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[WARNING

DANGEROUS VOLTAGES exigt 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 disassembled
for testing, 115-volt ac and 120-volt dc voltages could be eontacted, which
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 ar 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

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 (MWQO's) pertaining to the equipment.

NOTE

For applicable forms and records, see
paragraph I-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.

11
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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 sat Pa
nel, Range-Rate Simulation SM-566/APM-323.
The module test set pand 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.

2-3. Module Test Set Operating Modes

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

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

a. Power Supply Module Tests. [Figure 2-T]
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 2A1$4. 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 Jl4.
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 signa 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

2-1
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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
from the smulated prf signals. The oscilloscope
is then connected to the T-ZERO SYNC con-
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 recelver 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

to FROM RCVR connector J13 and is displayed
on Oscilloscope AN USM-281. The GAIN con-
trol adjusts the amplifier gain to enable receiver
performance checkout.

d. 1-F Amplifier Module Tests.[Figure 2-2]
view A, illustrates the circuit used in tests of

the recelver-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 (wc), 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 contrals, 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.

vieg B, is a smplified signal flow diagram for
range computer module tests. The four tracker
cards are plugged into the RANGE COMPUTER
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 pangl. 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 2AIA2TB2 (rectifier),
and subassembly no. 3 2AIA2TB3 (output reg-
ulator). The power transformers, filter chokes,
and therma delay rdlay 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
dioded_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

2-4

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 Al
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. Resistor
2A1A1R1 loads the age circuit of tracker card
Al. Resistor 2A1A1R2 loads the bandwidth con-
trol circuit of tracker card A2. Resister 2A1 Al R3
and diodes 2AIAICR1 and 2A1A1CR2 load the
src circuit of tracker card A3. Resistor 2A1A1R4
loads the src voltage circuit of the test set.
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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 channd of a dua 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

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. |-F amplifier assembly A3

2-5
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Figure 2-4. Power distribution-functional schema tic diagram.

is supplied +15, —15, and —50 volts at all
times when the power supply is energized.

2-6. Power Distribution for Power Supply
Module Tests

[Figure2ds 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 €lapsed
time meter MI starts). When the MODULE
TEST SELECT switch is set to POWER SUP-
PLY MODULE position, the 115-volt input is
connected into the voltage sdlect variable auto-

2-6

transformer. VOLTAGE SELECT switch $4 picks
off the desired voltage value to energize the
power supply module, which is connected to POW-
ER SUPPLY MODULE connector J7. Switch
4 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 pandl. 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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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
Il to find any out-of-tolerance parameters. Refer
to the troubleshooting chart in section Il to
identify the probable cause of the trouble. Addi-
tional voltage, resistance, and continuity checks
are included in section Il to aid in isolating mal-
functioning components. Section 11l 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 1V
and VI. Upon completion of the troubleshooting
and repair procedures, perform the tests speci-

fied in section VIl to determine if the unit meets
al 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

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

145 (vtvm).

b. Tools. The only tools required for genera
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.

technical manual
TM 11-6625-444-15
TM 11-6625-537-15

Government specification or vendor

Material

Alcohol, isopropyl
Trichloroethane

Enamel, black, lusterless
Enamel, light gray . . .
Enamd, white. .. . . ... .... ...

Solder, plastic rosin core .

571
Tape, masking . ........ ........
Tubing, teflon . . .. ... ... ...

Varnish, epoxy, clear gloss .

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

FSN 8010-687-3636

FSN 8010-285-4868 . .

FSN 8010-297-2096 .
Sn60WRP2, type RMA, per QQ-S
FSN 7510-266-6712

AMS3654 (size as required)

Poly-EP no. 810, Valspar, Inc

stock number Use

MIL-F-5566 . . e
Federal Specification O-T-620, Type
I.

Cleaning printed circuit boards.
General cleaning.

Touchup panels.
Touchup cases.
Repair panel legends.

Soldering leadwires to circuit boards
and connectors.

Masking parts and surfaces during
retropicalization.

Insulating leadwires at connector ter-
minals.

