimeter TS-:352 (*)/U°. | T™ 11-5527 Multimeter,
Oscilloscope, T™ 11-6625-1703-15 | Oscilloscope.
AN/USM-281 or
equivalent.
Test Set, Electron Tube ™ 11-6625-274-12 | Tube tester.
TV-7()IU".
Test Set, Electron Tube T™M 11-6625-316-12 | Electron tube
TV-2()IU". tester.

Page 17.|Paragraph 18b is superseded as follows:

b. Use of Chart. Troubleshooting at direct support,
general support, and depot level must usualy be per-
formed without use of associated items of the rawinsonde
system. A checklist for operationa testing of the TS-538
without the rawinsonde set receiver is provided in
paragrah 18d.

Paragraph 18d is superseded as follows:



d. Operational Tests. Operationa testing of the test set
may be performed without associated rawinsonde equip-
ment by performing the steps in the following chart. The
flow chart (para 18e) may be used when troubleshooting
the test set.

Sep
1

Action or Condition

Normal Condition

Corrective Measures

Perform the stirring
procedures described
in MJara ragh 13a of
TM 11-6625-213-12.

Connect the ac power
cable between the
power recentacle on
the lower right corner
of the front Fanel
and a 117-volt &
power source.

Set the Power switch
to ON and allow a
5-minute warmup
period.

Push the CRYSTAL
CHECK switch to
the left.

The power monitor
meter should
deflect the SET
POWER point.

Cdibrate the crystal
check circuit
(para32.1 of
™ 11-6625-213-12).

Sep

Action or Condition

Normal Condition

Corrective Measures

Place the MODULA-
TION switch to ON
and observe the
signdl at PULSE jack
J3with an
oscilloscope.

Perform the calibration
procedures
(section I1).

The observed pulse
should be similar
to that shown in
D of figure 2.

Repar modulation
creuits V1, V2, V3.

Action or Condition | .Normal Condition| Corrective Measures
Replace crystal CR2
Replace F1 or F2.
Repair ac input
circuit,
Replace T2.
Rotate the RF POWER | The indication on | Replace V5.
SET control fully the power moni- | Perform  oscillator
clockwise, then rotate | tor meter should |  cathode tuning
the OSCILLATOR | notdrop below | (paa3§).
FREQUENCY con- | the SET POWER | Replace V4, repar
trol from one limit tc |  point for any fre- | ~ oscillator (para 27
the other. quency setting. and 28).
Aline OSCILLATOR
Set the OSCILLATOR | The measured FREQUENCY con-
FREQUENCY con- | value should be | trol didl (para 32.2
trol to the center 1,680+1 of TM 11-6625-
(zero) mark, Use the |  megahertz. 231).

FREQUENCY
METER to measure
the rf value.




Paragrah 18e is added after paragraph 18d.

e. Troubleshooting Chart. The troubleshooting flow
chart in figure 9.1 is used in association with the opera
tional tests to identify the local area containing a malfunc-

tioning component.

Figure 9.1 is added after paragraph 18e.

NORMAL LOW

DEPRESS THE
CRYSTAL CHECK
SWITCH

ZERO

!

OR
LHIGH

A

3

RF POWER
INDICATED BY THE
POWER MONITOR METER

PERFORM THE
CRYSTAL CALIBRATION

OBSERVE THE
TUBE FILAMENTS

NORMAL LOW/N LT NOT LIT
A
OBSERVE MEASURE B PLUS REPLACE CR2 REPLACE FI,F2,T2
MODULATION TO PLATE OF THE OR OR
SIGNAL AT J3 RF OSCILLATOR REPAIR METER CIRCUIT AC INPUT CIRCUIT

NORMAL
NORMAL ABNORMAL
LOW/NONE
PERFORM REPAIR REPAIR CIRCUIT MEASURE FILAMENT
CALIBRATION MODULATION CIRCUITS V5, V6, B PLUS VOLTAGE TO
PROCEDURES V1, v2, V3 TO RF OSCILLATOR RF OSCILLATOR
NORMAL LOW/ NONE
N
A 3
MEASURE CATHODE REPLACE/REPAIR
VOLTAGE R16, FILAMENT
TO RF OSCILLATOR CIRCUIT
LESS THAN 3 VOLTS |
HIGHER THAN 7 VOLTS 4 TO 6 VOLTS
v l l
REPAIR REPAIR /REPLACE OSRCEIttL:ORRFOR
V3 CIRCUIT L2  EPLACE va
ELONAOO3

Figure 9.1 Troubleshooting Flow Chart, Test Set TS-538(*)/U.

Page 18. Paragraph 20. The chart is superseded as follows:




Transformer or coil Terminals | Ohms
Tl 1-2 Less than |
34 Less than |
v 1-2 8
34 98
4-5 98
3-5 195
67 Less than 1
Ll 270
L2 250




Figure 10 is superseded as follows:

105 v
INF % VARIES WITH THE RF OUTPUT FROM V4

% AFFECTED BY THE POLARITY OF THE ATTACHED OHMMETER
A VARIES WITH THE SETTING OF ADJUSTMENT(S)

RF OSCILLATOR
v 4
5675

6.2 VAC *74
250

BLOCKING OSCILLATOR MULTIVIBRATOR CATHODE FOLLOWER RECTIFIER
Vi ve v3 V5
6i101/6J6 WA 6l01/6J6 WA 6101/6 U6 WA 6X4wW
NOTES:

VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.

I
2. NC INDICATES NO CONNECTIONS, INF INDICATES INFINITE RESISTANCE.
3. VOLTAGES ARE DC UNLESS OTHERWISE STATED.
4 VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH A 20,000 OHMS-
PER-VOLT METER WITH CONTROLS SET IN THE FOLLOWING POSITIONS!
REPETITION RATE 200 CPS
OUTPUT POWER 100 DBM
OSCILLATOR FREQ MAX CCW
R F POWER SET MAX CW
MODULATION ON
POWER ON FOR VOLTAGE READINGS, ELONAOOI

OFF FOR RESISTANCE READINGS.

Figure 10. Test Sets TS538/U, TS538A/U, and TS-538B/U, Voltage and Resistance Measurements.



Page 19. Figure 11 is superseded as follows:

RF OSCILLATOR NOTES:
V4 |. VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.
5675 2. NC INDICATES NO CONNECTIONS, INF INDICATES INFINITE RESISTANCE.

3 VOLTAGES AND RESISTANCES MEASURED TO GROUND WITHA 20,000
OHMS-PER-VOLT METER, WITH CONTROLS SET IN THE FOLLOWING POSITIONS:

REPETITION RATE 200 CPS
OUTPUT POWER 100 DBM
OSCILLATOR FREQ MAX CCW
R.F. POWER SET MAX CW
% r_) MODULATION ON
POWER ON FOR VOLTAGE READINGS, OFF FOR

RESISTANCE READINGS

% VARIES WITH THE RF OUTPUT*FROM V4.
% % AFFECTED BY THE POLARITY OF THE ATTACHED OHMMETER.
A VARIES WITH THE SETTING OF ADJUSTMENT (S).

/[ to5v

INF

RECTIFIER VOLTAGE REGULATOR
v5 veé
6Xa4W 0B2wWA

6.2V / \ 7.4 %

2
0.6 250

ov 12v_A

12V A
38K A

4100 .
INF % ¥35K
al00 M A 2iva ov oV S > Ol oV
INF 22K 15K %* % 35K [¢]
BLOCKING OSCILLATOR MULTIVIBRATOR CATHODE FOLLOWER
Vi v2 v3
6101/6J6 WA 6101/6 JEWA 6101/6 J BWA
ELINAOO2

Figure 11. Test Set TS538C/U, Voltage and Resistance Measurements.



Page 33. Paragraph 32 is superseded as follows:

2 Crystal Calibration. Perform the crystal calibration
as described in paragraph 32.1 of TM 11-6625-213-12.
Page 34. Paragraph 34d, line 6. Change “45” to “50".
aragraph 370 is superseded as follows:

b. Perform step 1 through 4 of the operationa steps
(para 18d) and the crystal calibration (para 32.1 of TM
11-6625-213-12).
ppendix, line 3. Change “DA Pam 310-4 Index
of Tecnica Manuals, Technical Bulletins, Supply
Bulletins, Lubrication Orders and Modification Work
Orders.” to “DA Run 310-1 Consolidated Index of Army
Publications and Blank Forms.”






By Order of the Secretary of the Army: JOHN A. WICKHAM JR

General, United States Army

Chief of Saff
Officia:
MILDRED E. HEDBERG
Brigadier General, United Sates Army
The Adjutant General
DISTRIBUTION:

To be distributed in accordance with DA Form 12-36 literature requirements for TS-538/U,A,B,C.
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CHAPTER 1
FUNCTIONING OF TS-538( )/U

Section |. 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-

2

mation copy will be furnished to the indi-
vidual's immediate supervisor (officer,
noncommissioned o f f i ¢ e r, supervisor,
etc).

Not e: For other applicable forms and records, see
T™ 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
and 17).

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

Basic

A model | B model
model

Item C 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




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

Section Il. UNIT

5. Block Diagram

a. Blocking Oscillator V1. The blocking
oscillator produces positive pulses which
are used to trigger multivibrator V2 (A,

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,.

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

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 the crystal and meter cir-
cuits .

FUNCTIONING

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) (FLfig. 2) or interrupted
continuous wave (icw) (K, 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 MI.

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

3



rf oscillator so that the meter can monitor
the output power from the rf oscillator.
The meter also measures the frequency of
the rf oscillator or any external oscillator,
the frequency of which lies within the range
of the frequency meter.

i. Rectifier V5. The rectifier rectifies
the applied 117-volt alternating current
(ac) voltage and produces dc voltage for
the plate curcuits of tubes V3 and V6.

j. Voltage Regulator V6. The voltage
regulator is a gas-filled regulator tube
which produces a regulated +105 volts for
the plate circuits of tubes V1, V2, and V4.

6. Blocking Oscillator V1
fig. 3)

The blocking oscillator stage uses
a dual-triode 6101/6J6WA tube connected
as a single triode. The tube with its asso-
ciated circuit is a free-running positive
bias blocking oscillator that generates
triggering pulses for the multivibrator at
an adjustable repetition rate.

a. When MODULATION switch S1 is set
to the ON position, plate voltage of +105

N o

FREQUENCY
METER

volts is applied to the plates of tube V1,
This voltage makes V1 conduct and plate
current will begin to flow from ground, up
through resistor R5, through V1, through
the primary windings (1 and 2) of trans-
former T1, and through R1. As plate cur-
rent increases, a magnetic field builds up
in the primary windings and induces a volt-
age in the secondary windings (3 and 4) of
transformer T1. This induced voltage
drives the grid of V1 positive (with re-
spect to the cathode), more plate current
flows through the primary of T1, and more
voltage is induced in the secondary of T1.
As the positive bias voltage on the grid of
V1 increases, grid current will flow and
the parallel combination of capacitors C1B
and C2 will charge up to the voltage across
the secondary of T1. This charge will oc-
cur almost instantaneously because the
capacitors will charge through the cathode
to grid resistance of V1, which is very
low when V1 is conducting and grid cur-
rent is flowing.

b. The actions described in a above will
continue until V1 reaches plate current
saturation. Saturation isthecondition

CRYSTAL
CR2
IN23C

bC

METER
Mi

BLOCKING MUL_T I — .
OSCILLATOR VIBRATOR LIMITER
v hd V2 CR I
E101/6UE WA 6101/6J6 WA IN69
[ S—

c
O RecuLaTED
O"\(L\o5 VOLTS B+
oN

S

CATHCDE RF Ji
FOLLOWER ol OSCILLATOR ouTPUT
0 > VA POWER

6101/6J6 WA ATTENUATOR

5675

160 VOUSI% =

MODULATION [

RECT/FIER

VS

VOLTAGE
REGULATOR

REGULATED 105 VOLTS |B+

Ve

Exaw 0B2WA

. R.F POWER SET

AND SWITCH 54 TME625-213-35-7

Figure 1. Test Set TS-538(*)/U, block diagram.



