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WARNING

DANGEROUS VOLTAGES exist in this equipment

Be careful when making voltage readings at tip jacks on the module test
set panel. When the power supply assembly is removed and
for testing, 115-volt ac and 120-volt dc voltages could be eon
may cause severe shock or possible death to the repairman.
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CHAPTER  1

INTRODUCTION

1-1.  Scope
a. This manual contains general support and

radar maintenance instructions for Test Set, Ra-
d a r Altimeter Module AN/APM-322 (module
test set). It includes instructions appropriate for
troubleshooting, testing, and repairing the equip-
ment. It also lists tools, materials, and test equip-
ment required for general support and depot
maintenance. Equipment function is covered in
chapter 2.

b. The module test set is always used with
Test Set, Radar Altimeter System AN/APM-323
(system test set). The technical manuals for
both test sets include three other publications:
TM 11-6625-1795-12, TM 11-6625-1746-12, and
TM 11-6625-1746-45.

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are

new additions, changes, or additional publica-
tions pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7
to determine if there are modification work or-
ders (MWO’s) pertaining to the equipment.

NOTE
For applicable forms and records, see
paragraph l-3, TM 11-6625-1795-12.

1-3. Reporting of Equipment Publications
Improvements

The reporting of errors, omissions, and recom-
mendations for improving this publication by
the individual user is encouraged. Reports should
be submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded direct
to Commanding General, US Army Electronics
Command, ATTN: AMSEL-ME-NMP-EM, Fort
Monmouth, N.J., 07703.

1-1
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CHAPTER  2

PRINCIPLES OF OPERATION

Section I. BLOCK DIAGRAM ANALYSIS

2-1. General
  The module test set consists of a panel assembly,

carrying case, and cables required to connect
to the modules to be tested. The module test set
operates as an extension of Test Set, Radar
Altimeter System AN/APM-323 and contains
the additional circuits required to permit testing
modules of Receiver-Transmitter RT-804A/APN-
171 (V) (receiver-transmitter). Only one module
may be connected to the module test set at any
one time.

2-2. Test Set, Radar Altimeter Module
TS-2932/AMP-322

a. Test Set, Radar Altimeter Module TS-2932/
APM-322 (module test set panel assembly 2Al)
contains power supply assembly 2A1A2, inter-
mediate frequency (i-f) amplifier assembly 2A-
1A3, interconnecting circuit card assembly 2A-
1A1, and signal simulation and monitor circuits.
Figures Z-i and 2-2 illustrate the applications of
these components in testing the modules. The
power supply assembly is used to energize the
module being tested. The i-f amplifier assembly
is used only for receiver module tests. The inter-
connecting circuit card assembly provides mount-
ing positions and interconnect wiring for the
four tracker cards comprising the tracker module.

b. The module test set receives power from
system test set Panel, Control-Simulation C-8396/
APM-323. Video and time-zero signals, where
required, are received from system test set Pa-

 nel, Range-Rate Simulation SM-566/APM-323.
The module test set panel is connected to the
control-simulation panel by means of Cable As-
semblies CX-12206/APM-323, CX-12205/U, and
CG-3594/U. Refer to TM 11-6625-1795-12 for
interconnecting diagrams.

The module test set has five operating modes,
differing in its operating characteristics for each

module type. The block diagrams, figures 2-1
and 2-2, illustrate the operating modes.

a. Power Supply Module Tests. Figure 2-1,
view A, is a block diagram of the operating mode
for power supply module tests. The power supply
module power input is obtained from the POWER
SUPPLY MODULE connector using a system
power and signal cable. The 115-volt 400-cps pow-
er input from the module test set is turned on
by setting the MODULE TEST SELECT switch
to POWER SUPPLY MODULE. The input volt-
age is applied through a variable autotransformer,
which has taps selected by VOLTAGE SELECT
switch 2A1S4. This switch adjusts the voltage to
low, normal, or high values as required in test
procedures. The applied voltage is read on a
multimeter connected to the 400 CPS HI and LO
jacks. The module test set internal power supply
is not energized when power supply modules are
tested. Power supply outputs are returned
through the cable connected to connector J7 to a
load resistor circuit and panel tip jacks. This
enables test readings of each output voltage un-
der its actual load condition.

b. Transmitter Module Tests. For the trans-
mitter module (fig. 2-1, view B), the MODULE
TEST SELECT switch is set to TEST MOD-
ULE. This energizes power supply assembly 2A-
1A2, providing power input to the transmitter
through MODULE POWER connector J14.
Transmitter output connector J2 is connected to
the system test set attenuator panel with a
transmitter rf cable that contains a 20-db fixed
attenuator. Transmitter time-zero output is
connected to T-ZERO connector J12 to provide an
oscilloscope synchronization signal. The PULSE-
WIDTH CONTROL switch applies a signal into
the transmitter to change its operation mode to
a high-altitude wide-pulse output. A second
method of synchronizing the oscilloscope is avail-
able by connecting the system test set range-
rate simulation panel CAL connector to trans-
mitter connector J4, with the shorting cap

2-3.        Module Test Set Operating Modes

2-1
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EL6625-1795-45-TM-1

Figure 2-1. Test, Set, Radar Altimeter Module AN APM-322 operating modes-block diagrams.
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Figure 2-2. Test Set, Radar Altimeter Module AN/APM-322 operating modes-
block diagrams.

removed. This deactivates the transmitter prf cir-
cuit and the transmitter modulator is triggered

to FROM RCVR connector J13 and is displayed
on Oscilloscope AN USM-281. The GAIN con-

from the simulated prf signals. The oscilloscope
is then connected to the T-ZERO SYNC con-

trol adjusts the amplifier gain to enable receiver
performance checkout.

d. 1-F Amplifier Module Tests. Figure 2-2,
nector on the sts range-rate simulation panel.