Retropicalizing repaired or otherwise
unprotected printed circuit boards.

terconnecting cables are provided as part of Test
Set, Radar Altimeter Module AN/APM-322
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Nanrenelagtuste Catile aamemblily Cabile funetign
Cabile sssemblr, Badio Prequeney CG-3684/U (5 ft 6 im) ® ... Vides f input.
Cable Amewbly, Special Purpose, Blee- CU-12158 APM-422 o : Transmitter power input.
tere sl
Cable Assembly, Radio Frequeney CG-3505/'U (3 fr - T (time-zezo signal eutpat.
Cable Assembly, Specizl Purpose, Ewe- CX-12199/APM-322 i-F smplifier module powesz.
trreal.
Cable Assembly Radio Frequency Cu—-3596/ APM-322 . . i I-F input (has matchicg zad).
Cable Assembly, Special Purpase, Elee CX-12200/APM-332 : -.. Eeeeiver module pewer.
trieal, Braached.
Caule Asgembly, Radie Frequency CG-3597/U (3 fey .. . ... [Keeceiver module rf cutpt.
Cable Assembly, Special Purpoce, Elee- CX-12201/4PM-322 S Power supply module test.
trical
Cable Assembly. Speciai Purpose, Elec- CX-12364/APM-322 . Power supply module card zdtender.
trieal.
Lead, Eleetrreal CX- 12292,/ APM-322 ... Ground strap for i-f ampli-~ module.
Extender, Card Assembly MX-8531/APM-322 . .- .. 'Tracker card tests.

Section II. TROUBLESHOOTING

3-3. General

Connect the module test set to the system test
set according to basic test setup (fig. 3-1). Set
module test set controls to initial pesitions shown
below. Set system test set TESTER POWER
switch to ON and MODE CONTROL switch to
XCVR, MODULE.

Contred Initial pesition
MODULE TEST SELECT OFF
PULSEWIDTH CONTROL . WIDE
BANDWIDTH CONTROL WIDE

Step ATTENUATION (20 DBto1  Dewn (out) position
DB) switches.
VOLTAGE SELECT 5

3-4. Voltage Measurements

o. Input Power and Elapsed Time Meter. With
power connected to INPUT POWER conmector
J3, the INPUT POWER 115V 4006 CPS lamp
shall be lighted and the ELAPSED TIME meter
shall be running.

b. AGC and SRC Voltages. Check the age
and sre voltages as follows:
(1) Set the MODULE TEST SELECT
switch to TEST MODULE.
(2) Read the agc and sr¢ voltage at the
AGC and SRC test points on the front of the

TEST SET,RADAR ALTIMETER SYSTEM AN/APM-32% TEST SET,RADAR ALTIMETER MODULE AN/APM-322
CD-\ CG-35%4/u
T0 NSV (VIDEO :
400 CPS CABLES) /
10 28 vOC "kiaion o c'” L N3 s
8 Nl [0000000
kgf 2 e e e e
SIRDLATiON
INPUT POWE
(1a2) JI2 lpowgn
+O pooO
o ~O Q
a2 J ) %0 o0 O
O QT | 000000000 (5o mg
ATTENUATCR(1a3) 20 SRC  28C
9 sl | O Oloococe
20 0o O Om O OJesoose
o “0 30" Ouw
CX -|2206/APM~-323 CX-,2205/V

EL6625-1795-45TM-6

Figure 3-1. Test Set, Radar Altimeter Module AN/APM-322-basic test setup.
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)
i
-
RS P9 2a1T8I
o1 20
TPos a0
®\-os 6 O
07 80
) 100
A}
2A1TBI

EL6625-1795-45TM-7

Figure 3-2. Test point locations.

module test set panel (test points 1 and 2,[fig] (4) Turn the SRC control knob from one

[3-2) using the ME-202/U. stop to the other. SRC voltage shall vary smoothly
(3) Turn the AGC control knob from one  from 0+0.1 to -10.0+1.0 volts dc.

stop to the other. AGC voltage shall vary smoothly c. Power Supply Module Input. Connect the

from 0.0+0.1 to -14.5£1.0 valts dc. ME-202/U, set for ac voltmeter operation, to

3-3
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I oand LO (ground) jacks (test
. Set the VOLTAGE SELECT
; s s positions. Set the MODULE
" SELECT sw te POWER SUPPLY
HULE With input power of 115 = 1 velt
ep, the following veltage outputs of the
able sutotransformer shall be indicated.