KJ\ A BLOCKING OSCILLATOR
OUTPUT

B MULTIVIBRATOR OUTPUT

[ )
ov _ﬂ_ﬂ_ C LIMITER OUTPUT

D CATHODE FOLLOWER OUTPUT

E MODULATED
R-F OSCILLATOR OUTPUT

F UNMODULATED
R-F OSCILLATOR OUTPUT

T™ 5014-25

Figure 2. Test Set TS-538(*)/U, voltage wave-
forms and time relationships.

reached when a further increase in the
positive grid bias voltage will not cause
a corresponding increase in the plate cur-
rent of V1. Whenthe rateofcurrentcharge
through the primary starts to decrease,
the magnetic field collapses and induces
a large voltage of opposite polarity in the
secondary of T1. This large induced volt-
age drives the grid of V1 negative (with
respect to the cathode) and cuts off plate
current in V1. When V1 cuts off, no cur-
rent flows through the primary and no volt-
age is induced in the secondary of T1.
Since there is no longer any voltage at the
secondary of T1, C1B and C2 will discharge
through R2, R3, and R4. Tube V1 will con-
tinue to be cut off, by the negative bias
voltage across C1B and C2, until C1B and
C2 discharge to the cutoff value of V1.
Tube V1 will then conduct and the cycle
will repeat.

c. The time required for the capacitors
to discharge establishes the repetition
rate of the blocking oscillater and is de-
termined by resistors R2, R3, and R4.
Variable resistor R3 is adjusted [para 3B)
so that REPETITION RATE control R4
gives a range of 5 to 200 pulses per sec-

ond in accordance with the panel calibra-
tion.

d. The inductance of T1 and the circuit
capacity are such that the tube tends to
oscillate at a frequency of 2 megacycles
during the conducting period. Capacitor
C1A and resistor R1 form a decoupling
filter to keep rf voltage from the power
supply. When the tube conducts, the volt-
age at the cathode rises sharply because
C3 can charge rapidly through the low
plate resistance of V1. However, when the
tube is cut off, the cathode voltage cannot
fall rapidly because C3 must discharge
through the large resistance of R5. The
resulting waveform of the output voltage
taken from the cathode of V1 is shown in

A, [figure 2]

7. Multivibrator V2
fig. 4

The multivibrator stage uses a dual-
triode 6101/6J6WA tube connected in a
one-shot cathode-coupled multivibrator
circuit.

a. With no input trigger pulses from the
blocking oscillator, one triode section of
tube V2 is cut off while the other section
is conducting. This condition is the result
of the biasing arrangement used for the
two triode sections. The grid of V2B is
returned to the cathode through resistors
R10 and R9. With no input from the block-
ing oscillator, no current flows through
these resistors and the grid bias of V2B
is zero; therefore, V2B conducts heavily.
The plate current of V2B flowing through
R7 causes a voltage drop across R7 with
the polarity shown in[figure 4] Since grid
resistor R6 of V2A is connected to the
negative end of R7 and the cathode to the
positive end, the voltage drop across R7
is the bias voltage for V2A. This voltage
is enough to keep V2A cut off in the ab-
sence of trigger pulses from the blocking
oscillator.

b. The positive pulses from the cathode
of V1 are applied to a differentiating cir-
cuit consisting of C4 and R6. Differentia-
tion of the rapidly rising edge of the input
voltage causes sharp, positive pulses of
short' duration to be developed across R6
which are applied to the grid of V2A.
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Figure 3. Test Set TS8-638(*)/U, blocking oscillator V1, simplified schematic diagram.

c. While cut off, the voltage at the plate
of V2A is the full supply voltage of +105
volts, and C5 charges to this voltage
through R7 (the plate to grid resistance of
V2B, which is very low when V2B is con-
ducting) and R8. When a positive pulse
from the differentiating circuit is applied
to the grid, V2A will conduct and plate cur-
rent will flow through R7 and R8. This
plate current will result in a voltage drop
across R8 which will decrease the amount
of voltage at the plate of V2A. Capacitor
C5 will then discharge to this decreased
plate voltage through R10, R9, and the plate
resistance of V2A, which is very low when
V2A is conducting. This discharge current
will result in a high negative bias voltage
to be dropped across R10 and R9. This
bias voltage will cut off V2B.

d. Triode section V2B remains cut off
until C5 discharges enough to decrease

[

the negative bias voltage on the grid of
V2B. When the negative bias voltage de-
creases, V2B will conduct and plate cur-
rent will flow through R7 and R11. The
current through R7 will cause a negative
bias voltage to be developed across R7
which will cut off V2A. When V2A is cut
off, C5 will recharge to the value of the
supply voltage. The multivibrator is now
in its original state and will remain in
this condition until the application of the
next positive pulse to the grid of V2A.

e. During the time that V2B is cut off,
its plate voltage is high. The output taken
from this plate is, therefore, in the form
of a positive rectangular pulse for each
pulse from the blocking oscillator (A, fig.
2). The sharp negative spike immediately
following the positive pulse is a result of
a temporary h i g h plate current in V2B
when C5 charges. The charging current



of C5 creates a high positive grid bias
voltage across R10 and R9 which makes
V2B conduct heavily. This positive grid
bias voltage decreases steadily until C5
has become charged and the grid of V2B
resumes its zero bias condition of stabil-
ity. The duration of the positive pulse pro-
duced at the plate of V2B is determined
by the length of time required for C5 to
discharge. The time depends on the sum of
the value of resistors R9, R10, and the
plate resistance of V2A. Variable resistor
R9 is adjusted to make this pulse width
45 microseconds +5[(para 34).

8. Limiter CR1 and Cathode Follower V3
(fig_% and 5)

a. The limiter stage uses an IN43 or
IN69 type crystal diode connected in a
positive series diode limiter circuit.

(1) When cut off, the full supply volt-
age of +105 volts appears at the
plate of V2B. Capacitor C6 charges
to this voltage through R12 in par-
alel with R13 and CR1, and R11.

(2) When conducting, the voitage at the
plate of V2B is decreased. Capac-

itor C6 discharges to this de-
creased value through R12, R7, and
the plate resistance of V2B.

Crystal diode CR1 has a low re-
sistance when current flows
against the arrow and a very high
resistance when current tries to
flow with the arrow. When C6 dis-
charges, no current flows through
R13. Therefore, when C6 charges,
the voltage across R13 will be pos-
itive; when C6 discharges, the volt-
age across R13 will be zero.

b. The cathode follower stage uses a
6101/6J6WA dual-triode tube connected
as a single triode.

(1) With no positive pulse applied
across R13, the grid of V3 is a
ground potential. The supply volt-
age of +160 volts is applied to the
plate, and the plate current through
V3 is limited to approximately 10
milliamperes by the plate resist-
ance of the tube and the resistance
of coil L2 in the cathode circuit.
The cathode voltage at this time is
approximately +4 volts. When a
positive pulse is applied across

+105 V

TM 5014-9

Figure 4. Test Set TS-538(*)/U, multividrator V&, simplified schematic diagram.



R13, V3 is driven positive for the
duration of the pulse (45 micro-
seconds). The plate current of V3
increases and the cathode voltage
rises above +4 volts during the
input pulse. The rise in the cathode
voltage is approximately equal to
the rise in grid voltage.

At the end of the positive pulse,
the plate current of V3 is reduced
sharply to its original value. The
sudden decrease of current through
the cathode coil causes a voltage
to be induced in L2 which drives
the cathode voltage below its orig-
inal value of +4 volts; then, during
the interval between pulses, the
cathode voltage gradually rises to
its original value of +4 volts in
preparation for the next i n p u t
pulse. The gradual rise in cathode
voltage is caused by charging ca-
pacitor C8[(fig] 7) which is con-
nected to the cathode of V3 through
L4. In the TS-538C/U, L4 is omit-
ted. The cathodes of V3 and V4 are

c6 CR |
OlUF ING2
RI3
47K
8 RI2

connected together, through L4 (di-
rectly in TS-538C/U), so that the
pulse voltage is the same at the
two cathodes.

(3) The cathode of V3 is also connected
to the PULSE jack on the front panel
to allow convenient checking of the
pulse width and rate.

9. Rf Oscillator V4
[fig_b, 7, and 8)

The rf oscillator assembly consists of
resonant cavities, oscillator tube V4,
built-in isolation impedances for the sup-
ply leads, and a dual output provision: one
for monitoring and one for delivering rf
power to the apparatus under test. The as-
sembly varies somewhat between models
of the test set as described in b and ¢ below.

a. Oscillator Tube Construction. The rf
oscillator tube is a pencil-type, medium
mu triode with coaxial cylindrical ele-
ments. The construction of the tube is
shown in The tube has a metal
cylinder at each end, joined together by

V3
6101/6 JEWA

+180V
g I
™
5/ 6
>
N
.______TO
» V4

\ \
gL

L2
100 MH

TM5014 - 10

Figure § Test Set TS-538(*)/U, limiter CR1 and cathode follower V3,
simpitfied schematic diagram.

GPO 806-202=2



two glass cylinders. At the center of the
tube is a large metal disk which supports
the grid. The upper metal cylinder is the
anode or plate. It is made of steel and
heavily plated with silver to reduce re-
sistance. The grid is a cylindrical mesh
supported from one end by a steel and
silver-plated grid support disk. The cath-
ode, consisting of a Short length of nickel
tubing, is connected to and supported by
the metal cylinder at the lower end of the
tube. Connections to the heater are made
through two wires projecting through a
glass button sealed in the lower end of the
tube. A short copper exhaust tube is in-
serted in the upper end of the plate cy-
linder. The exhaust tube is sealed after
the tube is evacuated.

b. Oscillator Assembly Construction in
Test Set TS538/U, TS538A/U, and TS
538B/U. The parts that make up the oscil-
lator assembly are shown in[figure 18.
Oscillator tube V4 is mounted in a coaxial
resonant cavity within which it is supported
by the grid support disk. Since the grid is
to be kept at ground potential, grounding of
the large diameter grid support disk
physicaly separates, the plate and cathode
circuits to provide effective isolation be-
tween them. The center conductor of the
cathode coaxial cavity is the cathode sup-
port cylinder of the oscillator tube itself.
Similarly, the center conductor of the plate
coaxial cavity is the plate cylinder of the
oscillator tube. To tune either the cathode
or plate cavity, the length of the cavity (the
point at which the center conductor is
shorted to the outer conductor of the co-
axial cavity) is adjusted. The cathode
circuit is tuned by screwing the cathode
plunger in or out according to the instruc-
tions in[paragraph 38.| The short between
the outer and inner conductors is made
capacitive rather than direct to enable the
bias voltage and the modulating pulses to
be applied to the cathode. These voltages
are applied to the cathode through polyiron
choke L4 and a cathode clip which is
fastened to the cathode support cylinder of
the oscillator tube. Connections to the
heater are made through socket XV which
is of the type used with subminiature tubes.
One side of the heater is grounded and the

other side is connected through polyiron
choke L3 to the filament supply voltage.
Tuni ndg of the plate cavity is accomplished
by adjusting the position of the plate
pIunger The plate plunger has spring
contacts which connect to the inner con-
ductor, the plate cylinder, and to the outer
conductor of the cavity, providing a capac-
itive short between the conductors. The
position of the plunger along the axis is
controlled through the tuning shaft and
bellows arrangement, by the OSCILLATOR
FREQUENCY dia on the front panel. The
dc operating voltage is supplied to the
plate cylinder through polyiron choke L6.
The rf energy from the plate cavity is
coupled to the attenuator assembly and to
the frequency meter and detector unit
assembly.

c. Oscillator Assembly Construction in
Test Set TS538C/U. The parts that com-
prise the oscillator assembly in Test Set
TS-538C/U are shown in They
differ in several details from those of
earlier models, especially in the construc-
tion of the cavities. Oscillator tube V4 is
concentrically m o u nt e d in a coaxial
resonant cavity and supported by the
grid disk. In addition to supporting the
tube, the grounded grid disk physically
and electricaly isolates the two cavities
from each other. The center conductor of
the cathode cavity is the cathode support
cy linder of the oscillator tube itself.
Similarly, the center conductor of the
plate cavity is the plate cylinder contact
of the tube, extended by the added plate
line, ES1. This plate line is centered at
the inner end of the plate cavity by means
of threaded teflon bead E50, keyed to its
shaft. A wire threaded through this teflon
bead conducts B+ potential from the outer
wall of the cavity (plate and sleeve E49) to
the plate line and thus to the plate of the
tube. Capacitive tuning of the cavity is
accomplished by adjusting the position of
plate plunger E48 which is mechanically
controlled by the tuning dial. The plate
plunger is a metal ‘shaft and teflon bead
assembly that is threaded to fit threads
inside the plate sleeve. Tuning of the
cathode cavity is accomplished as
described inlparagraph 38.| Connections to

9



the heater are made through socket XV4
which is of the subminiature type. One
side of the filament is grounded through
C7. The B+ potential is applied through
feedthrough capacitors C13 and C12 and
the section of transmission line. The rf
energy is taken from the plate cavity
through the attenuator and JI1.

d. Oscillator Theory. The simplified
schematic diagram of the rf oscillator
circuit (fig__¥) represents the circuit used
in Test Set TS-538(*)/U.

(1) The plate and cathode coaxial cav-
ities are replaced by equivalent
parallel resonant circuits, forming
a tuned plate, tuned cathode,
grounded grid oscillator. Polyiron
choke L6 and capacitor C12 (C13
in the TS-538C/U) prevent rf en-
ergy from entering the B supply,
polyiron choke L4 and capacitor
C8 isolate the cathode follower
from the rf currents, and polyiron
choke L3 and capacitor C7 (fig.
[33] and 34) isolate the filament
supply. The rf energy is coupled
from the plate tank circuit to out-
put jack J1 (through the attenuator
assembly) and to the frequency me-
ter and detector unit assembly.

(2) Coil L2 is common to the cathode
circuit of cathode follower V3 and
oscillator V4. The voltage at the
cathode of V3 is applied to the
cathode of V4. When the MODULA-
TION switch is turned off, the
voltage at the cathode of V3 is
approximately +4 volts. Since the
grid of V4 is at ground potential,
bias voltage of -4 volts is applied
to the rf oscillator tube. Under
this condition, V4 will oscillate
continuously and supply a cw out-
put. When the MODULATION
switch is turned ON, the voltage
at the cathode of V3 rises for the
duration (45 microseconds) of the
pulse from the multivibrator. The
cathode voltage of V4 also rises
and the rise is sufficient to inter-
rupt the oscillations. At the end of
the multivibrator pulse, the cath-
ode voltage is reduced and the
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oscillations start again. If the cath-
ode voltage is returned to +4 volts
at the end of the pulse, oscillations
would build up comparatively
slowly. Actually, the cathode volt-
age is reduced to a value less
than +4 volts at the end of the pulse
so that the oscillations can build
up more rapidly to their full ampli-
tude.

(3) The rf oscillator circuit may be

considered equivalent to that of a
conventional Colpitts oscillator.
The equivalent rf circuit, including
the plate and cathode resonant cir-
cuits and the capacitance between
plate and cathode Cpk, is shown in
A,[figure 8. The plate-to-grid
capacitance is included in Cp
(capacitance in the cathode tuned
circuit) and the grid-to-cathode
capacitance is included in Ck
(capacitance in the cathode tuned
circuit). Parts B and A of [figurd
8 are identical, except that the
circuit elements have been rear-
ranged. Parallel arrangement of
Ckand Lk presents a capacitive
reactance to the frequency of oscil-
lation. This capacitive reactance
forms a voltage divider with Cpk
that supplies a grid-to-cathode
voltage out of phase with the plate
voltage; this satisfies a necessary
condition for oscillation. When the
cathode circuit is tuned to a fre-
guency below the frequency of os-
cillation, it can be replaced by an
equivalent capacitance Ci (C,_figl
8). If the reactance of the cathode
circuit were inductive, the phase
of the grid-to-cathode voltage
would be reversed and oscillations
could not be sustained. Since at
least one inductive reactance is
required to form a tank circuit,
the plate circuit must present an
inductive r ea ct an c e to the fre-
guency of oscillation, This occurs
when the plate circuit is tuned to
a frequency above the frequency of
oscillation. The plate circuit may
then be replaced by an equivalent



inductance Li([C. fig. 8). The re-
sulting equivalent circuit (C,[fig.]
is similar to that of a Colpitts
oscillator.