c. Receiver Module Tests. The test circuit for
receiver module tests is shown in figure 2-1,
view C. Signal input to the receiver is applied
from a signal generator. Output of the receiver
is connected into module test set i-f amplifier
assembly 2A1A3. Output of the i-f amplifier as-
sembly is taken from the test points adjacent

view A, illustrates the circuit used in tests of
the receiver-transmitter i-f amplifier module. The
i-f amplifier module is also energized through
MODULE POWER connector J14 and receives
variable voltages for its automatic gain control
(age), sensitivity range control (W C), and band-
width control (bwc) circuits. Controls for this

2-3
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purpose are located in the INTERMEDIATE
FREQUENCY AMPLIFIER MODULE section
of the panel. To Lest the i-f amplifier module, a
calibrated video signal from the system test set
is applied into the i-f amplifier module in series
with a step attenuator. The required voltages
are set in by the AGC and SRC controls, and the
i-f amplifier module output is monitored at the
FROM IF jacks. Signals from the amplifier
module are compared with the video input on
the A and B channels of Oscilloscope AN/USM-
281.

e. Range Computer Module Tests. Figure 2-2,

B, is a simplified signal flow diagram for
computer module tests. The trac

cards are plugged into the RANGE PUT
MODULE card receptacles. The test connector
of the system test cable is connected to the
TEST connector. Video and T-zero (time-zero)
signals are received from the system test set
range-rate simulation panel and are applied into
the range computer module circuits. The test
cable connects the circuit monitor points to the
TEST tip jacks on the system test set control-
simulation panel. Additional test point tip jacks
are located above the card receptacles.

Section II. CIRCUIT ANALYSIS
2-4. General

The module test set circuits consist of inter-
connecting and power distribution circuits, a
power supply assembly, and an i-f amplifier as-
sembly. The power supply and i-f amplifier as-
semblies are the same as the corresponding mod-
ules of Receiver-Transmitter RT-804A/APN-
171(v).

a. Power Supply Assembly 2A1A2. The power
supply assembly provides regulated dc voltages
to energize the modules being tested. The power
supply assembly consists of the three subassem-
blies: subassembly no. 1 2A1A2TB1 (dc ampli-
fier), subassembly no. 2 2AlA2TB2 (rectifier),
and subassembly no. 3 2AlA2TB3 (output reg-
ulator). The power transformers, filter chokes,
and thermal delay relay are mounted separately
on the power supply chassis. The dc regulator
circuits are conventional, consisting of a sam-
pling stage, series regulator, and zener reference
diodes. Figure 2-3 shows the relationship be-
tween the output stages and the polarity of inter-
connections. The +120-volt output is obtained
by adding an unregulated +40-volt supply to the
regulated +80-volt output and that the -6.3-
volt and +80-volt supplies are referenced to the
-50-volt supply, which has the closest regula-
tion.

b. Intermediate Frequency Amplifier Assem-
bly 2A1A3. The intermediate frequency ampli-
fier assembly is a high gain video amplifier. It
is identical to the i-f amplifier module used in
Receiver-Transmitter RT-804A/APN-171(V).
The i-f amplifier assembly is used only to check
receiver modules. When a receiver module is con-
nected for test, the receiver video output is ap-
plied into FROM RCVR jack J13. Tip jacks

adjacent to jack J13 provide the i-f amplifier
assembly output connection. These jacks have a
91-ohm load resistor connected across them for
impedance matching. The GAIN control applies
simulated age voltage into the amplifier age cir-
cuit.

c. Interconnecting Circuit Card Assembly 2A-
1A1. This is a printed circuit card providing
mounting and circuit interconnections for the
tracker cards of the range computer module.
Six RANGE COMPUTER MODULE connectors
Al through A6 and the TEST connector are
mounted card assembly 2A1A1. Refer to figure
FO-2 for schematic diagram. Connectors A l
through A4 provide for testing the four tracker
cards comprising the range computer module of
the Receiver-Transmitter RT-804A/APN-
171(V). The TEST connector receives the system
test cable from the system test set. When the sys-
tem test set and module test set are properly
interconnected and the tracker cards plugged in,
the test input and output readings are con-
nected to the SYSTEM and TEST jacks on the
system test set control-simulation panel. Nine
additional test jacks are provided above the in-
terconnect panel. These provide direct test point
connections with shorter circuit paths for oscillo-
scope and rf vtvm readouts.

d. Load Resistors. Four load resistors, asso-
ciated with connectors Al through A4, are con-
nected to points in the printed circuit.
2A1A1R1 loads the age circuit of t
Al. Resistor 2A1A1R2 loads the ban
trol circuit of tracker card A2. sister 2A1 Al R3
and diodes 2AlAlCR1 an
src circuit of tracker card
loads the src voltage circu

2-4
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EL6625-1795-45TM-3

Figure 2-3. Power supply assembly 2A1A2-block diagram.

e. Step Attenuator 2A1AT1. The INTERME-
DIATE FREQUENCY AMPLIFIER MODULE
section of the panel contains a step attenuator.
This consists of nine fixed attenuators each con-
trolled by a coaxial toggle switch. Setting the
switch to the IN position inserts the correspond-
ing value of attenuation in the circuit. Steps of
1 db up to 101 db are provided. The step at-
tenuator is used only for gain checks of i-f ampli-
fier modules. A video signal from the system test
set is applied into the i-f amplifier module through
the step attenuator, with all switches in the up
position (attenuation out). The signal level is
displayed on one channel of a dual beam oscillo-
scope, and the amplifier output is displayed on
the other channel. Attenuation is then set in
until the output and input signal levels are equal.

The total of the attenuator values, to the nearest
1-db step, is used to express the gain of the am-
plifier.

2-5. Power Distribution for Module Test
Figure 2-4 is a simplified diagram of power dis-
tribution in all module tests, except the power
supply module test. With the MODULE TEST
SELECT switch set to TEST MODULE, power
supply assembly A2 is energized. The power sup-
ply voltage outputs are connected to MODULE
POWER connector J14. Resistors R1 through
R7 apply loads to stabilize the voltages. The
-15-volt output is applied to the AGC control
to supply the variable voltage required. The SRC
control connects to the -15-volt supply through
390-ohm resistor R4. I-F amplifier assembly A3

2 - 5
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EL6625-1795-45TM-4

Figure 2-4. Power distribution -functional schema tic diagram.