Yoltmye 400 eper

4 9Z x4
% YT+ 4
g+ 103 = 4
4 102 = 4
3 115 = 2
& 12l + 4
T 126 + 4
b 1324

. Power Supply .—h&em&&’y 24142 Check pow-

er supply veltage ocutputs as follows:

{1y With module test set INPUT POWER
connector J3 connected to the system test set,
set the system test set TESTER POWER switch
to OX.

{2Z) Set the MODULE TEST SELECT
switch on the module test set to TEST MODULE.
Connect Digital Voltmeter AN/GSM-64 to read
the dec voltages listed in the chart below at
MODULE POWER connector J14. Use the ME-
202 U for ripple volt checks.

i"olgrity De voltage and Marimum
Pin to grd tolerance ripple
B - +120.0 = 13.5 60 mv
A - +80.0 = 24 25 mv
Check pointa
Al pin 6 to GRD 2A1A1R1 .
A3 pin V to GRD 2A1A1R2

TEST pin 19 to J14-U _
TEST pin 19 to J14-U

Resistor

2A1A1R4 (src‘ élockwme) . N
2A1R8+, 2A1A1R4 (src counterclock-

Folamity Be valtage and Swgumams
Bip tw grd t. levanas Pipgle
M - +156 » 05 Z5 amw
¢ + -15.6 % 0.5 B mw
P + ~50.06 £ G.15 1@ mw
L + -6.3 = G2 € mv

(3) Voltage readings that are mot within
the tolerances listed in the chart in step (2)
above indicate a defective power supply assem-
bly. The module test set shall be removed from
the case for power suppl. assembly adjusiment
or further troubleshacting checks.

e. Bandwidth Switck. Set the BANDWIDTH
CONTROL switch to WIDE. Veitage at MOD-
ULE POWER connector J14, pin V to pin R,
shall be 0.5 velt or less. Set the switch to NAR-
ROW Voltage shall be +14.0 to +15.5 volts de.

3-5.  Resistance Measurements

a. Set the TESTER POWER and MODE
CONTROL switches to OFF. Disconrect the CX-
12205/ U and CX-12206/U cables while conduct-
ing resistance measurements.

b. Check resistance values between pins of
the panel connectors listed below. Refer to figure
3-2 for locations of pins on RANGE COMPUTER
MODULE connectors Al through A6 and TEST.
Note that two rows of independent pins are
confained in Al through A6. One row is identi-
fied by letters and one by numbers. Make sure
.k~ test leads are connected to the correct pins.
Do not short the ,.ins together.

Resistance

470 *+ 47 ohms
... llk * 1k

140 = 20 ohms
300 *+ 40 chms

wise).

TEST pin 3 to GRD 2A1RY .. L Ll 5.62k * 300 ohms
TEST pin 4 to GRD 2A1R2 L. 2.3k * 230 ohms
TEST pin 5 to GRD 2A1R3 275 %+ 100 ohms
TEST pin 18 to GRD 2A1R4 260 to 360 ohms
J11-N to GRD 2A1R5 110 to 135 ohms
J14-P to GRD 2A1R6 e 1.3k = 130 ohms
J14-L to GRD 2AIRT ... L Lo L L. 18.3 + 2.0 ohms
J14-T to GRD 2A1R9 (agc clockmse) . ... 0.0t05.0 chms
J14-T o GRD .. 2A1R9 (age counterclockwxse) 130 *= 13 ohms
J14-N to J14-8 (PULSE WIDTH smtch 2A1R10 . o 125 * 13 ohms