(4) Capacitor Ci(C, must be
large in comparison to Cpk be-
cause only a small portion of the
plate rf voltage must be applied
between grid and cathode to main-
tain oscillations. In effect, the total
capacitance in the tank circuit is
determined by Cpk (Cpk and Ci1are
connected in series) and is com-
paratively independent of the value
of C1. For this reason, the tuning
of the cathode cavity has relatively
little effect upon the oscillator fre-
guency. The cathode cavity is ad-
justed for maximum output from
the oscillator tube. Tuning the
plate cavity varies Liand has
considerable effect on the oscil-
lator frequency. The plate cavity
is tuned by the OSCILLATOR FRE -
QUENCY control which gives an
oscillator frequency range of 1,630
to 1,730 mc (1,615 to 1,715 mc in
the TS-538C/U).

(5) The R. F. POWER SET control
(R20, flg. 7) ladjusts the dc voltage
applied to the plate of oscillator
tube V4. The amount of output
power obtained from the oscillator
is controlled in this manner.

10. Output Power Attenuator

The rf energy from the plate cavity of
the rf oscillator is propagated into a
circular waveguide of variable length and
is fed to output jack J1. This entire as-
sembly, called the output power attenua-
tor, is shown in The inner
diameter of the waveguide is less than
one-half wave length of the rf oscillator
frequency; therefore, the cutoff frequency
of the waveguide is greater than the oscil-
lator frequency so that the wave is atten-
uated as it passes through the waveguide.
The attenuation caused by this type of
waveguide is proportional to the length
of the waveguide section. The OUTPUT
POWER control on the front panel, through

EXHAUST TUBE

HEATER PLATE CYLINDER

CATHODE

CATHODE SUPPORT
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Figure 6. Test Set TS-538(%)/U, rf oscillator
V4, cross-sectional view,

TM 5014-8

a rack drive gear and a sliding section
of wave guide, controls the length of wave-
guide in use, and thereby controls the
amount of power available at output jack
J1. The output is picked up by a movable
resistive loop (R22,[fig. 3B and 34) which
is connected to J1. The OUTPUT POWER
control is calibrated directly in decibles
referred to 1 milliwatt (dbm) to show the
rf power available at J1. This calibration
holds true only when the total rf power
generated by the oscillator is at a fixed
reference level. This level is set by turn-
ing the R. F. POWER SET control until
the power monitor meter indication is at
the SET POWER point, with the frequency
meter detuned from resonance.

11. Frequency Meter

Part of the output of the rf oscillator
is taken from the plate cavity by a re-
sistive pickup loop (R21) and fed to the
frequency meter cavity through an rf
coupler, The entire frequency meter and
detector unit assembly, including the fre-

guency meter cavity, the rf coupler, and
the crystal unit, is shown in of

n
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Figure 7. Test Set TS-6§38(*)/U, rf oscillator
V4, simplified schematic diagram.

TM 11-6625-213-12. The frequency meter
cavity is of the coaxial-line type. It con-
sists of an adjustable quarter-wave section
of coaxial line, The coaxial line is made
up of a cylindrical cavity outer conductor
and a solid rod inner conductor. The pro-
trusion of the inner conductor into the
cavity is controlled by the FREQUENCY
METER knob on the front panel. The
center conductor is short-circuited to the
outer conductor at the threaded end. The
projecting end is isolated and far enough
away from the other end of the cavity
to be effectively an open circuit. When
the inner conductor projects into the cavity
approximately one-quarter wave length for
the frequency in the rf coupler, the cavity
resonates. The high impedance of the
cavity at resonance produces a large re-
flection loss and absorbs power; this re-
duces the power applied to the crystal
circuit and registers as a dip on the power
monitor meter for indicating purposes.
The FREQUENCY METER dial is cali-
brated directly in mc, with a total range
of 1,630 to 1,730 mc (1,615 to 1,715 mc in
the TS-538C/U).
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12. Crystal CR2 and Meter M1

a. Crystal CR2, which is either a type
IN21B or 1N23B, is connected to the same
pickup loop that couples power fro-m the
oscillator cavity to the frequency meter
cavity. The crystal rectifies the rf current.
When V4 is oscillating, rectified current
flows through the crystal and through the
meter circuit, causing deflection of the
meter. Polyiron choke L5 and the capac-
itance to ground form an rf filter. Since
the current through the meter is propor-
tional to the rf power entering the crystal,
the meter deflection is proportional to the
rf output of the oscillator. When the fre-
guency meter resonates, the current
through the crystal and meter circuit is
decreased, causing the meter pointer to
dip sharply to the left as the frequency
meter passes through resonance. When the
FREQUENCY METER knob is adjusted for
maximum dip of the meter pointer, the
FREQUENCY METER dial indicates the
true frequency of the test set output. An
antenna may also be connected to the fre-
guency meter and detector unit assembly
and, when an external transmitter is lo-
cated near the antenna, its frequency may
be determined by use of the frequency
meter. Current also flows through the
crystal and meter circuit, causing deflec-
tion of the meter proportional to the
transmitter output. If the transmitter is
located at some fixed distance from the
antenna of the test set, the test set meter
may be caibrated. When Radiosonde
Transmitter T-93/AMT-4 is held at a
distance of 8 inches from the test set
antenna, the meter should deflect into
the GOOD section of the scale if the trans-
mitter is acceptable. When the frequency
meter is not tuned to resonance and the
antenna is not attached to the test set,
the crystal and meter circuit is used to
set the output of the test set oscillator
to a reference level. The R. F. POWER
SET control is adjusted until the meter
pointer is at the SET POWER point on
the scale; then the calibration on the
OUTPUT POWER dia indicates the amount
of power in -dbm available at output jack
J1.
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Figure 8. Test Set TS-638(*)/U, rf oscillator V4, equivalent circuits.

b. The operation of crystal CR2 can be
checked by means of CRYSTAL CHECK
switch S2 on the front panel. When the
switch is held to the left, a portion of the
filament voltage is applied to the crystal
and meter circuit through switch section
S2A. At the same time, switch section
S2B makes rectifier V5 inoperative so
that, with no B+ voltage, oscillator V4
does not functiodm%?: and 34). With
the switch held to the left, the power
monitor meter indication should be ap-
proximately at the SET POWER point if
the crystal is good. If the crysta is known
to be good but the correct meter indication
is not obtained, R17 should be adjusted
while the CRYSTAL CHECK switch is held
to the left until the correct meter reading
is obtained.

13. Rectifier V5 and Voltage Regulator V6
[fig. 38 and 34)

a. The rectifier stage uses a duo-diode
6X4W tube connected in a full-wave rec-
tifier circuit with a pi-type capacitor-
input filter,

(1) When J2 is connected to a 117-
volt ac power so ur ¢ e and the
POWER switch is set to the ON
position, ac current will flow in
the primary windings (1 and 2) of
transformer T2. Fuses F1 and F2
protect the transformer against an

overload in current and from
shorts in the secondary circuits
of T2.

(2) Windings 6 and 7 step down the
voltage induced from the primary
of T2 to 6.3 volts ac. This ac

s2a
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Figure 9. Test Set T'S-638(*)/U, frequency meter,
crystal, and panel meter circuit,
stmplified schematic diagram.
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voltage is used to supply filament
power for tubes V1, V2, V3, and
V5.

(3) Windings 3, 4, and 5 step up the

(4)

voltage induced from the primary
of T2 to 370 volts ac. When the
R. F. POWER SET control is set
to a clockwise position, pin 4 of T2
is grounded, thereby completing
the dc path for the rectifier cir-
cuit. The ac voltage across wind-
ings 3, 4, and 5 of T2 is constantly
changing in polarity. When pin 3
becomes more positive than pin 5
of T2, current will flow from pin
3 to pin 4 of T2, up to capacitors
C9 and C10, through coil L1,
through pins 7 and 1 of V5, and
back to pin 3 of T2. When pin 5
becomes more positive than pin 3
of T2, current will flow from pin 5
to pin 4 of T2, up to capacitors
C9 and C10, through coil L1,
through pins 7 and 6 of V5, and back
to pin 5 of T2.

The voltage across C9 is a pul-
sating dc. Coil L1 smooths out the
pulsations so that the voltage
across C10 is almost pure dc. The
dc voltage across C10 is approx-
imately 90 percent of the voltage
across windings 3 and 4 or 4 and 5

of T2, or +160 volts. This voltage
is applied directly to the plate of
cathode follower V3.

b. The voltage regulator stage uses a
gas-filled cold-cathode OB2WA tube.
(1) When V5 begins to conduct, the

(2)

+160 volts developed across C10
is applied across voltage regulator
tube V6. This voltage is enough to
ionize the gas in the tube. The
degree of ionization of this tube
varies with the amount of current
flowing through it. When a large
current flows through the tube, the
gas is highly ionized a n d the in-
ternal impedance of the tube is low;
conversely, when a small current
flows through the tube, the gas is
ionized to a much smaller degree
and the impedance of the tube is
high. This condition keeps the
voltage drop across the tube at a
constant +105 volts.

This voltage is applied to tubes
V1, V2, and V4. The remaining
+55 volts is dropped across R19.
Resistor R19 is also used to limit
the maximum amount of current
flowing through V6 so that the
current rating of the tube will not
be exceeded.



CHAPTER 2
TROUBLESHOOTING

Section |. GENERAL TROUBLESHOOTING TECHNIQUES

Warning: Certain points located throughout the chassis of the test set operate at
voltages above 150 volts. Do not touch these points while power is applied to the test set.
Be very careful when handling or testing any part of the test set while it is connected

to the power source.

14. General Instructions

Troubleshooting at field and depot main-
tenance level includes all the techniques
outlined for organizational maintenance
and any special or additional techniques
required to isolate a defective part. The
field maintenance and depot procedures
are not complete in themselves but sup-
plement the procedures described in TM
11-6625-213-12. The systematic trouble-
shooting procedure, which begins with the
operational and sectionalization checks
that can be performed at an organizational
level, must be completed by means of
sectionalizing, localizing, and isolating
techniques.

15. Organization of Troubleshooting
Procedures

a. General. The first step in servicing
a defective test set is to sectionalize the
fault, Sectionalization means tracing the
fault to the major component (or in the
case of the test set, to the major circuit
responsible for the abnormal operation of
the test set). The second step is to localize
the fault. Localization means tracing the
fault to the defective part responsible for
the abnormal condition. Some faults, such
as burned-out resistors, arcing, and
shorted transformers often can be located
by sight, smell, and hearing. The majority
of faults, however, must be localized by
checking voltages and resistances.

b. Sectionalization and Localiza-
tion. The tests listed below will aid in
isolating the trouble. The first step in
tracing trouble is to locate the major cir-
cuit at fault, and then isolate the trouble

within that circuit by voltage, resistance,

and continuity measurements.

(1) Visual inspection. The purpose of
visual inspection is to locate faults
without testing or measuring the
circuits. All meter readings or
other visual signs should be ob-
served and an attempt made to
sectionalize the fault to a partic-
ular unit.

(2) Operational tests. Operational
tests frequently indicate the gen-
eral location of trouble. In many
instances, the tests will help in
determining the exact nature of the
fault. The daily preventive mainte-
nance checks and services chart
(para 20, TM 11-6625-213-12) is a
good operational test.

(3) Voltage and resistance measure-
ments. Use resistor and capacitor
color codes[(fig. 31 and 32) to find
the value of the components, Use
voltage and resistance diagrams
and 11) to find normal
readings, and compare them with
readings taken.

(4) Troubleshooting chart. The trou-
ble symptoms listed in the charts
(TM 11-6625-213-12 andpara 18d)
will aid in localizing trouble to a
component part.

(5) Intermittent troubles. In all these
tests, the possibility of intermit-
tent troubles should not be over-
looked. If present, this type of
trouble may be made to appear by
tapping or jarring the equipment.
Be very careful when doing this,
because additional troubles may
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occur. This is particularly true in
the case of the rf oscillator, min-
iature tubes, crystals, etc. It is
possible that some external con-
nection may cause the trouble.
Test the wiring [(fig. 356 and 36)
for loose connections and move the
wires and components with an in-
sulated tool, such as a pencil or
fiber rod. This action may show
where a faulty connection or com-
ponent is located.

16. Test Equipment Required for
Troubleshooting

The following chart lists test equipment
required for troubleshooting Test Set TS-

Section IlI.

538(*)/U, the associated technical man-
uals, and the assigned common names.

Test Technical Common
equipm manual name

Multimeter TS- [TM 11-5527 —=eee- Multimeter.
352(*)/Ua,

Test Set, Elec- | TM 11-6625-274-12 [Tube
tron Tube TV~ tester,
7¢%)/UP.

Test Set, Elec- | TM 11-6625-316-12 | Electron
tron Tube TV- tube
2(%)/U¢C, tester.

Tool Equipment [SB11-526 c—eeew-- Tool
TK-87/U. Equip-

ment.,

8lndicates Multi meters I'S-352 U, TS-3524 U,
and T$-3 52B "U.

bindicates Test Sets, Electron Tube TV-7/U, TV-TA /U,
TV-7B,/U, and TV-7D /.

©Used at fifth echelon only and indicates Test Sets,
Electron Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U.

TROUBLESHOOTING TEST SET TS-538(*)/U

Caution: Do not attempt removal or replacement of parts before reading the instruc-

tions in[paragraph 21]

17. Checking B+ Circuits for Shorts

a. When to Check. When any of the fol-
lowing conditions exist, check for short
circuits and clear the trouble before apply-
ing power:

(1) When the test set is being serviced,
and the nature of the abnormal
symptoms is not known.