2-6. Power Distribution for Power Supply
Module Tests

Figure 2-5 is a simplified circuit of power dis-
tribution for power supply module tests. The
115-volt 400-cps input is received from the sys-
tem test set when the system test set MODE
CONTROL switch is set to XCVR/MODULE
indicator lamp 2A1DS1 comes on and elapsed
time meter Ml starts). When the MODULE
TEST SELECT switch is set to POWER SUP-
PLY MODULE position, the 115-volt input is
connected into the voltage select variable auto-

2-6

transformer. VOLTAGE SELECT switch S4 picks
off the desired voltage value to energize the
power supply module, which is connected to POW-
ER SUPPLY MODULE connector J7. Switch
S4 is varied during tests to apply low, normal,
and high voltage inputs to the power supply
module. Outputs of the power supply module
return through connector J7 and are connected
to the tip jacks in the POWER SUPPLY MOD-
ULE section of the panel. Resistors R11 through
R17, connected across these jacks, apply loads
equivalent to the normal operating loads of
the power supply module. Voltage of each output
is read at the corresponding tip jack. Module
test set internal power supply assembly 2A1A2
is not energized for this test.
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EL6625-1795-45TM-5

Figure 2-5. Power supply module tests--functional schematic diagram.
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CHAPTER  3

GENERAL SUPPORT MAINTENANCE

Section I. GENERAL

3 -1 . Scope of General Support Maintenance
General support maintenance consists of testing
the module test set panel assembly, troubleshoot-
ing any faults, adjusting any out-of-tolerance
items, removing and replacing faulty circuit
cards, and repairing defective components and
controls. Use the test procedures given in section
II to find any out-of-tolerance parameters. Refer
to the troubleshooting chart in section II to
identify the probable cause of the trouble. Addi-
tional voltage, resistance, and continuity checks
are included in section II to aid in isolating mal-
functioning components. Section III includes the
recommended adjustment procedures which may
be performed at general support maintenance.
Disassemble the panel assembly from the module
test set case according to the instructions given
in section V of this chapter. When instructions
are given for removal and replacement of con-
trols, components: or circuit cards, refer to sec-
tion VI for the detailed procedures. All applica-
ble repair instructions are given in sections IV
and VI. Upon completion of the troubleshooting
and repair procedures, perform the tests speci-

fied in section VII to determine if the unit meets
all performance parameters.

3-2. Test Equipment, Tools, and Materials
Required

a. Test Equipment. The following test equip-
ment is required for general support mainte-
nance.

test equipment technical manual

Digital Voltmeter AN/GSM-64 TM 11-6625-444-15
Differential Voltmeter ME-202/U TM 11-6625-537-15
Multimeter AN/USM-223
Oscilloscope AN/USM-281A TM 11-6625-1703-45
Resistance Bridge ZM-4A/U TM 11-2019
Voltmeter, Electronic AN/URM- TM 11-6625-524-44

145 (vtvm).

b. Tools. The only tools required for general
support maintenance are hand tools similar to
those contained in Tool Kit TK-105/G and com-
mon shop equipment such as soldering and paint-
ing equipment.

c. Materials. The required materials include
the general purpose instrument test leads sup-
plied with the test instruments, the intercon-
necting cables (step e below) supplied with the
module test set, and the items listed below.

Material
Government specification or vendor

stock number Use

Alcohol, isopropyl . . . . MIL-F-5566 .  . .  .  .  .  . Cleaning printed circuit boards.
Trichloroethane  . . . . .  .  .  . Federal Specification O-T-620, Type General cleaning.

I .
Enamel, black, lusterless  . . FSN 8010-687-3636

.
Touchup panels.

Enamel, light gray . . .
. . . . . . . . . .

FSN 8010-285-4868 . . Touchup cases.
Enamel, white . . . . . F S N  8 0 1 0 - 2 9 7 - 2 0 9 6  . Repair panel legends.

Solder, plastic rosin core . Sn60WRP2, type RMA, per QQ-S- Soldering leadwires to circuit boards
571. and connectors.

Tape, masking . . . . . . . . . . . . . . . . . FSN 7510-266-6712 Masking parts and surfaces during
retropicalization.

Tubing, teflon . . . . . . . . . . . . . AMS3654 (size as required) Insulating leadwires at connector ter-
minals.

Varnish, epoxy, clear gloss . . . . . . . . Poly-EP no. 810, Valspar, Inc Retropicalizing repaired or otherwise
unprotected printed circuit boards.

d. Special Tools. No special tools are required.
e. Interconnecting Cables. The following in-

terconnecting cables are provided as part of Test
Set, Radar Altimeter Module AN/APM-322

3-1
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Section II. TROUBLESHOOTING
3-3.  General 3-4.  Voltage Measurements

EL6625-1795-45TM-6

Figure 3-1. Test Set, Radar Altimeter Module AN/APM-322-basic test setup.
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EL6625-1795-45TM-7

Figure 3-2. Test point locations.

module test set panel (test points 1 and 2, fig.
3-2) using the ME-202/U.

(3) Turn the AGC control knob from one
stop to the other. AGC voltage shall vary smoothly
from 0.0±0.1 to -14.5±1.0 volts dc.

(4) Turn the SRC control knob from one
stop to the other. SRC voltage shall vary smoothly
from 0±0.1 to -10.0±1.0 volts dc.

c. Power Supply Module Input. Connect the
ME-202/U, set for ac voltmeter operation, to

3-3
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3-5.    Resistance Measurements

3-4



3-6.   Continuity Tests

TM 11-6625-1795-45

3-7. Trouble Analysis
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Para no.