at NARROW).
J7-P to J7-B 2A1R11 e 2k + 200 ohms
J7-T to JT-B 2A1R12 . 1.4k = 140 ohms
J7-S to J7-B . . 2A1R13 . . ... L. 80.6 = 8.0 ohms
J7-F to GRD . 2A1R14 . . . 63.4 * 6.0 ohms
J7-D to GRD . .. 2A1R15 . L. 7.15 = 1.00 ohms
J7-A to GRD . . 2A1R16 . . . ... 63.4 + 6.3 ohms
J7-E to GRD 2A1R17T 694 = 70 ohms
I-F amplifier module txp jacks 2A1R18 91 * 5 ohms
Transmitter module tip jacks 2A1R19 91 * 5 ohms
Receiver module tip jacks 2A1R20 73 = 5 ohms

3-4
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3-6. Continuity Tests Commerter " Piu Conmortar ™" o
e C et mﬁm&y tests with the module Is D GRD 7 ,
. Ad i¢/8B
33 T GED
33 v GRD
) 42 w GRD o
ing chart: 33 b A3 3
From To I3 € Ag - - 18
Cammartiar Fim Cammertan Fim 37 A -18V
TESY 2. Je B 7. BCV GRD
TEST .. 3 &1 . ... waA 37 ... D -6.3V
TEST... 3. a2 1/A % ... E ~50V
TEST . 3 . _ At 1A i..... F +15V
TEST .. 4 . a2 2/B 37 . N 126V DLY
TEST. P A% 7 /m 37 . P 120V
TEST. .. & . Jig .. ... A 37 . T sV . .
TEST 5 . Ad 3/C Ji4 R GRD . .
TEST . & as Ji4 S . Ju. R(PULSE
TEST = 6 ... A3 . B WIDTH
TEST . 7. ... A3 .. 6 CONTROL
TEST .. & ... .. A3 . 14/R switch at
TEST = 10 iz . U NARROW).
TEST... 10. .. Al . _ . 13U Jie s Ji4 . R (PULSE-
TEST. 10 .. Az 17/U WIDTH
TEST... 10 . A3 177U CONTROL
TEST. . 10 .  As . 11/0 switch at
TEST. . 16 . . Js . 5/E WIDE, no
TEST... 10 . . Ji4 ... P continuity).
TEST .. 11 . .. J4 .. L Jjiu ... T .. AGC
TEST .. 12 . Al . 15/8 Ji4 ... U . SRC ..
TEST. .. 312 A2 . . 15/8 Ji4 vV ... .. Ju4 .. .. M (BAND-
TEST. .. 12 .... A% ... ... _. 15/S WIDTH
TEST. .. 12 .. AL 15/8 CONTROL
TEST... 13,14 .. GRD .. _ . o at NAR-
TEST... 15 ... A2 ... .. 3/C ROW).
TEST... 16 ..... Al . . . F
TEST. .. 17T ... A4 . B - i
TEST . 18 Mo Vo 3-7. Trouble Analysis
TEST... 18.. .. A2 . ... .. _ 4/D a. If the results of the tests in paragraph
TEST... 18 . . A3 ... . 4/D 3-4, 3-5, or 3-8 arc not correct, the m-~dule test
gggg - :g “““ f,“ """"" 4/D set panel assembly shall be removed from the case
TEST. .. 1 J;4 """""" :i for further troubleshooting checks. Refer to sec-
TEST... 19 .. Al... ... 16/T tion V for removal. Connect the module test set
TEST 19 .. A2 16/T panel to the system test set according to para-
TEST. 19 ... A2 ... 16/T graph 3-3.
TEST... 19 . JT . 16/T
TEST... 19 Ji4e . N b. Refer to the following troubleshooting chart
J3 ... C_...... As . P for symptoms and corrective action.
Para no. Symptom Probable trouble Corrective action
(para 34a) .. .. ... 115V 400 CPS lamp fails a. Fuse 2A1F1 blown . a. Check and replace fuse.
to light.
b. Faulty cable connec- & Check cable and connector for
tion. broken leadwire or bent pin.
¢. No power output from ¢. Check system test set power circuit
system test set. and external power input.
(para 3-4da) ______.__ ELAPSED TIME meter a. Faulty wiring ... .. . a. Check wiring to meter.
not operating.
b. Faulty meter unit ... 5. Check for burned out motor or