(2) When abnormal symptoms re-
ported from operational tests in-
dicate possible power supply trou-
bles.

b. Conditions for Tests. Prepare for the
short-circuit tests as follows:

(1) Remove the test set from its case
(para 20).

(2) Set the MODUALTION switch to
ON.

(3) Turn the R. F. POWER SET dial
clockwise until the switch clicks.

(4) Turn or switch off all other
switches.

c. Measurements. Make the resistance
measurements indicated in the following
chart. If abnormal results are obtained,
make the additional isolating checks out-
lined, When the faulty part is found, re-
pair the trouble before applying power
to the unit.

Short-circuit tests

Point of measurement

Normal indication

Isolating procedure

Between pin 7 and pin 4 of tube

Infinite resistance

If resistance i8 zero, check for

V5 ¢tg—tH and 11). shorted filter capacitor C9 or C10,
Between pin 5 and pin 2 of tube Infinite resistance -=----——--- If resistance is zero, check for
V6 (fig—t9 and 11). shorted capacitor C11.

If resistance is low, check for a
shorted bypass capacitor in one of
the plate circuits of tubes V1
through V4 ¢fig=38 and 34) or for
leakage in one of the filter capaci-
tors (C9, C10, or C11).




18. Localizing Troubles

a. General. In the troubleshooting chart
(d below), procedures are outlined for
localizing troubles to a stage within the
sections of the test set. Parts locations
are indicated in[figures 12 through 15.
Voltage and resistance measurements are
shown in and 11. Depending
on the nature of the operational symptoms,
one or more of the localizing procedures
will be necessary. When trouble has been
localized to a particular stage, use voltage
and resistance measurements to isolate
the trouble to a particular part.

b. Use of Chart. The troubleshooting
chart is designed to supplement the opera-

tional checks detailed in TM 11-6625-
213-12.

Caution: If operational symptoms are
not known, or if they indicate the possibil-
ity of short circuits within the indicator,
make the short-circuit checks described
in[paragraph 17|before applying power to
the unit.

c. Conditions to Tests. All checks out-
lined in the chart are to be conducted
with the test set connected to a 117-volt
ac source.

d. Troubleshooting Chart.

Note: Perform the operations in the daily mainte-
nance service and inspection chart (TM 11-6625-
213-12) before using this chart, unless trouble has
already been localized.

Symptom

Probable trouble

Correction

1, Filaments fail to light when
POWER switch S3 is thrown
to the ON position,

Fuses blown -~---

Heater winding or primary
winding of transformer T2
open or shorted,

Replace fuses F1 and F2, If they
blow again, determine fault before
renewing. Check C9, C10, C11,
and C12,

Make continuity tests of power trans-
former windings, Make resistance
checks,

2. No deflection of power moni- Same as above
tor meter when CRYSTAL
CHECK switch 18 pushed to

the left.

Defective crystal CR2 ——-=v-—-

Defective meter or crystal cir-
cuit components.

Same as above.

Replace crystal CR2 (TM 11-6625-
213-12).

Check components R14, R15, R18,
M1, and S2.

3. Meter deflection more than
1/4 inch below SET POWER
point when CRYSTAL
CHECK switch is held to the
left. Antenna not attached.

Defective crystal CR2 ~w--=~=-

Replace crystal, If reading is still
incorrect after trying several crys-
tals, recalibrate crystal circuit

(par3R),

4, Power monitor meter does
not deflect when R, F.
POWER SET control is ro-
tated clockwise, but deflec-
tion is normal for crystal
check,

Defective rf plumbing -----=--
Defective rf circuit

Check and replace plumbing.

Check voltage at plate connection or
rf oscillator assembly. Voltage
should vary linearly from +70 to
1105 volts as R, F, POWER SET
control is varied. If voltage re-
mains at +105, rf tube may be burn-
ed out, Before replacing tube,
check entire rf circuit. Check fila-
m volt Make continuity tests
in plate and filament circuits.

5. Rf oscillator output is cw
when MODULATION switch
is in either the ON or OFF
position.

Multivibrator inoperative ~=-~-

Cathode follower inoperative -~

Blocking oscillator hi;mgpe_r:ax- No plate voltage on tube V1, Check

R1 and primary of transformer T1
for open circuit. Make voltage and
resistance checks to localize
trouble to a component,

Blockingoscillatorsignalnot™on on grid
of V2; check C4. Makb resistance
and voltage checks of entire circuit
of V2,

Check CR1, C6, and L2; replace if
necessary. Make voltage and

_ resistance checks.

17



19. Isolating Trouble Within Stage

When trouble has been localized to a
stage, use the following techniques to iso-
late the defective part:

a. Test the tube involved, either in the
tube tester or by substituting a similar
type tube which is known to be operating
normally.

b. Take voltage measurements at the
tube sockefs (fig] 10 and 11) and other
points related to the stage in question.

c. If voltage readings are abnormal,
take resistance readings and 11)
to isolate open and short circuits. Refer
also to the dc resistances of transformers
and coils in[paragraph 20|

d. If all checks fail to indicate a defec-
tive part, check the calibration of the test
set through 38).

105y
INF
 —

RF OSCILLATOR
v a
5675

e. Use the wiring diagram and
36) to trace circuits and to isolate the
faulty component,

20. Dc Resistances of Transformers and Coils

The dc resistances of the transformer
windings and the coils in the test set are
listed below:

Trz;r;scfgirlmer Terminals Ohms

T1 1-2 Less than1
3-4 Less than 1

T2 1-2 8
3-4 70
4-5 70
3-5 140
6-7

L1 --- 308

L2 — 350

NG
_C_ b ov

£ 4
105y N
F
VOLTAGE REGULATOR
Ve
0B2WA

BLOCKING  OSCILLATOR MULTIVIBRATOR

vl
6i01/6J6 WA

2
GIOI/EJEWA

NOTES:
VOLTAGE READINGS ABCVE LINE, RESISTANCE READINGS BELOW LINE
NC INDICATES NO CONNECTIONS, INF INDICATES INFINITE RESISTANCE
VOLTAGES ARE DC UNLESS OTHERWISE STATED
VOLTAGES AND RESISTANCES MEASURED TO GROUND WITH
PER-VOLT METER WITH CONTROLS SFT IN THE FOLLOWING 0S:

s Ul —

CATHODE FCLLOWER
V3
6101/6J6 WA

A 20
A 20, C
=)

REPETITION RATE 200 CPS

QUTPUT POWER 100 DBM

OSCILLATOR FREQ MAX CCW

RF POWER SET MAX Cw

MODULATION ON

POWER ON FOR VOLTAGE READINGS,

OFF FOR RESISTANCE READINGS

TM50i4-19

Figure 10. Test Sets TS-§38/U, TS-6§38A/U, and TS-538B/U,
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RF OSCILLATOR NOTES:

va i, VOLTAGE READINGS ABOVE LINE, RESISTANCE READINGS BELOW LINE.
5675 2 NCINDICATES NO CONNECTIONS, INF INDICATES INFINITE RESISTANCE
3 VOLTAGES AND RESISTANCES MEASURED TO GROUND WITHA 20,000
OHMS-PER-VOLT METER, WITH CONTROLS SET IN THE FOLLOWING POSITIONS:

REPETITION RATE 200 CPS

OUTPUT POWER 100 DBM

OSCILLATOR FREQ MAX CCw

RF POWER SET MAX CW

MODULATION ON

POWER ONFOR VOLTAGE READINGS, OFF FOR

RESISTANCE READINGS

105V 175V 185V AC
INF

185V AC
70

NC

RECTIFIER VOLTAGE REGULATOR
VS Ve
EX4W oB2wA
6.3 ac / \ 3.8v
° 360
ov -5V 6.25V 35V

38K

BLOCKING OSCILLATOR © MULTIVIBRATOR CATHODE FOLLOWER
VI v2 v3
6I101/6J6 WA 8101/6 JE WA 6l101/6 JEWA
TM5014-52

Figure 11. Test Set TS-538C/U, voltage and resistance measurements.
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CHAPTER 3
REPAIRS AND CALIBRATION

Section 1. REPAIRS

21. General

When the attenuator. frequency meter
and detector unit, and rf oscillator assem-
blies are removed from the test set
chassis, the calibration of the test set is af-
fected. When reassembling t h es e parts,
refer tQ_paragraphsl 31 through 38 for cali-
bration procedures. Refer to
through 15 for location of parts.

22. Removal and Replacement of
Attenuator Assembly

The attenuator assembly must be re-
moved before either the frequency meter
and detector unit assembly or the rf oscil-
lator assembly can be removed.

a. Removal.

(1) Loosen the six captive screws (figl
4, TM 11-6625-213-12) on the front
panel and lift the test set out of its
metal case.

(2) Turn the OUTPUT POWER dial
completely counterclockwise.

(3) Remove the four screws and lock-
washers that hold the attenuator
assembly to the rf oscillator as-
sembly and 14). Do not
disturb the setting of the shaft col-
lars (fig. 20).

(4) On the side of the chassis, remove
the four screws and lockwashers
that hold the attenuator cover
in place. These screws are placed
just above and below output jack J1.

(5) Under the cover plate, remove the
two screws, nuts, and |ockwashers
that hold the end of the attenuator
assembly to the side of the chassis.

(6) Carefully slide off the gear rack
and attenuator assembly from the
drive shaft pinion gear.

b. Replacement.

(1) Replace the attenuator assembly in

20

the chassis, mating the gear rack
with the drive shaft pinion gear.

(2) Secure the attenuator assembly to
the oscillator assembly with the
four screws and lockwashers (a(3)
above).

(3) Secure the attenuator assembly to
the chassis with the two screws,
nuts, and lockwashers (a(5) above).

(4) Replace the cover plate and secure
it with the four screws and lock-
washers (a(4) above).

(5) Recalibrate the OUTPUT POWER
control [para_3¥).

23. Removal and Replacement of Frequency
Meter and Detector Unit Assembly

Before the frequency meter and detector
unit assembly can be removed, the atten-
uator assembly must be removed as de-
SC”bEd in Paragrap

Aote: Whenremo vingnuts and setscrews that
have been covered with glvptal, dissolve the glvptal
with acet one or other suitable paint remove r\be fore

attemp tingtoloo sen the nuts or setscrews. Apply
glyptal to each nut or setscrew that is replaced.

a. Removal.

@) Loosen the two setscrews that hold
the FREQUENCY METER dial
knob.

(20 Remove the four screws and lock-
washers that hold the frequency
meter cavity to the underside of the
chassis.

(3) Remove the two mounting screws,
lockwashers, and nuts that hold the
antenna. socket bracket [fig.__15) to
the front panel.

(4) Remove the four screws and lock-
washers that hold the frequency
meter and detector unit assembly
to the oscillator assembly.

(5) Remove the tube shields and tubes
VI and V2 [(fig. 15) directly in
back of the frequency meter cavity.
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(L3N
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—‘7
T2 vé V5 c9

V3 CR2

CAPTIVE
SCREWS
(6)

ANTENNA
SOCKET

TM50i14-13

Figure 12. Test Set TS-6§38(%)/U, top view of chassis.

(6) Swing the frequent y meter cavity
about 90°. On the top side of the
chassis, remove the power monitor
lead from L5 (fig. 1P).

(7) Carefully pull the frequency meter
and detector unit assembly away
from the chassis:

b. Replacement.

(1) Replace the power monitor lead re-
moved from L5.

(2) Secure the frequency meter cavity
to the oscillator assembly with the
four screws and lockwashers (a(4)
above).

(3) Secure the frequency meter cavity
to the chassis with the four screws
and lockwashers (a(2) above).

(4) Secure the antenna socket bracket
to the chassis with the two screws,
lockwashers, and nuts (a(3) above).

(5) Replace the FREQUENCY METER
dia and tighten the setscrews.

(6) Replace V1 and V2 in their sockets
and replace their shields.

(7) Recalibrate the FREQUENCY
METER dial [(para 36).

24. Removal and Replacement of Rf
Oscillator Assembly

Before removing the rf oscillator as-
sembly, remove the attenuator assembly
and the frequent y meter and detector unit
assembly (para_36).

Note: Whenrem ov i n g nuts and setscrews that

have been covered with glyptal, dissolve the glyptal
with acetone or other suitable paint remover before

attempting to loosen the nuts or setscrews. Apply
glyptal to each nut or setscrew that is replaced.

a. Removal.
(1) Loosen the two setscrews that

21



ST

L6
Cieg

FIGURE
A

T

OSCILLATOR
CAVITY V4

R17 FI1G IRE Si

Pl

cio

ATTENUATOR

k COVER PLATE
gﬁd,

ATTENUATOR

RI9

L

X5

22

Figure 13.
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Test Sets TS-638/U, TS-56384/U, and T8-638B/U, bottom view of chassis.
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Figure 15. Test Set TS-538(*)/U, rear view of chassis.

hold the OSCILLATOR FRE-
QUENCY dial knob. Remove this
knob.

(2) From the top side of the chassis,
remove the two screws and lock-
washers that hold the rf oscil-
lator assembly to the chassis.

(3) Pull the rf oscillator assembly
away from the chassis. Remove the
three wire leads attached to L3, L4,
and LS6; tag these leads. In
Test Set TS-538C/U, these leads
are attached to C7, C8, and CI3[(fig.]
14). Remove the assembly from the
test set.

b. Replacement.

(1) Place the oscillator assembly in
the chassis so that the tuning shaft
is below the fuseholders. Recon-
nect the leads to L3, L4, and L6.

(2) Place the tuning shaft in the hole in
the front panel. Fasten the oscil-
lator assembly to the chassis with
the two screws and lockwashers
(a(2) above).
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(3) Recalibrate the oscillator
35).