(para 3-4d)

(para 3-5)

(para 3-6)

3-8.  Power Supply Voltage Adjustment

Section III. ADJUSTMENTS AND ALIGNMENT

The only adjustment or alignment performed on
the module test set is readjustment of output volt-
ages of power supply assembly 2A1A2. This may
be done only with the module test set panel as-
sembly removed from the case.

a. When voltage measurements of paragraph
3-4 are not within the tolerances listed, adjust-
ing the power supply variable resistors may clear
the trouble. If the voltage output is not present
or varies by 2 percent or more, adjustment
should not be attempted and the power supply
unit should be removed for repair.

b. Remove the 10 oval-head screws and wash-
ers holding the panel ends to the case. Remove
the 10 filister-head screws at the top and bottom
edges of the panel. Remove the panel carefully,

making sure that the shielding gaskets
become damaged or lost.

do not

c. Connect the CG-12205/U and CG-12206/U
cables according to figure 3-l. Set the TESTER
POWER switch to ON and MODE CONTROL
switch to XCVR/MODULE. Allow 3 minutes
warmup.

d. Connect the digital voltmeter to the system
test set TEST jacks listed below. Read the volt-
ages and adjust the variable resistors (see fig.
3-2 for locations) to the actual voltages listed
in the table.

Section IV. Repair
3-9.  General
Repair of the module test set at general support
consists of removing and replacing the defective
assemblies of the test set panel assembly and
replacing the subassemblies of power supply as-

sembly 2A1A2. Additional repairs consist of re-
soldering loose leads within the chassis assembly,
replacing parts found defective during test pro-
cedures, and retropicalizing printed circuit boards
after tests or repairs which require penetration
of the original coating.

3-6
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3-10.    Solder Technique

3-11.   General

Section V.  REMOVAL AND REPLACEMENT

3-13. Replacement

3-12. Removing Module Test Set Panel
Assemble 2A1

3-7



TM 11-6625-1795-45

Figure 3-3-Continued.
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Figure 3-3. Test Set, Radar Altimeter Module AN/APM-322-exploded view.

EL6625-1795-45TM-8
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Section VI. ASSEMBLY AND DISASSEMBLY
3-14. General

Figure 3-4-Continued.
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3-11
Figure 3-4. Module teat set panel assembly-exploded view.
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3-15.  Testing and Replacing I-F Amplifier
Assembly 2A1A3

E L 6 6 2 5 - 1 7 9 5 - 4 5 - T M - 1 1

Figure 3-5. I-F amplifier assembly test setup.
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c. Set the system test set MODE CONTROL
switch to XCVR/MODULE. Set the VIDEO
POS/NEG switch to POS and BANDWIDTH
CONTROL switch to WIDE. Set the module
test set MODULE TEST SELECT switch to
TEST MODULE. Energize the oscilloscope, the
vtvm, and the differential voltmeter. Allow the

f. Disconnect the oscilloscope and connect the
vtvm to the FROM IF jacks. With src voltage at
0.0 volts and age voltage at -1.0 volt, set in
100-db total attenuation. then read the noise
level. This shall not exceed 0.8 volt rms. Discon-
nect the vtvm and connect the oscilloscope chan-
nel B to the FROM IF jacks.

EL6625-1795-45TM-10

Figure 3-6. Power supply assembly test setup.
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NOTES

BOXED NUMBERS ARE VOLTS DC UNLESS OTHERWISE STATED. ALL VOLTAGES ARE REFER-
ENCED TO GROUND AND ARE ± 10% UNLESS OTHERWISE STATED.

GROUND REFERENCE (PIN S OF 2AIA2TB3Jl OR CHASSIS).

VOLTAGES AT THESE TEST POINTS ARE AS FOLLOWS:     -50.00 ± O.O1VDC.    -6.3 ± 
0.07 VDC,  -15.00 ± O.O5 VDC.   ±15.00 ± 0.05 VDC.   +28 ± 4 VDC.    +80.00 ±O.lO VDC,
AND    AND   +I20 ±6 VDC.

VOLTAGES AT THESE TEST POlNTS GIVEN IN VOLTS AC RMS.

2AIA2TB3 IS NOT DRAWN TO TN: SAME SCALE AS 2AIA2TBI. 2AIA2TB3 MOUNTS ABOVE
2AIA2TBI IN THE ASSEMBLY AND IS THE SAME SIZE.

EL6625-1795-45-TM-12

Figure 3-7. Power supply assembly-test points.
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3-16. Testing and Replacing Parts of Power
Supply Assembly 2A1A2

WARNING
Do not place subassembly no. 3 on a

3-15
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NOTES
1.  All leadwires are teflon covered per MIL-W-16878, type E, unless otherwise specified.
2. For complete reference designations, add 2A1A2 to the abbreviated designations listed.

f. Retropicatization. After testing the power
supply subassemblies, the original coating shall
be restored wherever penetration was made for
the test connection. Use the following procedure.

WARNING
Use cleaning agents in a well-ventilated
area. Do not inhale the vapors or allow
agent to contact the skin. Do not use
near an open flame.

( 1) Clean the printed circuit board area
with isopropyl alcohol (para 3-2c). Allow the
area to air dry.

(2) Varnish the area using the epoxy var-
nish (para 3-2c) and an artist’s brush. Use mask-
ing tape to protect connector contacts or other
areas which are not to be varnished. Apply a
thin even coat and allow the varnish to air dry
for 24 hours or oven cure the board at 180º F.
for 8 hours.

3-16
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EL6625-1795-45TM-14
NOTE

For complete reference designations, add 2A1A2 to abbreviated designations shown
in figure 3-8.

Figure 3-8. Power supply assembly-exploded view.
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EL6625-1795-45TM-13

(4) If any voltage is not within limits, ad-
just the corresponding variable resistor listed in

Figure 3-9. Power supply assembly-adjustments.

the above chart. Refer to figure 3-9 for loca-
tions of the variable resistors.