faulty gear train. Replace neter.
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Para no. Fypmpeam Mw%c traulile
(para_3-2d) Mo voltage a. Faulty wizing
&2) em mmﬁ besrd ZALTBI:
& . ~56.60 € 6.15 vde
Al . . #120.0 135 vde (delayed)
A2 .. .. ~62=0Zvwde
A3 .. .. ~158 = 0.5 vde
a4 ... +80.0 = 24 wie

b. No voltages in step a b. Check MODULE TEST SELECT
above. switeh 2415t and wiving to

power supply modgle.

e. One or more voltagezs ¢ Remove and veplace power sapply
not indicated, or out assembly. Send to depot for ve-
of limits. pair.

(para 3-5) Resistance reading incor- a. Faulty resistor _ .. . a. Check resistor. Replace if faulty.
rect cr open.

b. Faulty wiring . = . b. Check wiring and printed civewit
paths. Replace or repair as re-
quired.

| Ko continuity at one or a. Faulty wiring . .. . a. Check and repair wiring.

more peirts.

Check f<> beni or broken pins or
faulcy terminal connections. Re-
pair or replace comnector.

¢. Faulty printed circuit c¢. Inspeet and repair patks or replace

paths in intercon- card assembly 2A141.
necting circuit card
assembiy 2A1A1.

b. Panity econnector pins b.
or terminals.

Section Ill. ADJUSTMENTS AND ALIGNMENT

3-8. Power Supply Voltage Adjustment

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| paragraphl
[3-4l 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 do not
become damaged or lost.

¢. 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.

TEST jack Dec voltage Adjust reeistor
18 L. +1562005 ... .. ___.__.. R9
0.0 50001 . _._____._... R22
19 . ... -15*6.05 .. __.__.__.... R13
11 . -63x007... ______ _. R18
4. L. +80 % 0.1 ....-R5

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-

3-6

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.



3-10. Solder Technique

Use standard shop practice during the soldering
process (TB SIG 222). A pencil soldering iron
should be used for all soldering on or te printed
circuit board paths Use 2 minimum amount of
heat that assures a guod weld. Remove solder

T™ 11-6625-1795-45

from eyelets using the soldering ivon and a selder
pick. A stiff brush or solder sucker can be used w
remove melten solder from surface printed cir-
cuit paths. Use only plastic resin core solder meet-
ing Federal Specification QQ-S-571, Sn66WRP2,
type RMA, to resolder leads and parts to termina!
points.

Section V. REMOVAL AND REPLACEMENT

3-11. General

This section contains instructions for the re-
moval of the module test set pznel assembly from
the model test set case to accomplish the required
testing or repairs. Refer to figure 3-3 and the
associated key for parts idemtification informa-
tion. Usse care in handling the panel assrmbly
and . ables to aveoid damaging any of the compon-

3-12. Removing Module Test Set Panel
Assemble 2A1l

Free the module test set panel assembly (79, fig.
3-3) by removing the 10 oval-head and ten fil-

ister-beau screws around the edges of the panel

Lift the panel assembly free of the module test
set case (84) making sure that the gaskets do
not become damaged or lost. Support the assemb:y
in a manner that wili prevent damage to the ~x-
posed components. Refer to section VI fo. re-
moval information on each of the subassemblies.

3-13. Replacement

Replacement procedures are the reverse of re-
moval procedures. Refer to section VI for re-
placement of subassemblies. Then xeplace the

module test set panel assembly according to fig-
ure 3-3.
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Tag

Nut

Scma

Loop clamp
Connector adapter

Electrical lead [items 22
through 25}
identification tag
Nut
Serew
Clamp
Lug terminal
L _ten?inal ol
io frequency cable assy
fitems 26 through 28] (2)
&dentiﬁcation tag
ut

Screw

Clamp

Connector, P1

Connector, P2

Electrical special purpose
ggble assy [items 29 through

Identification tag
Nut

Serew

Clamp
Identification tag
Nut

Screw

Clamp
Identification tag
Nut

Screw

Clamp

Connector, P1

Connector, P2

Radio frequency cable assy
[items 34 through 36]

Identification tag

Nut

Screw

AP - B ] g8

BWooeld 33«0

o

.i.:ﬂ..