25. Removal and Replacement of Rf Oscillator
Tube in Test Sets TS-538/U, TS-538A/U,
and TS-538B/U

a. Removal. The tube may be removed
through the cathode end of the cavity as-
sembly without removing the assembly
from the chassis. Remove the test set
from its case, place it bottom side up on
the workbench, and proceed as follows:

(1) Remove the end cap

(2) Use a pair of tweezers or long-
nosed pliers and carefully pull out
socket XV4 and the cathode clip
Be careful not to damage
the leads. Insert the pliers through
the square hole in the rear of the
chassis

(3) Remove the retainer ring with the
special oscillator wrench. The
hooked end of the wrench
is compressed and inserted in the

oscillator cavity so that the holes

GPO 806-202-3



along the inner diameter of the re-
tainer ring are engaged. When the
wrench is properly engaged, the
retainer ring is screwed out of the
cavity.

Remove the bakelite pressure ring.
The cathode cavity and the oscil-
lator tube will now slide out of the
assembly. Carefully pull the oscil-
lator tube from the cathode cavity.
Do not lose the mica insulator.

b. Replacement. When replacing the rf
oscillator tube, useas a guide
and proceed as follows:

1)

~  ~—

4

(
(2
(3
(
(5

T

Replace tube V4.

Replace the mica insulator and the
cathode cavity.

Screw the cathode plunger in place.
Replace the pressure ring.

Use the special oscillator wrench
(fig. 16) and replace the retainer
ring.

Use the long-nosed pliers and
carefully replace the cathode clip
and socket XV4. Be careful not to
damage the filament leads.
Replace the end cap by turning it
clockwise.

Recalibrate the OSCILLATOR

— T

U

CATHODE PLUNGER ADJUSTMENT

Lo

-RETAINER RING ADJUSTMENT

FREQUENCY control (para3 ) and

tune the oscillator catho

38).

26. Removal ond Replacement of Rf Oscillator
Tube in Test Set TS-538C/U

a. Removal. The tube may be removed

throu
semb

h the cahode end of the cavity as-
y without removing the assembly

from the chassis. Remove the chassis
from its case, place it bottom side up on
the workbench, and proceed as follows:

(1) Remove the cathode shield by

loosening the setscrew and pulling
it free of the cavity [(fig. 19).

(2) With a pair of tweezers or long-

nosed pliers, carefully pull out
socket XV4. Be careful not to
damage the two small filament
leads. Insert the pliers through the
square hole at the rear of the
chassis [(fig. Ib).

(3) Remove the cathode plunger from

A
i O

the cathode housing; use the special
oscillator wrench (fig. 1V). To
reach the plunger, insert the
wrench through the square hole at
the rear of the chassis. The wrench

| L

SPECIAL OSCILLATOR WRENCH

™ 5014-5

Figure 16. Test Sets TS-538/U, TS-538A/U, and TS-538B/U,
use of spectal oscillator wrench.
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engages the holes on the face of the
cathode plunger, and the plunger is
then screwed out of the cathode
housing,

(4) Unscrew the cathode housing. The
oscillator tube will dlide out of the
cavity.

b. Replacement. When replacing the rf
oscillator tube, use [figure 19]as a guide

an

27.

d proceed as follows:

(1) Replace oscillator tube V4.

(2) Screw the cathode housing back in
place.

(3) Use the oscillator wrench [(fig._1I7)
to replace the cathode plunger.

(4) With a pair of tweezers or long-
nosed pliers, carefully replace
socket XV4. Be careful not to
damage the filament leads.

(5) Replace the cathode shield and
tighten the setscrew that holds it in
place.

(6) Recalibrate the OSCILLATOR
FREQUENCY control [(para_3b) and
tune the oscillator cathofle (pard
38).

Disassembly and Reassembly of Rf

Oscillator Assembly in Test Sets

TS-538/U, TS-538A/U, and TS-538B/U
fig. 18)

a. Disassembly. If it is necessary to

completely disassemble the rf oscillator
assembly, use the following procedure.

(1) Remove the rf oscillator assembly
from the chassis, as instructed in
paragrap P, 23, and 24.

(2) Remove the cap.

(3) With a pair of tweezers or long-
nosed pliers, carefully pull out
socket XV4 and the cathode clip.

(4) With the special oscillator wrench
(fig._1b), remove the retainer ring.

(5) Remove the bakelite pressure ring.
Remove the cathode cavity that con-
tains the oscillator tube. Carefully
pull the tube out of the cavity. Re-
move the cathode plunger and the
mica insulator.

(6) With a No. 4 Allen-head wrench,
loosen and remove the setscrew on
the oscillator cavity that holds the
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bellows cover. This setscrew is
located on a raised insert of the
oscillator cavity. Carefully un-
screw’ the bellows cover from the
oscillator cavity.

(7) Remove the bellows assembly and
the plate plunger by pulling them
straight out from the oscillator
cavity.

(8) Disassembly of the bellows as-
sembly and plate plunger should be
kept to an absolute minimum. If
necessary, however, remove the
lockring and then the bellows. Re-
move the four screws and plastic
washers that hold the polyiron
sleeve to the spring contact. The
plate plunger and spring contact
will now separate. The polyiron
sleeve will remain on the plate
plunger.

(9) Remove the setscrew on the bel-
lows cover. Unscrew the tuning
shaft from the bellows cover.

(10) On L3, L4, and L6, remove the
nut, lockwasher, flat washer, and
bakelite insulator.

b. Reassembly.

(1) Replace the bakelite insulator, flat
washer, lockwasher, and nut on L3,
L4, and L6.

(2) Replace the spring contact on the
polyiron sleeve at the end of the
plate plunger and secure with the
four plastic washers and screws
(a(8) above).

(3) Replace the plate plunger in the
bellows and secure with the lock-
ring.

(4) Replace the tuning shaft in the
bellows cover. Do not tighten the
setscrew, because this will pre-
vent the tuning shaft from mov-
in and out of the oscillator
cavity.

(5) Screw the bellows into the oscil-
lator cavity and tighten the set-
Screw.

(6) Carefully replace the tube in the
oscillator cavity; be sure that the
end of the tube fits into the spring
contact on the end of the plate
plunger.
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(7) Place the mica insulator over the

tube.

(8) Screw the cathode plunger into the

cathode cavity with the special
oscillator wrench.

(9) Place the pressure ring on top of

(10)
(11)
(12)

(13)

the cathode cavity and screw the
retaining ring into the oscillator
cavity with the special oscillator
wrench.

Carefully replace the cathode clip
on the tube and replace the socket.
Replace the cap on the oscillator
cavity.

Replace the rf oscillator assem-
bly as outlined ir[_paragraph 23b.
Recalibrate the OSCILLATOR
FREQUENCY control [(para 35) and
tune the oscillator cathodle (paral
38).

28. Disassembly and Reassembly of Rf
Oscillator Assembly in Test Set
TS-538C/U

a. Disassembly.

(fig._1b)

To completely disas-

semble the rf oscillator assembly, pro-
ceed as follows:

28

(1)

Remove the rf oscillator assembly
according to the procedures given

in and 24.

(2) Remove the setscrew on the cath-

ode shield and slip the shield off
the cathode cavity.

(3) Use a pair of tweezers or long-

nosed pliers and carefully pull out
socket XV4.

(4) Remove the screws that hold the

terminal lugs to the cathode ring.

(5) Remove the cathode plunger; use

the special oscillator wrengh (fig]
17).

(6) Unscrew the cathode housing and

carefully remove oscillator tube
V4.

(7) Keep disassembly of the remainder

of the oscillator cavity to an abso-
lute minimum. If necessary, how-
ever, remove the cathode ring and
‘insulating washer E43 by removing
the four screws and associated
washers and insulators.

®)

To disassemble the plate cavity,
remove the locknut and the plate

cap. Unscrew the plate plunger un-
til it is free of the plate sleeve.
Unscrew the plate line and associ-
ated teflon bead.

b. Reassembly.

(1)

To reassemble the plate cavity of
the oscillator assembly, replace
insulator disk E62. Replace the
plate line and teflon bead, Screw
the plate plunger in place, and
replace the plate cap and the lock-
nut.

To reassembly the oscillator
cavity, replace the insulator and
cathode ring and the four screws
and washers.

Replace oscillator tube V4.
Replace the cathode housing.

)
) Replace the cathode plunger with

the special wrench [(fig._1F).
Fasten the terminal lugs to the
cathode ring.

(7) Use a pair of tweezers or long-

nosed pliers and carefully replace
socket XV4.

(8) Replace the cathode shield on the

cathode cavity and fasten it in
place with the setscrew.

(9) Recalibrate the OSCILLATOR

FREQUENCY control [[para 3b),
and tune the oscillator cathode

(para 38).

29. Disassembly and Reassembly of

Frequency Meter and Detector
Unit Assembly

(fig_ 11, TM 11-6625-213-12)

a. Disassembly.

(1) Remove ‘the attenuator and fre-

quency meter assemblies from the
¢ h ass is. Follow the procedure
given in and 23.

(2) Unscrew the coupling nut that holds

L5 (L3 in the TS-538C/U) to the
rf coupler,

(3) Remove L5 (or L3), crystal CR2,

and the spacer.

(4) Remove the four screws and lock-

washers that hold the rf coupler
to the frequency meter.
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b. Reassembly.

(1)

(2)
(3)

Replace the rf coupler and secure
it with the four screws and lock-
washers (a(4) above).

Replace the spacer in the rf cou-
pler.

Replace crystal CR2 in the rf
coupler; be sure to touch the rf
coupler with the hand that holds
the crystal before inserting the
crystal. This will prevent a static
discharge from harming the crys-
tal.

Reconnect L5 to the rf coupler; use
the coupling nut.

Replace the frequency meter and
detector unit assembly as outlined
Inparagrap

Recalibrate the FREQUENCY
METER control [(para 36).

30. Disassembly and Reassembly of
Attenuator Assembly

(fig. 20)

a. Disassembly.

1
()

Remove the attenuator assembly
from the chassis,

Remove the four screws, nuts, and
lockwashers that hold rf output jack
J1 and the inner conductor to the
waveguide assembly, Remove rf
output jack J1 to which the inner
conductor is fastened.

On the other end of the attenuator,
remove the two hexagonal nuts and
lockwashers that secure the par-
allel guide bars to the wave guide.
Mark the position of the shaft col-
lars on the guide bars. Loosen the
two shaft collar stop setscrews.

Remove the two parallel guide
rods.

(4) Remove the two screws and lock-

washers that hold the pin plate to
the rack gear. Remove the pin
plate.

(5) Lift off the rack gear.
(6) Gently force the attenuator cou-

pling loop sliding assembly out at
either end of the wave guide.

b. Reassembly of Attenuator Assembly.
(1) Replace the attenuator coupling

loop sliding assembly in the wave-
guide so that the end with the open-
ing for the inner conductor is facing
the end of the waveguide from which
J1 was removed.

Replace the rack gear on the wave-
guide and secure it with the pin
plate, screws, and lockwashers (a
(4) above).

Replace the parallel guide rods and
shaft collars. Tighten the set-
screws on the shaft collars when
the shaft collars are in place along
the guide rods. Secure the guide
rods with the lockwashers and hex-
agonal nuts (a(3) above).

Replace rf output jack J1 and slide
the inner conductor into the atten-
uator coupling loop sliding assem-
bly inside the waveguide. Secure
J1 with the four screws, lockwash-
ers, and hexagonal nuts (a(2)
above).

Replace the attenuator assembly
(para 2P).

Recalibrate the OUTPUT POWER
control [para 37).

Section Il. CALIBRATION PROCEDURES

31. Test Equipment Required for Calibration

The following chart lists test equipment
required for calibrating Test Set TS-
538(*)/U, the associated technical man-
uals, and the assigned common names.

Teat
equipment

Technical
manua

Common
name

Oscilloscope
AN

™

TM 11-6129 ~-eeme

Oscllloscope,

Test Technical Common
equipment : manual name
Oscillator TM 11-6625-261~12 | Audio oscil-
Audio TS-382 lator.

*)/ud,

Frequency TM 11-5120 ~===—- Fr
Meter AN/ m
URM-32.

Wattmeter AN/ | TM 11-5124 «—eeue Wattmeter
URM-98,

BIndicates Audio Oscillators T8-382 A /U, T8-382B/U,
Ti‘382D/U. TS-382E /U, and TS8-382F /U.
Indicates Oscilloscope AN/USM-50, AN/USM-50A,

AN/USM-50B, and AN/USM-50C.
N
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Figure 20. Test Set TS-538(*)/U, attenuator assembly, exploded view.



32. Crystal Calibration

a. Connect the power cable to a 117-volt
ac source and to the test set, and turn the
POWER switch to the ON position. Wait
10 minutes for the test set to become
warm.

b. Push the CRYSTAL CHECK switch
to the left. The power monitor meter
should deflect to the SET POWER point,.
If the meter deflection is not near the SET
POWER point, and the line voltage is known
to be 117 volts ac, the trouble is probably
in crystal CR2. Release the CRYSTAL
CHECK switch and snap the POWER switch
to the OFF position.

c. Replace crystal CR2 as outlined in
, TM 11-6625-213-12. Make
sure that the replacement is new.

d. Turn the POWER switch to the ON
position. Push the CRYSTAL CHECK
switch to the left again. If the new crystal
is operating properly, the test set meter
circuit is properly adjusted and the line
voltage is 117 volts ac. The power moni-
tor m e t e r then will deflect to the SET
POWER point.

e. If the meter deflection is still not
correct, check the OUTPUT POWER cali-
bration as given in[paragraph 37]

f. If necessary, push the CRYSTAL
CHECK switch to the left and adjust crys-
tal calibrate screwdriver control R17 (fig.}
12) until the power monitor meter is ex-
actly at the SE T PO WER point. Recalibrate
the OUTPUT POWER control[(para 3¥).