(5) After adjusting, repeat the test read-
ings and readjust as necessary until all adjust-
able voltages are within limits.

a. The testing procedures in this section are

Section VII.

for use by electronic maintenance shops and serv-
ice organizations responsible for general support
maintenance of electronic equipment to deter-

3-17.

mine the acceptability of repaired equipment.

General

These procedures set forth specific requirements
that repaired equipment shall meet before it is
returned to the using organization.

TESTING PROCEDURES
3-18. Special Requirements
There are no special test requirements for Test
Set, Radar Altimeter Module AN/APM-322. All
alignments and adjustments are performed dur-
ing repair and troubleshooting procedures. No
other calibration adjustments are provided in the
module test set. Tests of step attenuator 2A1AT1
require depot or calibration facility test equip-
ment and cannot be performed at genera! support
maintenance.

3-19.  Physical Test and Inspectionb. Comply with the instructions preceding
each chart before proceeding to the chart. Per-
form each step in sequence. Do not vary the se-
quence. Perform each specified test procedure and
verify it against its minimum performance stand-
ard.

3-18

a. General. Inspect the module test set case,
panel, and cables according to the following
chart. When any fault is observed, return the
unit for repair. If the unit passes inspection,
proceed to the functional tests.
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3-20.  Functional Tests

3-21.  Cable Assembly and Card Assembly
Extender

3-19
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EL6625-1795-45TM-15

F i g u r e  3 - 1 0 . Tes t  Se t ,  Radar  A l t ime te r  Modu le  AN/APM-322-card  a s semb ly
extender and cable schematic diagrams.
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(6) Cable Assembly CG-3596/APM-322.
Check for 197.2 ± 10.0 ohms between center pins
of connectors P1 and P2. Check for 100 ± 10
ohms between center and outer conductor of con-
nector PI. Check for 218.4 ± 12.0 ohms between
center and outer conductor of connector P2.

(7) Extender, Card Assembly MX-8531/
APM-322. For the card assembly extender, check
between the pins of connector J1 to the corre-
sponding contacts on the card plug-in end.

(8) Insulation resistance. Check insulation
resistance between each conductor, except Cable
Assembly CC-3596/APM-322. Insulation resist-
ance shall be 10 megohms minimum.

3-21
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CHAPTER  4

DEPOT MAINTENANCE

Section I. OVERHAUL INSTRUCTIONS
4-1.     Scope of Depot Maintenance 4-2.   Tools, Test Equipment, and Materials
Complete rebuild of the module test set or its Required

4-3. Troubleshooting 4-4 . Removal
a. Perform the general support troubleshooting

checks in paragraph: 3-3 through 3-6. Refer to
the trouble analysis procedure in paragraph 3-7
to determine the required disassembly and re-
pair.

a. Remove module test set panel assembly 2A1
from the module test set case according to the
instructions in general support maintenance,
paragraph 3-12, and the associated exploded
view, figure 3-3.

b. When incorrect readings are obtained, the
module test set panel assembly shall be removed
from the case (para 3-12). Then check the i-f

amplifier assembly and power supply assembly
according to paragraphs 3-15 and 3-16.

b. Remove power supply assembly 2A1A2 and
i-f amplifier assembly 2A1A3 from module test
set panel assembly 2A1 according to instruc-
tions in general support maintenance, paragraph
3-14, and the associated exploded view, figure
3-4.

4-1
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4-5.  Disassembly

EL6625-1795-45TM-16

Figure 4-1. I-F amplifier assembly-exploded view.
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4-7.  I-F Amplifier Assembly Repair

4-6.  Repair

EL6625-1795-45TM-21

Figure 4-2. I-F amplifier assembly-test points.
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c. Stage Gain Troubleshooting Steps. With the
equipment connected as in paragraph 4-7a and
figure 3-5, perform the following steps :

(1) Set the system test set VIDEO POS/
NEG switch to NEG.

(2) Adjust the system test set VIDEO
AMPLITUDE control for -1.0-volt peak pulse
on oscilloscope channel A.

(3) Disconnect Cable Assembly CG-3596/
APM-322 from module test set TO IF connector
J5. Connect the oscilloscope channel B input to
the connector.

(4) Set the module test set ATTENUATION
switches to IN or out as required to obtain
-0.100-volt pulse on the oscilloscope.

(5) Disconnect the oscilloscope channel B

from TO IF connector J5 and reconnect Cable
Assembly CG-3596/APM-322 to connector J5.

(6) Use the oscilloscope channel B input to
measure the pulse amplitude at test point Q29
(fig. 4-2). The pulse amplitude shall be -0.100
volt.

(7) Repeat step (6) above for each of the
following test points: Q24, Q18, Q13, and Q8.
Add 10 db for each test point and note a pulse
amplitude of -0.100 volt at each point. Check
them in the order listed.

(8) If gain through test point Q8 is proper,
check test points Q1 through Q6 for proper volt-
ages (fig. 4-2).

(9) When the gain or voltage at an individual
test point is incorrect, deenergize the module and

4-4
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Caution

the circuit being tested. Most multime-
ters and many electronic voltohmmeters
do not meet this requirement, except
on the X100 or higher ranges. Check
ohmmeter circuit current before using
it for solid-state circuit testing.

(a) All transistors in the i-f amplifier as-
sembly are NPN type. The transistors can be
checked roughly by checking forward and re-
verse resistance from base to emitter and col-
lector. With the negative ohmmeter lead con-
nected to the base, a high resistance (50,000
ohms or more) will be indicated to the emitter
and collector. With the positive ohmmeter lead
connected to the base, a low reading (500 ohms
or less) will be indicated. Actual resistance read-
ings vary greatly, depending on the type of in-
strument, test voltage, and circuit conditions. For
this reason no resistance readings are given. If
open or short-circuit readings are obtained, the
transistor shall be replaced. Be sure the insulat-

  ing varnish is penetrated when testing.
(b) When readings are marginal, an in-

circuit transistor tester would aid in determining
transistor condition. Otherwise, testing by sub-
stitution is necessary. In-circuit checks of diodes
and resistors require careful attention to shunt-
ing circuit paths and polarity of ohmmeter leads.
In-circuit capacitor checks require an instrument
applying very low voltage (10 volts or less).