Radio frequency cable assy
fitems 42 throv h 53]

Identification tag

Nut

Serew

Clamp
Identification tag
Nut

Screw

Clamp
Ident:ification tag
Nut

Clamp
Ferrule
Ferrule
Fitting (2)
Resistor, R2
Resistor, R3
Res;':tor, R1

Branched electrical special
purpose cable assy [items 54
through 60]

Identification tag

Nut

Screw

Clamp

Identification tag

Nut

Screw

Clamp
Identification tag
Nut

Screw

Clamp

Transition

Connector, P1

Connector, J1

Connector, P2

Radio frequency cable assy
[items 61 through 65]

Identification tag

Nut

Screw

( ) Indicates quantity other than one.

»

[Eigure 3-3-Continued.

d'.gt.%a.'%ﬂ.'a az..la'..g.

-3 -3 -

® G B BO SO OO ON

R

(i

r
Self-locking cap nut (2)
Pan head screw (2}
Bracket

purpose cable
assy [items 72 through 77]
Identification tag
Nut
Screw

Clamp
Identification tag
Nut

Screw

Clamp
Identification tag
Nut

Screw

Clamp

Connector, J1

Connector, P1
Identification piate (2)
Blank panel

Pan head screw (10)

Pan head screw (5)
M(g\ulle test set panel assy,

Pan head screw (5)
Pan head screw (5)
Oval head screw (10)
Finishing washer (10)
Pan head screw (2)
Clinch self-locking nut (2)
Spacer
Spacer
Test set case
Spring latch (7)
Butt hinge (3)

andle
Valve

fir o

InCicates attaching part for immediately preceding unasterisked item.
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Figure 3-3. Test Set, Radar Altimeter Module AN/APM-322-exploded view.
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Section VI. ASSEMBLY AND DISASSEMBLY
damaged or defective test set cables of the meod-

3-14. General

Assembly and disassembly consists of removing
asgemblie: and subassemblies frov: the module
test set, replacing subassemblies no. 1, 2, and 3
(ZALAZTBL, 2A1A2TB2, and 2A1A2TB3) of
power svpply assembly 2A1A2, and repairing

@& 3 N e

33*
34+
36*

37+
38

ule test set.

NOTE

a. Use standard shop practices to remove and
replace parts such as knobs, lamps, and attach-
ing parts on the module test set panel assembly.
Refer to the exposed view, figure 2-4, for part

removal and replacement.

For complete reference designations, add 2A1 to the abbreviated designations shown in figure 3-4.

Eleetrical receptacle connce-
EBleetrical receptacle connee-
Electrical receptacie connec-

Elcotrical receptacle connec-
tor, 42

Circuit card assy, Al [items
8 through 24}

Machine screw (14)

Hexagon self-locking nut (14)

Spacer (2)

Composition fixed resistor,
AlRL

Composition fixed resistor,
AIR3

Electrica! receptacle connec-
tor, A1J4

Electrical receptacle connec-
tor, A1J5

Electrical receptacle connec-
tor, A1J6

Electrical receptacle connec-
tor, Al

Electrical :.ceptacle connec-
tor, A1J3

Electrical receptacle cor.nec-
tor, A1J9

Diode semiconductor device,
A1CR1

Diode semiconductor device,
A1CR2

Composition fixed resistor,
AlR4

Composition fixed resistor,
A1R2

Electrical receptacle connec-
tor, A1J2

Electrical receptacle connec-
tor, A1J3

Washer (2)

Electrical connector set, A1J1

Printed wiring board

Electrical equipment chassis

Machine screw (12)