33. REPETITION RATE Calibration
(fig. 21)

a. Rotate the REPETITION RATE dial
knob fully clockwise.

b. Loosen the two setscrews on the dial
knob.

c. Rotate the loosened dial knob until
the 5-cps mark is opposite the pointer.

d. Tighten the dial setscrews and set
the dial to the 200-cps mark.

e. Connect the vertical amplifier of the
oscilloscope to PULSE test jack J3 of the
test set [fig. 23). Connect Audio Oscillator
TS-382(*)/U to the horizontal amplifier
of Oscilloscope AN/USM-50(%).

f. Connect the power cable to the test

set and to a 117-volt ac source. Turn the
POWER and the MODULATION switches
to ON.

g. Turn on the oscilloscope and the audio
oscillator. Be sure that the audio oscillator
has warmed up. Set the audio oscillator to
200 cps. Set the oscilloscope SYNC selec-
tor switch to tie LO EXT position so that
the horizontal sweep will be obtained from
the audio oscillator and, therefore, will
have a frequency of 200 cps.

h. Adjust repetition rate calibration
control R3 (fig. 14), until the two signals
are synchronized on the oscilloscope. As
the blocking oscillator frequency ap-
proaches that of the audio oscillator (200
cps), the speed with which the pulse moves
across the scope screen decreases. When
R3 is properly adjusted, the pulse should
be almost stationary. The oscilloscope
waveform should approximate the wave-
form illustrated inDiSure 21]

Note:f 5 60-cvcle source of power isavailable,

calibrate the audio oscillator at 180 cps. Use the
test oscilloscope for this check,

34. Pulse Width Calibration
(fig. 22)

a. Connect the vertical amplifier of Os-
cilloscope AN/USM-50A to PULSE test
jack J3 of the test set[(fig. 22).

b. Turn on the test set and the oscillo-
scope. For this test, the oscilloscope
should be able to supply markers at 5- or
20-microsecond intervals. Set the scope
controls to give a 100-microsecond sweep,
triggered by the external signal.

TEST SET
TS-538(%)/U

NUvite}
A} 12i% 5y

VER™  KOR
NPCT InpPLTY
L o o

+—o

0SC:L..OSCOPE

. AN/USM 50

TO POWER
SOURCE

TM6625-213-35-11
Figure 21, Test Set TS-638(*)/U, calibration,
REPETITION RATE connection diagram.
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c. On the test set, place the MODULA-
TION switch in the ON position. Set the
REPETITION RATE control to 200 cycles.

d. Adjust screwdriver control R9 at the
inside rear of the chassid (fig. 13) until
the pulse on the oscilloscope is 45 micro-
seconds wide. The oscilloscope waveform
should be similar to the waveform illus-
trated in[figure 22

35. OSCILLATOR FREQUENCY Calibration
(fig. 28)

The OSCILLATOR FREQUENCY cali-
bration must be performed whenever the
oscillator assembly has been removed
and replaced in the test set, or whenever
the rf oscillator tube has been replaced.

a. Connect the test set to Frequency
Meter AN/URM-32 as shown in[figure 23|
Connect both equipments to the 117-volt
ac power line. Turn on the frequency me-
ter to alow it to warm up. Mount the an-
tenna rod in its socket.

b. Activate a radiosonde transmitter
(part of Radiosonde AN/AMT-4(*)) and
bring it near enough to the antenna of the
test set to deflect the meter needle into
the green area

c. Rotate the FREQUENCY METER dia
of the test set until a maximum dip (mini-
mum reading) is indicated by the needlg;
disregard the dial reading. Turn off and
remove the radiosonde transmitter. The
FREQUENCY METER dia of the test set
is now roughly tuned to 1,680 mc.

d. Throw the POWER switch of the test

O5CILLOSCOPE
AN/USM-50

set to ON and allow 2 minutes for the tubes
to warm up; then throw on the switch con-
trolled by the R. F. POWER SET knob.
Turn the OSCILLATOR (FREQUENCY did
until it has no further influence on the me-
ter needle; then adjust the R. F. POWER
SET knob until the meter needle indicates
SET POWER. Turn the OUTPUT POWER
control to -20 dbm.

e. Turn the OSCILLATOR FREQUENCY
dial until the needle again indicates maxi-
mum dip. The oscillator is now at approx-
imately 1,680 mc.

f. Set the frequency meter at 168 mc;
the 10th harmonic (1,680 mc) will be used
to zero beat with the oscillator in the test
set. Put on the headset.

g. Rock the OSCILLATOR FREQUENCY
dial slowly to find a beat note audible in
the headset; then adjust the dial for zero
beat. The OSCILLATOR FREQUENCY is
now exactly at 1,680 mc; do not disturb
the shaft setting until the dial has been
reset on the shaft.

h. Loosen the two setscrews on the OS-
CILLATOR FREQUENCY dial, Withdraw
the dial from the shaft and turn the dial
until the zero mark lines up with the
pointer on the panel; then reset the dial
on the shaft. Listen to the zero beat during
this operation; any audible note indicates
that the shaft has turned slightly and must
be reset to zero beat. Tighten the set-
screws firmly.

i. Check the FREQUENCY METER dial
calibration [para 36).

TO POWER
SOURCE
TMBE25-213-35-12

Figure 22. Test Set T'S-638(*)/U, pulse width calibration, connection diagram.
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FREQUENCY
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AN/URM-32
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U JZ,' [ —
l\uaLE ASSEMBLY, N
POWER ELECTRICAL CABLE ASSEMBLY,
cx-337/U RADIO FREQUENCY
10 POWER C6-299A/U
SOURCE TME625-213-35-15

Figure 23, Test Set TS-538(*)/U, OSCILLATOR
FREQUENCY calibration, connection diagram.

36. FREQUENCY METER Calibration

The FREQUENCY METER calibration
must be performed whenever the frequency
meter assembly has been removed and
replaced in the test set.

a. Connect the set to the 117-volt ac
power line and turn on the POWER switch.
After 2 minutes, turn on the switch con-
trolled by the R. F. POWER SET knob.

b. After the calibration procedure in
paragraph 35]has been performed, tune
the rf oscillator to 1,680 mc by setting the
OSCILLATOR FREQUENCY dia to zero.

c. Adjust the R. F. POWER SET knob
until the meter needle reads approximately
POWER SET.

d. Turn the FREQUENCY METER dial
until a maximum dip (minimum reading)
of the needle is obtained. Loosen the two
setscrews on the dial and remove it from
its shaft, If this action disturbs the needle
deflection, the maximum dip can be ob-
tained again by turning the shaft with the
fingers. Turn the dial until 1,680 lines up
with the pointer on the panel; then replace
the dial on the shaft and tighten the set-
screws again. Observe the meter needle
during this operation and correct any dis-
turbance of the shaft setting.

e. Recheck the zero setting of the OS-
CILLATOR FREQUENCY dia with the fre-
guency meter [para 3b).

37. OUTPUT POWER Calibration
(fig. 24)

The OUTPUT POWER calibration must
be performed whenever the attenuator as-
sembly has been removed and replaced in
the test set.

a. Connect_the test set to Wattmeter
AN/URM-98 Use a matching net-
work such as a triple stub tuner or poly-
block match. Keep the standing wave ra-
tio low by connecting all cables properly.

b. Turn on the test set and check crys-
tal CR2 [(para_3P).

c. Adjust the RF POWER SET control
until the power monitor meter is at the
SET POWER point.

d. Adjust the OUTPUT POWER control
until the power monitor meter indicates
that the test set output is 10 microwatt.

e. If 10 microwatt of output power can-
not be obtained, check the oscillator cath-
ode tuning [(para_3B).

f. When the power monitor meter indi-
cates that the test output is 10 microwatt,
loosen the setscrews that hold the OUTPUT
POWER dial and set the dial to read -20
dbm. Do not move the shaft control while
turning the dial. Tighten the setscrews.

g. Recheck the reading of the power
monitor meter and, if necessary, readjust
the dial setting to -20 dbm.

38. Oscillator Cathode Tuning

The oscillator cathode tuning must be
performed whenever the power monitor
meter drops below the SET POWER point
with the R. F. POWER SET control fully
clockwise, when the test set output cannot
be adjusted to 10 microwatt ), or
when the rf oscillator tube V4 is replaced

(para 25 and 26).

Note: The power monitor meter may drop below
the SET POWER point when the frequency of the rf
oscillator is the same as that of the FREQUENCY
METER. Do not tune the oscillator cathode to com-
pensate for this drop.

a. Set the FREQUENCY METER dia to
1,630 mc.

b. Tune the OSCILLATOR FREQUENCY
dial to the highest frequency at which the
meter  still  registers above the SET

POWER point (turning the OSCILLATOR
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TEST SET
TS-538(%)/U

7 CABLE ASSEMBLY,
M RADIO FREQUENCY
i
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AN/URM-98
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TO POWER
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TM6625-213-35-13

Test Set TN=5380<)/U, OUTPUT POWER

calilration, connection diagram.

FREQUENCY dia counterclockwise
raises the frequency).

c. Remove the cap from the rf oscillator
assembly [(fig._15). Use the special oscil-
lator wrench [(fig. 16 and 17) to loosen the
retainer ring. Loosen the small setscrew
on the cathode plunger. Insert the oscilla-
tor wrench into the cathode plunger and
turn 1 or 2 turns in the direction that
causes the power monitor meter to show
an increase in output.

d. If the output cannot be increased, re-
place the rf oscillator tube and
26).

e. Tune the OSCILLATOR FREQUENCY
dial until the meter just begins to dip again
below the SET POWER point.

f. Repeat the procedure in ¢ and e until
the dial can be turned through its entire
range with the meter registering at or
above the SET POWER point,

g. Turn the cathode plunger out three-
fourths turn beyond this point.

h. Tighten the setscrew on the cathode
plunger and retainer ring. Replace the

cap.



CHAPTER 4
FOURTH ECHELON TESTING PROCEDURES

39. General

a. Testing procedures are prepared for
use by Signal Field Maintenance Shops
and Signal Service Organizations respon-
sible for fourth echelon maintenance of
signal equipment to determine the accept-
ability of repaired equipment. These pro-
cedures set forth specific requirements
that repaired equipment must meet before
it is returned to the using organization.
These procedures may also be used as a
guide for testing equipment that has been
repaired at third echelon if the proper
tools and test equipments are available.
A summary of the performance standards
is given in

b. Comply with the instructions preced-
ing each chart before proceeding to the
chart. Perform each step in sequence. Do
not vary the sequence. For each step,
perform all the actions required in the
Test equipment control settings and Equip-
ment under test control settings columns;
then perform each specific test procedure
and verify it against its performance
standard.

40. Test Equipment

All test equipment required to perform
the testing procedures given in this chapter
are listed in the following chart and are
authorized under TA 11-17, Signal Field
Maintenance Shops, and TA 11-100(11-17),

Allowances of Signal Corps Expendable

Supplies for Signal
Shop, Continental United States.

Field Maintenance

Nomenclature ::22?;‘0. T;Z:T:rl
Multimeter TS- 6625-242-5023 | TM 11-5527
352(*
Signal Generator AN/ | 6625-570-5721 | TM 11-6625-
URM-64(%)b, 299-15.
Audio Oscillator TS- | 6625-091-9489 |TM 11-6625-
382(* 261-12.
oSciuosc%p AN/ 6625-668-4676 | TM 11-5129
USM-509,
Frequency Meter 6625-376-1662 | TM 11-2691-
TS-186D/UP. 15.
Wattmeter AN/URM- | 6625-566-4990 | TM 11-5124
98,
Electric Light 6695-537-4470 | TM 11-5540
Assembly MX-
1292/PAQ.
Headset HS-30/U ——- | 5965-164-7259
Transformer, Vari- | 5950-235-2086
able Power CN-
16/U.,

aIndicates Multimeters TS-352 /U, TS-3524 /U, and TS-352B/U.
bindicates Signal Generators AN /URM-64 and AN /URM-64A.

CIndicates Audio Oscillators TS-382A /U, TS-382B /U,
TS-382D /U, TS8-382E /U, and TS-382F /U.
dindicates Oscilloscopes AN/USM-50, AN/USM-50A,
AN/USM-50B, and AN /USM-50C.

41. Modification Work Orders

The performance standards listed in the

tests3 through 48) are based on

the assumption that the modification work
order listed below has been performed.
A listing of current modification work or-
ders will be found in DA Pamphlet 310-4.

l

MWO No. Date Priority

Echelon

Location of MWO marking Remarks

MWO SIG 11-5014-1 5 May 54 Normal

3 Adjacent to nameplate

None.
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42. Physical Tests and Inspections

a. Test Equipment and Materials.

b. Test Connections and Conditions.

c¢. Procedure

(1) No connections necessary.
(2) Remove test set chassis from its case.

Electronic Light Assembly MX-1292/PAQ.

Step
No.

Control settings

Test equipment

Equipment under test

Test procedure

Performance standard

None.

Controls may be in any
position.

a. Inspect case and chassis for damage, missing
parts, and condition of paint.

Note: Touchup painting is recommended in lieu of
refinishing whenever practical; screw heads, binding
posts, receptacles, and other plated parts will not
be painted or polished with abrasives.

b. Inspect all controls and mechanical assemblies
for loose or missing screws, bolts, and nuts.

c. Inspect all connectors, sockets, and receptacles|
fuseholders, and meter for looseness, damage{

or missing parts.

a. No damage evident or parts
missing. External surfaces
intended to be painted will
not show bare metal. Panel
lettering will be legible.

b. Screws, bolts, and nuts will
be tight. None missing.

¢. No loose parts or damage. No
missing parts.

None.

Controls may be in any
position.

a. Rotate all panel controls throughout their

limits of travel.

by

b. Inspect dial stops for damage or bending, and
for proper operation.

¢. Operate all switches, including the R. F.
POWER SET control located on the attenuator.

d. Install the stub antenna in its receptacle.

a. Controls will rotate freely
without binding or excessive
looseness.

b. Stops will operate properly
without evidence of damage.

¢. Switches will operate
properly.

Note: The CRYSTAL CHECK switch
is spring-loaded and should returm to

the left when released.
d. Antenna must seat properly.

Threads must be in good
condition,

MX-1292/PAQ
a. Connect mercury
vapor lamp.
b. Install wide trans-
mission filter in
the lamp.