(c) Remove the insulating varnish from
a soldered connection before unsoldering it. Use
soldering aids as required to remove solder and
component leadwires. Refer to figure 4-3 for loca-
tion and identification of the i-f amplifier and
detector assembly parts. Refer to the schematic
diagram, figure FO-3, for circuit connections.

between the soldering iron and the part body
during the soldering operation. Use a 6-watt
soldering iron and use care to avoid overheating
components or damage the board. Use the iso-
propyl alcohol to remove solder flux residues from
the printed circuit board. Allow the adhesive to
cure for 24 hours.

(f) Observe the same care as above when
resoldering or reconnecting leadwires. Replace
damaged lead wires with size, length, and color
the same as the original lead wire.

(2) After repairing the board, the insulat-
ing varnish shall be restored on all areas that
were penetrated during testing or repair proce-
dures. Solder flux and other contamination shall
be cleaned from the board and components be-
fore applying the varnish.

WARNING
Use cleaning agents in a well-ventilated
area. Do not inhale the vapors or allow
agent to contact the skin. Do not use
near an open flame.

(a) Clean the printed circuit board area
with isopropyl alcohol (para 4-2c). Allow the
area to air dry. Use masking tape to protect areas
such as connectors which are not to be varnished.

(b) Varnish the area using the epoxy
varnish (para 4-2c) and an artist’s brush. Avoid
connector contacts or other areas which are not
to be varnished. Coat the surfaces and leadwires
of all new parts. Apply a thin even coat and
allow the varnish to air dry for 24 hours, or oven
cure the board at 180o F. for 8 hours.

(c) Check the area after curing to make
sure that the varnish coat is completely even
with no voids or bubbles. If it is not, apply a
second thin coat to the area and repeat the curing
procedure.

4-8. Power Supply Assembly Repair
tests of

paragraph 3-4d or the adjustment and aline-
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EL6625-1795-45tm-17

Figure 4-3. I-F amplifier and detector assembly-partslocation view.
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Figure 4-3-Continued.

ment of paragraph 3-8 shall be repaired accord-
ing to the following procedures. Power supply
subassemblies replaced at general support main-
tenance shall also be repaired at depot mainte-
nance.

a. Power Supply Assembly Repair. Perform
the troubleshooting procedures of paragraph 3-
16 to localize trouble. Then perform the trouble-
shooting checks of paragraph 4-8b. Use the test
setup of figure 3-6. Use the X-l Digital Volt-
meter to make the voltage readings in figure 3-7.
Refer to the schematic diagram, figure FO-4,
for circuit checked at each test point.

(1) Subassembly No. 3 2A1A2TB3. A sub-
assembly no. 3 2A1A2TB3 that has failed shall
be checked by installing it in a power supply
unit and performing the troubleshooting checks
of paragraph 4-8b. Isolate faults with the board
removed, using the X-l Digital Voltmeter with
ohms converter.

(2) Subassembly No. 2 2A1A2TB2. A faulty
subassembly no. 2 2A1A2TB2 shall be checked
for faulty diodes or capacitors using the X-l
Digital Voltmeter with ohms converter.

(3) Subassembly No. 1 2A1A2TB1. A faulty
subassembly no. 1 2A1A2TB1 shall be assembled

with subassemblies 2A1A2TB2 and 2A1A2TB3
that are known to be good. Perform the trouble-
shooting checks of paragraph 4-8b to localize
trouble. Check components of the board using
the X-l Digital Voltmeter with ohms converter.

b. Power Supply 2A1A2 Trouble Analysis. If
the power supply output voltages are incorrect,
perform the analysis and corrective steps listed
below. Refer to schematic diagram, figure FO-4,
and test point location diagram, figure 3-7, to
locate parts, connections, and test points, Con-
nections to the test equipment and intramodule
connections are the same as specified in paragraph
3-16 and figure 3-6. Faulty parts shall be re-
paired or replaced using the same printed cir-
cuit card repair procedures given in paragraph
4-7d. Do not retropicalize a circuit until all
tests of the module are complete and the power
supply is operationally ready for installation. The
Reference column below lists the power supply
output circuit under test. The Abnormal result
column lists typical failure indications. The
troubleshooting steps which help isolate to the
faulty part or lead are listed in the Procedure
column.
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Procedure
a. (1) Check the test points (fig. 3-7) listed
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a. (1) Check the test points (fig. 3-7) listed

a. (1) Check the test points (fig. 3-7) listed
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+28 vdc Voltage missing, too high, or too low

+120 vdc Voltage not 120 ± 6 vdc, +80 vdc cor-
rect.

but not both points, check diodes
TB2CR3 and TB2CR4. Replace
faulty diode.

(2)  If the voltage is missing at both
points, check continuity from white-
blue lead of transformer 2A1A2T1
to ground. If no continuity exists, re-
pair faulty subassembly lead. If con-
tinuity exists, replace transformer
2A1A2T1.

(3) If steps (1) and (2) yield proper
results, check test points C2 through
C5 for proper voltages. Determine
faulty subassembly as in step a (2)
above.

Check continuity from test point D2 to sub-
assembly no. 1 pin 15. Repair fault. If volt-
age too high or too low, check rectifier
circuit of +15 vdc supply and replace faulty
part.

Check for 50.2 ± 5.0 vrms at test point G1
(fig. 3-7) and at white lead of transformer
2A1A2T1. If voltage present at one, but not
both points, check diodes 2A1A2TB2CR1 and
2A1A2TB2CR2. Replace faulty diode.
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fer to Figure 4-4 for parts location view

NOTE

E L 6 6 2 5 - 1 7 9 5 - 4 5 T M - 1 8

For complete reference designations, add 2A1A2TB1 to abbreviated designations
shown in figure 4-4.

Figure 4-4. Power supply subassembly no. 1-parts location view.
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fer to figure 4-5 for parts location view.

EL6625-1795-45TM-19

NOTE
For complete reference designations, add 2A1A2TB2 to abbreviated designations

shown in figure 4-5.
1 Diode semiconductor device,

2 Ceramic dielectric fixed capaci-

3 Diode semiconductor device,

4 Diode semiconductor device,
CR7

5 Ceramic dielectric fixed capaci-
tor, C20

6 Diode semiconductor device,
CR8

7 Diode semiconductor device,
CR9

8 Ceramic dielectric fixed capaci-
tor, C21

9 Diode semiconductor device,
CR10

10) Diode semiconductor device,
CR4

11 Ceramic dielectric fixed capaci-
tor, Cl8

12 Diode semiconductor device,
CR3

13 Diode, semiconductor device,
CR2

14 Ceramic dielectric fixed capaci-
tor, C17

15 Diode semiconductor device,
CR1

16 Diode semiconductor device,
CR6

17 Ceramic dielectric fixed capaci-
tor, Cl9

18 Diode semiconductor device,
C R 5

19 Printed wiring board

Figure 4-5. Power supply subassembly no. 2-parts location view.
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EL6625-1795-45TM-20

NOTE
For complete reference designations, add 2A1A2TB3 to abbreviated designations

shown in figure 4-6.

1 Paper dielectric fixed capaci-
tor, C9, C12 through C14 (4)

14 Paper dielectric fixed capaci
tor, C7, C8, C15 (3)

25 Composition fixed resistor, R15

2 Transistor Q6 through Q10, 15 Film fixed resistor, R4
26 Transistor, Q11
27 Transistor pad [used with

Q12 (6)
3 Transis tor  pad (6)

16 Diode semiconductor device,
CR22

item 26]

4
[ u s e d  w i t h  i t e m  2 ]

28
17 Composition fixed resistor, R2,

Wire wound fixed resistor, R17

Film fixed resistor, R24
5 Composition fixed resistor, R20

R16 (2)
29 Wire wound variable resistor,

18 Composition fixed resistor, R1
R18, R22 (2)

6 Diode semiconductor device,
CR13, CR14, CR17 through

19 Composition fixed resistor, R7,
30 Film fixed resistor, R19
31 Diode semiconductor device,

CR20, CR28 (7)
R11 (2) CR25

7 Paper dielectric fixed capaci-
20 Wire wound fixed resistor, R9,

R13 (2)
32 Composition fixed resistor R27
33 Electrical clip

tor  C16    21 Composition fixed resistor, R8, ]
[holds item 34

8 Film fixed resistor, R26
9 Electrical connector, J1

R12 (2)
in position

22 Diode semiconductor device,
34 Transistor, Q13

10*
35 Wire wound fixed resistor, R21

11
Connector mounting nut (2)
Connector mounting spacer (2)

CR23, CR24 (2) 36
23 Electrolytic fixed capacitor,

Film fixed resistor, R23

12 Film fixed resistor, R6
37

C10, C11 (2)
Film fixed resistor, R25

13 Wire wound variable resistor,
38 Printed circuit board

R5
24 Composition fixed resistor, R28

( ) Indicates quantity other than one.
* Indicates attaching part for immediately preceding unasterisked item.

Figure 4-6. Power supply subassembly no. S-parts location view.
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assembly using figure 4-3 for reference. Reas-
ssembly 1-1 amplifier assembly 2A1A3 using fig-
ure  4-1  for  re ference.  Connect  any removed lead
wires in accordance with the schematic diagram,
figure FO-3

b. Reassembly the power supply sub assemblies
into power supply assembly 2A1A2 using figure
3-8 for reference. Connect the lead wires according
to the lead wire list and procedures in paragraph
3-16e

4-10. Replacement
Rplace repair and overhauled assemblies and
subassemblies into the module test set as fol-
lows:

fer to figure 4-6 for parts location view.
component checks using the

eter with ohms converter. Fol-
procedures given for the if

amplifier and detector assembly in paragraph
4-7d. Transistors in the power supply are also
NPN types, so polarities of readings will be the
Same.

(3) Use extreme care in removing and re-
placing printed circuit board components (para
4-7d(1), steps (a) through (e)). Observe best
shop practices for repair of printed circuit as-
semblies.

(4) After repairs and bench check tests are
completed, the board shall be retropicalized
(para 4-7d).

4 -9 . R e a s s e m b l y
a. Reassemble the i-f amplifier and detector

a. For installation of the power supply as-
sembly and the i-f amplifier assembly, follows the
reverse order of disassembly described in para-
graph 3-14 and illustrated in figure 3-4.

b. Replace the module test set panel assembly
into the module test set case following the re-
verse order of disassembly described in para-
graph 3-12 and illustrated in figure 3-3.

4-11. Adjustments and Alignment

The only adjustments required in the module
test set are voltage adjustments to power supply
assembly 2A1A2. Adjustments during repair are
covered in paragraph 3-16g and figure 3-9 Ad-
justments to the power supply in its installed
position in the module test sets are covered in
paragraph 3-8 and figure 3-2.

4-12. Bench Checkout

Bench checkout consists of performing the gen-
eral support maintenance troubleshooting tests,
paragraphs 3-3 through 3-5, and the physical
tests and inspections of paragraph 3-19.

Section II.

4-13. Applicability of Depot Overhaul
Standard

The tests and adjustments outlined in this sec-
tion are designed to measure the performance
capability of repaired equipment. All equipment
that is to be returned to stock shall meet the
standards given in these tests.