Controls may be in any
position.

Turn on the mercury vapor lamp and expose the
portion of the equipment that has been repaired
or disturbed to the direct rays of the lamp.

All repaired or disturbed elec-
trical components and chassis
surfaces will be covered.
There must be no varnish on
switch contacts or moving
parts of mechanical assem-
blies.

Note. Moisture-fungiproofing varnish
glows gray-gre=n under the rays of a
mercury vapor lamp.
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43. Crystal Check and Power Set Tests

a. Test Equipment and Material.
Transformer, Variable Power CN-16/U.
Multimeter TS-352(*)/U.

b. Test Connections and Conditions.

Connect the equipment as shown in figure 25.

c. Procedure. The following procedure is applicable to Test Sets TS~538A/U and TS-538B/U.
St ((‘nnuol settings
.N:p Test procedure Performance standard
: Test equipment Equipment under tost
CN-16/U
1 Voltage control to 117. | a. POWER: ON . Adjust voltage control on CN-16/U until output a. None.

TS-352(%/U
a. Function: AC

b. R. F. POWER SET:

measured on TS-352(*)/U is 117 v.

. While observing the power monitor meter on

h. Meter must indicate SET

VOLTS. OFF. TS-538(*)/U test set, press CRYSTAL POWER point (no toler-
b. Range Scale: 250 c. MODULATION: OFF. CHECK switch to left. Observe performance ance).
VAC. standard. Release switch and proceed to step
2.
2 Leave controls in positions last indicated in . Turn R. F, POWER SET control fully clockwise.| a. None.

step 1.

. Turn OSCILLATOR FREQUENCY dial through-

out its entire range (50-0-50) while observing
the power monitor meter.

b. Meter must not indicate below
SET POWER line at any tiime
(See note.)

Note: The power monitor meter will
dip when the oscillator frequency is
the same as that of the frequency
meter.
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44. Modulation Pulse Width Test
a. Test Equipment and Materials.
Oscilloscope AN/USM-50(*).

b. Test Connections and Conditions. Connect the equipment as shown in figure 26.
c. Procedure.

Control settings

SNtzp Test procedure Performance standard
T‘est equipment Equipment under test
1 a. MULTIPLIER: 100. | a. FREQUENCY ME- a. Turn on the oscilloscope and Test Set TS-538(*)/| a. None.

b. SWEEP TIME: 100. TER: 1630. OS- U and allow a few minutes warmup period

c. SYNCH: SIGNAL. CILLATOR before proceeding. Adjust R. F. POWER SET

d. MARKER USEC: 5. FREQUENCY: 0. on TS-538(*)/U until POWER MONITOR meter

e. SWEEP DELAY: b. MODULATION: ON. Indicates SET POWER.
OUT. ¢. REPETITION RATE:| b. Adjust VERTICAL GAIN, HORIZONTAL GAIN, b. None.

100. FINE SWEEP TIME, and SYNCH controls on

the oscilloscope until a single pulse appears
on the screen similar to that shown in figure

26.
¢. Note and record the width of the pulse in micro- | c. Pulse width must be 45 +5
seconds. (The distance between each dot on the microseconds.

pulse is 5 microseconds. )
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Figure 27. Modulation revetition rate test connections.
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45. Modulation Repetition Rate Test
a. Test Equipment and Materials.

¢. Procedure.

(1) Audio Oscillator TS~-382(%)/U.
(2) Oscilloscope AN/USM-50(*).
b. Test Connections and Conditions.

Connect the equipment as shown in figure 27.

Control settings

?V"z." Test procedure Performance standard
Test equipment Equipment under test
1 AN/USM-50
a. MULTIPLIER: 100. | 2. FREQUENCY ME- . Turn on the test equipment and Test Set TS- a. None.
b. SWEEP TIME: HOR TER: 1630 OS- 538(*)/U and allow a few minutes warmup
AMP ON. CILLATOR period before proceeding. Adjust OUTPUT
¢. SYNCH: SIGNAL. FREQUENCY: 0. control on TS-382(*)/U until output meter
d. SWEEP DELAY: b. MODULATION: ON, indicates . 4.
OUT. . Set TUNING on audio oscillator and REPETI- b. None.
TION RATE on TS-538(*)/U to 25.
. Adjust oscilloscope controls VERTICAL GAIN, c. None.
HORIZONTAL GAIN, positioning, BRILLANCE
and FOCUS to obtain a picture similar to that
shown in ffigure 27.
. Adjust audio oscillator TUNING until vertical d. None.
Note: Vertical pulse will wave

pulse on the scope becomes stationary or
drifts slowly.

. Repeat ¢ through/ d above for each of the occil-

lator and TS-538(*)/U REPETITION RATE
settings listed below:

udio 18-538(¢ )/ 1
oscillator REPETITION
TUNING RATE

25
50 50
75 75
100 100
125 125
150 150
175 175
200 200

back and forth across horizontal
trace,

e. Audio oscillator TUNING

setting must be within
+15% of REPETITION
RATE setting when the
vertical trace is station-
ary.
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Figure 28. Power monitor sensitivity test connections.



Ly

46. Power Monitor Sensitivity Test

a. Test Equipment and Materials.

(1) Signal Generator AN/URM-64(¥%).
(2) Test prod, 1/8-inch by 2~-1/4-inch (fabricated locally).

b. Test Connections and Conditions.

¢. Procedure.

(1) Connect the equipment as shown in figure 28. |
(2) Do not connect the test set to a power source for this test.

Step
No.

Control settings

Test equipment

Equipment under test

Test procedure

Performance standard

a. SIGNAL FRE-
QUENCY 1680 me.

b. OUTPUT ATTEN-
UATOR: -3 dh.

¢. FUNCTION: CW.

a. POWER: OFF.
b. FREQUENCY
METER: 1630.

a

b

. Turn on the signal generator and allow 5 minutes
warmup time before proceeding.

. Set FUNCTION switch on AN/URM—64(*) to
ZERO SET and adjust ZERO SET control for
ZERO SET indication on the meter.

c. Set FUNCTION switch on AN/URM-64(*) to CW

and adjust the R. F. POWER SET control for
+3-db indication on the meter.

d. Repeat b and ¢ above until there is no further

e.

interaction.

Touch center conductor of connector on free end
of the test stub protruding from the antenna
socket of the test set.

a. None.

b. None.

c. None.

d. None.

e. Power monitor meter on TS-
538(*)/U must indicate on
the line between BAD and
GOOD section + the width
of the pointer.
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47. Frequency Meter and Oscillator Frequency Test

a. Test Equipment and Materials.

(1) Frequency Meter TS-186D/UP.

(2) Headset HS-30/U.
b. Test Connections and Conditions.

(1) Connect the equipment as shown in

(2) Allow the equipment to heat at least 30 minutes before test procedure is started.
¢. Procedure.

Step Control settings
No» Test procedure Performance standard
Test equipment Equipment under test
1 TS~-186D/UP a. R. F. POWER SET: | a. Turn on the frequency meter and the test set and| a. None.
a. éOWER: OFF. OFF, allow a minimum of 20 minutes warmup
b. IND switch: BEAT b. OSCILLATOR FRE- period before proceeding.
IND. ) QUENCY: 0. b. Calibrate TS-186D/UP as follows: b. None,
c. XTAL CAL: ON. c. FREQUENCY ME- (1) Turn the IND SWITCH to each of its posi- (1) None.
d. VOLUME: max ccw. TER: 1630. tions and compare the meter indications
e. HET OSC: ON. d. MODULATION: with those listed in the following chart.
OFF. Leave the switch in HET OSC position.
e. OUTPUT POWER: IND SWITCH pos Meter indication
20. BEAT IND .8-.9
f. POWER: ON. DET .2-.4
XTAL .02 -.05
HET OSC. .6-.95
(2) Determine the dial setting corresponding (2) None.
to the 840 MC and set the TUNING DIAL
assembly accordingly. (Refer to the
calibration book. )
(3) Put on the headset and adjust the VOLUME (3) None.
control until the background noise is at a
comfortable listening level.
(4) Adjust the TUNING DIAL in the vicinity (4) OSCILLATOR FRE-
of the setting determined in b above, for QUENCY dial must indi-
' a zero beat. Be careful not to move the cate 0 +1 division.
TUNING DIAL during the remainder of
this set,
2 N/A. Controls remain as at | a. Turn off the TS-186D/UP. a. None.
end of step 1. b. Adjust the FREQUENCY METER dial on the b. FREQUENCY METER dial
TS-538(*)/U for a dip on the power monitor must indicate 1680 (no
meter. tolerance allowed).

(14
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T — OUTPUT
s POWER
FREQUENCY ’
METER \ -

COEF & :
OSCILLATOR
FREQUENCY POWER RANGE

; B 0] ZEROSET @ @ BIAS CURRENT
R F POWER
E12 S POWER

MODULATION
ON—OFF

POWER
TS-538{%)/U

WATTMETER
AN/URM-98
CABLE ASSEMBLY THERMISTOR CABLE
RADIO FREQUENCY MOUNT

TM6625-213-35-6
CG-409/U
€G-299a/U

Figure 30, Power output test connections.
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48. Power Output Test

a.

b.

Test Equipment and Materials.

(1) Wattmeter AN/URM-98.

(2) Thermistor Mount.

Test Connections and Conditions.

(1) Connect the equipment as shown in

(2) Allow the equipment to heat at least 30 minutes before test procedure is started.

¢. Procedure.
Control settings
legf’ ® Test procedure Performance standard
Test equipment Equipment under test
AN/URM-89
1 a. BIAS CURRENT: a. POWER: OFF. a. Turn power switches on both the test set and a. None.
OFF. the wattmeter to ON.
b. PWR RANGE: . 10. b. MODULATION: b. Set BIAS CURRENT switch on wattmeter to b. None.
OFF. second position in 10-16 ma sector
c. POWER: OFF. c. OSCILLATOR FRE- | c. Adjust FINE and COARSE ZERO SET controls ¢. None.
QUENCY: 0. on wattmeter for zero indication on the meter.
d. COEF: NEG. d. FREQUENCY ME- d. After wattmeter has become reasonably stable, d. None.
TER: 1630. proceed to step 2.
e. RES: 200. e. R, F. POWER SET: Yote: The adjustment is critical. Also, meter
OFF. will drift for gpproximalel)‘ i hour, requiring
f. OUTPUT POWER: frequent readjustment.
20.
2 Controls remain as at | Controls remain as at | a. Adjust ZERO SET controls on wattmeter for a. None.
end of step 1. end of step 1. zero indication on wattmeter meter.
b. Adjust R. F. POWER SET control on test set b. None.
until power monitor meter indicates SET
POWER line.
¢. Turn R. F. POWER SET to OFF and readjust c. Wattmeter must indicate . 1
ZERO SET coantrols on the wattmeter. +1/2 division.
d. Repeat a through ¢ above several times and use | d. None,
average result to compare with the perform-
ance standard.




49. Test Data Summary

Personnel may find it convenient to ar-
range the checklist in a manner similar
to that shown below:

75

100
125
150
175
200

ONO AW

63.75- 86.25

850 - 1150
106.25- 143.75
1275 - 1725
148.75 - 201.25
170.0 - 230.0

4. POWER MONI-

TOR SENSITIV-
ITY TEST

Meter indicates
on line between
BAD and GOOD
sections, +
width or
pointer.

1. CRYSTAL CHECK
AND POWER TEST
a. Crystal check Meter indicates
SET POWER
(red line)
b. Power set Meter indicates
above SET
POWER
2. MODULATION 45 +5 micro-
PULSE WIDTH seconds.
TEST
3. MODULATION AUDIO OSCIL-
PULSE REPETI- LATOR TUN-
TION RATE ING
1. 25 21.25 - 28.75
2. 50 42.5 - 57.5

52

5. FREQUENCY

METER AND
OSCILLATOR
FREQUENCY
TEST

1680 (no toal).

6. POWER OUT-

PUT TEST

Wattmeter indi-
cates .1 +1/2
division.




CHAPTER 5

DEPOT

INSPECTION STANDARDS

50. Applicability of Depot Inspection
Standards

The tests outlined in this chapter are de-
designed to measure the performance ca
pability of a repaired equipment. Equip-
ment that is to be returned to stock should
meet the standards given in these tests.

51. Applicable References

a. Repair Sandards. Applicable pro-
cedures of the depot performing these tests
and its general standards for repaired
electronic equipment form a part of the
requirements for testing this equipment.

b. Technical Publication. The technical
publication applicable to the equipment to
be tested is: Operator and Organizational
Maintenance Manual Test Sets TS-538/U,

TS-538A/U, TS-538B/U, and TS-538C/U.

c. Modification Work Orders [(para_41).
Perform all modification work orders ap-
plicable to this equipment before making
the tests specified. DA Pamphlet 310-4
lists al applicable MWO'’s.

52. Test Facilities Required

The test equipment and materials re-
quired in determining compliance with the
requirements of the specific standard are

given in_paragraph 40|

53. Tests

Perform the tests given [in_paragraphs
42 through 48 to verify the proper oper-
ation of this equipment.

53
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APPENDIX
REFERENCES

Following is a list of applicable references available to the field and depot maintenance
personnel of Test Set TS-538(*)/U:
DA Pam 310-4

SB 11-526

™

™

™
™
™
™

11-2432
11-2691-15
11-5120
11-5124
11-5129
11-5527
11-5540
11-6625-213-12

11-6625-213-20P

11-6625-213-35P

11-6625-261-12

11-6625-274-12
11-6625-299-15
11-6625-316-12
11-6660-206-10

Index of Technical Manuals, Technical Bulletins, Supply
Manuals (types 4, 6, 7, 8, and 9), Supply Bulletins, Lubrication
Orders, and Modification Work Orders

Conversion of Tool Equipment TE-113 to Tool Kits TK-
87 ()/U and TK-88 ( )/U

Radiosonds AN/AMT-4

Frequency Meter TS-186D/UP

Frequency Meters AN/URM-32 and AN/URM-32A and Power
Supply PP-1243/U

Wattmeter AN/URM-98

Oscilloscope AN/USM-50A, -50B, -50C

Multimeters TS-352/U, TS-352A/U, and TS-352B/U

Electric Light Assembly MX-1292/PAQ

Operator and Organizational Maintenance Manual, Test Sets
TS-538/U, TS-538A/U, TS-538B/U, and TS-538C/U

Organizational Maintenance Repair Parts and Special Tool
Lists, Test Sets TS-538/U, TS-538A/U, TS-538B/U, and
TS-538C/U.