4-14. Applicable References
a. Repair Standards. Applicable procedures of

4-14

OVERHAUL STANDARDS

the depot performing these tests and the general
standards for repaired electronic equipment
given in TB SIG 355-1, TB SIG 355-2, and TB
SIG 355-3 form a part of the requirements for
testing this equipment.

b. Technical Publication TM 11-6625-1795-
12 is the only other technical publication appli-
cable to this equipment.

c. Modification Work Orders. Perform all ap-
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 paragraph 3-2. 

4-15 Test Facilities Required

TM 11-6625-508-10

4-16. Test Procedures 

a. Voltage Measurements. After observing the
preliminary instructions of paragraph 3-3, per-
form the tests of paragraph 3-4. Voltages shall
be within the tolerances shown.

b. Resistance Measurements.  Check resistance
values according to paragraph 3-5. Values shall
be within the limits shown.

c. Cable Assemblies. Refer to figure 3-10 for
circuit schematic diagram of the cable assem-
blies. Check cable continuity according to para-
graph 3-21c.

d. I-F Amplifier Assembly 2AlA3. An over-
hauled or repaired i-f amplifier assembly shall
pass the tests of paragraph 3-15. These tests
are made with the i-f amplifier assembly re-
moved from the module test set. An i-f amplifier
assembly that has not been removed for repair
can be tested in its installed position, with the
module test set panel removed from the case, as
follows :

(1) Using the basic test setup of figure 3-1,
connect an adapter (5O-074-6800) to module test
set FROM RCVR jack J13. Connect the i-f input
cable (cable assembly CG-3596/APM-322) to TO
IF jack J5 and the adapter, with connector Pl
connecting to jack J5 and connector P2 connect-
ing to the adapter.

(2) Use an X10 oscilloscope probe to connect
the oscillocone  B input to the tip jacks in the

RECEIVER MODULE section of the module test
set panel. Connect the oscilloscope external sync
input to system test set VIDEO SYNC jack Jl.

(3) Use a CG-3599/U cable (part of the
system test set) to connect VIDEO TEST jack
J3 to module test set VIDEO jack J4, using a
T-adapter (21900) at jack J4. Connect the oscil-
loscope A input to the T-adapter, using a CG-
3694/U cable.

(4) Set the TESTER POWER switch to ON
and MODE CONTROL switch to XCVR MOD-
ULE. Set MODULE TEST SELECT switch to
TEST MODULE. Connect Differential Voltme-
ter ME-202/U to terminal 10 of terminal board
2AlAlTBl and ground. Adjust the RECEIVER
MODULE GAIN control for -1.0 volt dc.

(5) Set the RANGE/RATE select switch to
RANGE. Set system test set VIDEO POS/NEG
switch to NEG. Adjust the VIDEO AMPLITUDE
control for a pulse peak value of -1.0 volt on
oscilloscope channel A. Set the ATTENUATION
step switches until the output pulse peak on chan-
nel B equals the input signal pulse peak on chan-
nel A. Attenuation value shall be 80 db or greater.

(6) Set system test set VIDEO POS/‘NEG
switch to POS. Repeat step (5) with + 1.0 ± 0.l-
volt pulse peak value. Result shall be the same.

e. Step Attenuator 2A1AT1. Check the atten-
uation of each step of step attenuator 2AlATl as
follows (fig. 4-7). This test is made with the
system test set and module test set not energized
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Figure 4-7. Step attenuator test setup.
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APPENDIX A

REFERENCES

to the maintenance of Test

DA Pam 310-4

DA Pam 310-7
TB SIG 222

TB SIG 355-1

TB SIG 355-3
TB SIG 355-2

TB 746-10

TM 11-2019

TM 11-5841-272-35

TM11-6625-444-15

TM 11-6625-508-10
TM 11-6625-524-14

TM 11-6625-537-15

TM 11-6625-1746-12

TM 11-6625-1746-45

TM 11-6625-1795-12

TM 38-750

anuals, Technical Bulletins, Supply
7, 8, and 9), Supply Bulletins, and Lubrication Orders.

US Army Equipment Index of Modification Work Orders.
Solder and Soldering.
Depot Inspection Standard for Repaired Signal Equipment.
Depot Inspection Standard for Refinishing Repaired Signal Equipment.
Depot Inspection Standard for Moisture and Fungus Resistant Treatment.
Field Instructions for Painting and Preserving Electronics Command

Equipment.
Test Sets I-49, I-49-A, and I-49-B and Resistance Bridges ZM-4A/U

and ZM-4B/U.
Direct Support, General Support, and Depot Maintenance Manual: Al-

timeter Set, Electronic AN/APN-171A (V) 1.
Operator's Organizational, DS, GS, and Depot Maintenance Manual: Dig-

ital Voltmeter AN/GSM-64.
Operator’s Manual : Signal Generators AN/USM44 and AN/USM44A.
Operator, Organizational, and Field Maintenance Manual : Voltmeter,

Electronic AN,/URM-145.
Operator, Organizational, Field, and Depot Maintenance Manual : Volt-

meter, Electronic ME-202/U.
Operator’s and Organizational Maintenance Manual for Test Set, Radar

Altimeter System AN/APM-323.
General Support and Depot Maintenance Manual for Test Set, Radar

Altimeter System AN/APM-323.
Operator’s and Organizational Maintenance Manual for Test Set, Radar

A1timeter Module AN/APM-322.
The Army Maintenance Management System (TAMMS).
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A. COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS B. COLOR CODE MARKING FOR MILITARY STANDARD INDUCTORS.

Figure FO-1. Color code marking for MIL-STD resistors, inductors and capacitors.



TM 11-6625-1795-45

C. COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS. ESC-FM 4113-69

S 19920(B)

FO-1
Figure FO-1. Color code marking for MIL-STD resistors, inductors and capacitors.



Figure FO-2. Test Set, Radar Altimeter Module AN/APM422-schematic diagram.
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FO-2Figure FO-2. Teat Set, Radar Altimeter Module AN/APM-222-schematic diagram.
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Figure FO-3. I-F amplified assembly--schematic diagram.
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Figure FO-4. Power supply assembly-schematic diagram.
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