Field and Depot Maintenance Repair Parts and Special Tool
Lists, Test Sets TS-538/U, TS-538A/U, TS-538B/U, and
TS-538C/U

Operator’'s and Organizational Maintenance Manual, Audio
Oscillators TS-382A/U, TS-382B/U, TS-382D/U, TS-382E/U;
and TS-382F/U

Operator's and Organizationa Maintenance Manual, Test Sets,
Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U

Operator, Organizational, Field, and Depot Maintenance Manual,
Generators Signa AN/URM-64 and AN/URM-64A

Operator and Organizational Maintenance Manual, Test Sets,
Electron Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U.

Operator’'s Manual, Rawin Sets AN/GMD-1A and AN/GMD-1B.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS WIREWOUND-TYPE RESISTORS
a8 C o0 A B CO
‘—Eﬂ 2 : I :1: Nf; — ]}
* L-TOLERANCE ? F —TOLERANCE
MULTIPLIER ‘ ‘ L—MULHPUER
—-3ECOND SIGNIFICANT FIGURE 1 L———SECOND SIGNIFICANT
FIRST SIGNIFICANT FIGURE FIGURE
{—“NST SIGNIFICANT FIGURE
Equal Width Band Double Width Signifies
BAND A— Signifies Composition-Type BAND A— Wire-wound Resistor
COLOR CODE TABLE
BAND A BAND B BAND C BAND D~
FIRST ) SECOND T B RESISTANCE
COLOR SIGNIFICANT COtOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK 0 BLACK 0 BLACK 1
BROWN 1 BROWN ) BROWN 10
RED 2 RED 2 2eD 100
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER 10
GREEN 5 GREEN 5 GREEN 100,000 GOLD -5
BLUE é BLUE [ BLUE 1,000,000
PURPLE PURPLE .
(VIOLET) | 7 (VIOLET) .
GRAY 8 GRAY 8 SILVER 0.01
WHITE 9 WHITE 9 GOLD 0.1
EXAMPLES OF COLOR CODING
BAND BAND
A B C D* A B C D*
] ORANGE | | wHITE RED SILVER M 3| orance slue | |cowe | | cow ":1
— I
3 9 X100 -+ 10% 3 é X0.1 =5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms
RESISTANCE TOLERANCE + 10 percent -+ 5 percent

cs

*f Band D is omitted, the resistor toierance is = 207¢, and the resisior is noi Mii-Sid.
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Figure 31.

Color code marking for MIL-STD resistors.
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GROUP |

CM
MIL IDENTIFIER [ BLAGK DOT}
IST SIGNIFICANT FIGURE
L 20 SIGMIFICANT FIGURE

—
‘T\{ MULTIPLIER

CAPACITANCE TOLERAMNCE
CHARACTER|STIC
FRONT
~DC WORKING VOLTAGE
| Eon[ﬁnrms TEMPERATURE

*7 EVIBRATIDN GRADRE

REAR
MICA-DIELECTRIC

GROUP Il

TEMPERATURE RANGE AND
"‘VOLTQGE-TEMPEHATURE LiMIT

(— I1ST SIGNIFICANT FIGURE

' —2D SIGNIFICAMNT FISURE

| MULTIPLIER

—

MIL IQENTIFIER
[YELLOW DOT)

AX|AL LEAD

GROUP 11!

TEMPERATURE COEFFICIENT
I'ST SIGNIFICANT FIQURE

MULTIPLIER

MIL IDENTIFIER
{BLACK DOT)

AXIAL LEAD

GPO BOE-202-8

CAPACITANCE TOLERANCE

20 SIGNIFICANT FIGURE

CAPRCITANCE TOLERANCE

Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB

CN
MIL DENTIFIER [ S|LYER DOT)
IST SIGNIFICANT FIGURE

ED SIGNIFICANT FIGURE

4_—‘
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

PAPER-DIELECTRIC

Caopacitors, Fixed Cerami¢-Dielectric (Generol Purpose} Style CK

TEMFERATURE RANGE AND

— WOLTAGE -TEMREERATURE | IMNT

IST SIGMNIFICANT FIGURE
2D SiGMIFICANT FIBURE

[ MLULTIFLIER
g L CAPACITANCE TOLERANCE

!

FRONT
MWIL IDENTIFIER

UEEYELLON baT}
I |

REAR

RADIAL LEAD

TEMFPERATURE COEFFICIENT
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

LHULTIPLIER

CAPACITANMCE TOLERANCE

FRONT

MIL IDENTIF{ER
[ BLACK DOT)

REAR

RADIAL LEAD

COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

cY
MIL IDENTIFIER (BLACK DOT)
I'ST SIGNIFICANT FIGURE
L 2D SIGNIFIGAMT FIGURE

INDICATOR

METHOD & -{
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTER|STIC

INDIGATOR
METHOD B

GLAS3S-DIELECTRIC, GLASS CASE

TEMBERATURE BAMAE AMA
VOLTAGE-TEMPERATURE LIMIT
[_ IST SIGNIFICANT FISURE
20 SIGHIFICANT FIGURE
LG[E MULTIRL.ER
gcnlﬂncwnwcz TOLERANCE
ML IGENTIFIER

{YELLOW DQT)

O O
G R G

FEED-THRQUGH STAND-OFF

Capacitors, Fixed, Ceromic-Dieletric (Temperature Compensating] Style CC

MIL IDENTIFIER
[BLAGK DOT}

REAR

ce

MIL IDENTIFIER {BLACK DOT)
IST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

MICA, BUTTON TYPE

TOMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT
IST SIGHIFICANT FIGURE

20 SIGNIFICANT FIGURE

MULTIFLIER
CAPACITANCE TOLERANCE
r

FRONT
MIL QENTIFIER
{ YELLOW DOT)
REAR
DISK-TYPE

TEMPERATURE COEFFICIENT

IBT SiGNIFICANT FIGURE

20 SIGNIFICANT FIGURE
'3_7- MULTIPLIER
CAPACITANCE TOLERANCE

FRONT

1l

DISK-TYPE

COLOR CODE TABLES

TABLE | — For use with Group |, Styles CM, CN, CY and CB

T L I 2nd | , DC WORKING OPERATING TEMP. VIBRATION
S !T\EI)L 96 | SIG | MULTIPLIER! CAPACITANCE TOLERANCE CHARACTERISTIC VOLTAGE RANGE GRADE
FIG | FG C N Y | CB | CM | CN | CY ! CB ™ Ch M

BL_ACK : CMC'BCY 0 ¢ ! C 0% T 10% A 53%ta + 70°C 10-55 cps
BROWH H 1 1 ! 15 . B E B
o | ? 2 1060 = L > 29 ¢ C - -85 1o +85°C

ORAMGE 'R 1,600 ©30m Lo ) a0

veow | Cr T 10,060 - ' £ | j —855% 10 < 125°C | 102,900 ¢pa
aRCEH J: a .i 2 - 2 m oo H LTTIT

BuE r I s ] 3. - B —55" 10 - 150°C

T:rjlgllzﬁy 7 7 J_ I i

GREY 8 R :

WHITE —t L] 4 9 ‘ _E- )

GOLD 01 o Ts% o, csw | :

SILVER N l T 0% | 0% | torow |- oipw ‘ | l i

TABLE I} — For use with Group Il, General Purpose, Style CK

TABLE ill - For use with Group lIl, Temperature Compensating, Style CC

TEMP. RANGE AND | Tst | 2nd | ! ‘ Tt | 2nd 1 CAPACITANCE TOLERANCE
COUR | YOURCEIENT 52 pe e (gl | o || coon  Commimn. |52 8G s Cre G | ®
_BLACK ) _—‘ -—-D---—i—--?—- i 1 | ‘10 % : o [ auack 0 o i f_r = 2.0uu! cc
BROWN AW 1 1 19 "19% BROWN 30 1 10 = 1%
e 4o k o e T | o0 siw [ =oae
ORANGE BX E R 1.000 ORANGE 150 | 13 i 000 :
yeuow | e -4_? ‘| 10,000 T K C¥ELLow — 130 4 ) 'l I
GReEw @ S5 . GREEN 330 5 L5y, * 05wk
BLUE B N b : - . BLUE 470 ¢
) o s 7 ] e 750 7
GREY - 8 GREY [ o.qt 1
WHITE | 9 v ' WHITE | 9 0.1 L 0%
eoo ; T T I R Galo Tron | T 10uuf
4 I ] —_ . _ [ | -
SIVER | ! | SILVER ] |
1. The multiplier is the number by which the two significant (31G) figures are multiplied to obtain the capacitange in yyf,
2, letters indicate the Characleristics designated in applicable spacifications: MIL-C-35, MIL-C-21, MIL-C-11272, and MIL-C-10950 respectively.
3. Letters indicate the femperature renge ond voltage-temperature limits designated in MIL-C=11015.
4. Temperature coefficient in parts per miflion per degree cefitigrace.
§TR-¢2

Figure 38. Color code marking for MIL.STD capacitors,
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BLOCKING OSCILLATOR MUl_TIV‘IBRATOR . CATHODE FOLLOWER
RF OSCILLATOR

Vi ve V3 RI6
6101/6 46 WA GICI/BJEWA Bl10I/6J6WA 56 Va4
H 5675
3
—— -
TI 3 5 R8 5 o __ 6
1260
3
g
RII 3 4 L —
2 4 cIB 33K i s . A
- _-'Hs R13 ' -&- - N
[ 47K L4
] L_K_ A L2 7UH
cia 10O MH —)
I UF
. c8
——— R 1,000
Ri c2 =
0% R2 BUF RO CRYSTAL
4,700 = 1G9 K CHECK RI8
PULSE WIDTH
CALIBRATE
R3 Mi
10K s28 //
REP RATE o Y
CALIBRATE p ) |
' / CRYSTAL ! ([
R4 N CALIBRATE ity
250K MOGUL AT ION LS
REPETITION RATE ON__OFF VOLTAGE
NN _ REGULATOR . w27 N
31 L R1G V6 . ;
oM 1,200 oB2WA il _i_* CR2
RECTIFIER = — |N25,c_,1 L
H V5 oUTPUT
6 Exaw A POWER
T2 R21
6.3V 35|‘_\ j
2.254 —
L 4] s

7
3 T
-%v;/ER T—+{0SCILLATOR
i = FREQUENCY
2 5 Sl — FREQUENCY Le Cla
- M—ETER 7UH T|OOO

2ame [oN] | o 370vOT — R 20 ANTENNA
PI(NOTE 4) | | - L3350
OFF)_ # RF POWER SET
F2 S3 3
2 amp {sa
17V .
50-1600 NOTES:

I UNLESS OTHCIPWISE SHOWN, RESISTORS ARE IN OHMS,
CAPACITORS ARE IN UUF
2 CONTROLS MARKED CALIBRATE ARE ON CHASSIS.
3 ARROWS ON VARIABLE RESISTORS INDICATE CW DIRECTION.
4 ON A AND B MODELS PI IS CHANGED TO J2
5 I INDICATES EQUIPMENT MARKING TM6625-213-35-14
Te

Figure 33. st Sets TS-638/U, TS-638A/U, and T'S-5388 '/, schematic diagram. 59



BLOCKING OSCILLATOR MULTIVIBRATOR CATHODE FOLLOWER

RF OSCILLATOR
v V2 v3 RI6 va
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X @ NN\
2 | 2 | RIS
oo 1600
T o e 12
3.18UH 5.22 UM 15K
cr
; 7 7 Rao 1,000
2 ST e T
. 15K
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== -= x = 33K = ce TN
e—e— X 1 1ok = 1,000
s O—O———oyg
AN AN 4
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5 i |
IO'K f 73
c2
SUF
R2 ) 260
4700 H% N s2A
= CRYSTAL
= 1 Aok CHECK
PULSE WIDTH s 28
R REP RATE o
.oi CALIBRATE CALIBRATE
3
N
R4
250K Mi
[REPETITION RATE | l / \
CRYSTAL ! [ 1
CALIBRATE L3 i I|
.TUH 1 |
MODULATION "
ON-OFF _L CR2
L IN23C
o\c n A
s
O VOLTAGE REGULATOR
RI19
20H ve
1200 0B2WA R22
- ° R2I -
x RECTIFIER —I/\’V“—I—’\/\/N o * ~ 38 38
T2 c9 CIOF Cllz
[ 2UF 2v ZUF:L: 1 : — -
gi\; e = \ OUTPUT  POWER |
T L \
- 5 FREQUENCY OSCILLATOR
l 3 METER E45 T FRequENCY
. o3 ci2
1,000 gy 1,000
® o—o o—o—4u
370V €T 2 Q 7 ——
45 Ma = __“ J
] R20
'y R 3300 ANTENNA .
9 \ .
= e
s3 \ | LSET NOTES:
nr v ‘ o— |. UNLESS OTHERWISE INDICATED; RESISTANCES ARE IN OHMS,
$0-1800 CPS sa CAPACITANCES ARE IN UUF.
2, ] INDICATES EQUIPMENT MARKING.
3.

ARROWS ON VARIABLE RESISTORS INDICATE Cw DIRECTION.
4. CONTROLS MARKED CALIBRATE ARE ON CHASS|IS.
TMS5014-5%%

Figure 34. Test Set T'S-538C,'U, schematic diagram.
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Test Sets TS-638/U, TS-6384/U, and TS-538B/U, wiring diagram.

Figure 385.

-202~7

GPO 8Ot
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Test Set TS-638C/U, wiring diagram,

Figure 36.
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