Hexagon self-locking nut (12)

Latch plate

Electrical receptacle connec-
tor, P3

Electrical receptacle connec-
tor,

Electrical receptacle connec-
tor, P5

Intermediate frequency am-
plifier assy, A3 [fig. 4-1]

Machine screw (4)

Lug terminal

Angle bracket

Machine screw (2)

Hexagon self-locking nut (2)

Angle bracket

39
40'

59

Machine screw (2)

Hexagon self-locking nut (2)

W;{e-1 wound rixed resistor,

1

Machine serew (2)

Hexagon self-locking nut (2)

Wire wound fixed resistor,
R13

Machine screw (2)

Hexagon self-locking nut (2)

Wire wound fixed resistor,
R12

Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor,
R14
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor, R16
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor,
R15
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor,
R17
Machine screw (2)
Hexagon self-locking nut (2)
Power supply assy, A2
[fig. 3-9]
Machine screw (7
Terminal board, * 81
Machine screw (-,
Spacer (4)
Hexagon self-locking nut (4)
Wire wound fixed resistor, R1
Machine screw (2)
Hexagor. self-locking nut (2)
Wire wound fixed resistor, R7
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor, R6
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor, R5
Machine serew (2)
Hexagon self-lockmg nut (2)
Wire wound fixc ! resistor, R4
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor, R3
Machine screw (2)
Hexagon self-locking nut (2)
Wire wound fixed resistor, R2
Machine screw (2)
Hexagon self-locking nut (2)
Electrical receptacle connec-
tor,
Machine screw (2)
Hexagon self-locking nut (2)
Grommet

( ) Indicates quantity other than one.

*

3-10

Indicates attaching part for immediately

98
99
100
101
102
103

Tip jack (23)

Tip jack (10}
Electrical receptacle connee-
tor, J3

Machire screw (4)

Hexagon self-locking nut (4)

Lug terminal (2)

Lamp, DS1

Indicator light assy

Cartridge fuse, F1

Cartridege fuse [spare]

Fuseholder (2)

Meter, M1

Machine screw (2)

Hexagon self-locking nut (2)

Switch, S1

Switch, S3

Electrical receptacle connec-
tor, J12

Lug terminal

Coﬁllps;)sition fixed resistor,

Electrical receptacle connec-
tor J14

Machine screw (4)

Hexagon self-locking nut (4)

Solder cup adapter (AR)

Lug terminal

Variable step attenuator,
AT1 [includes J4 and J5]

Machine screw (4)

Switch, S2

Electrical receptacle connec-
tor, J11

Lug terminal

Colrixpsosition fixed resistor,

1

Composition fixed resistor,

Knob (3)

Variable resistor, R8
Variable resistor, R9
Variable resistor, R10
Coaxial bulkhead jack, J13
Machine screw (4)
Transformer, T1

Machine screw (4)

Ang%,e bracket

Rotary switch, S4

Electrical receptacle connec-
tor, J7

Machine screw (4)

Hexagon self-locking nut (4)

Wing nut

Flat washer

Hexagon plain nut

Lockwasher

Machine screw

Machined panel

preceding unasterisked item.

[Eigure 3-4-Continued.




T™ 11-6625-1795-45

EL6625-1795-45TM-9

Figure 3-4. Module teat set panel assembly-exploded view.
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b. To remove pewer supply assembly 2AL1A2
(48, fig. 3-4) from the electrical equipment chas-
ais (60, take out six screws (49) and slide the
power supply assembly out the end of the chassis.

¢. To remove i-f amplifier assembly 2A1A3 (32)
from the electrical equipu.ent chassis (60), re-
move attaching parts, items 33 through 40, and
disconnect electrical connectors (29, 30, 31).

d. Refer to paragraph 3-16 for assembly and
disassembly of the power supply assembly 2A1A2.

e. When replacing or rewiring connectors, use
insulating tubing over the leadwires and termi-
nals in the same manner as in the original wir-
ing.

TEST SET,RADAR ALTIMETER SYSTEM AN/APM-323

3-15. Testing and Replacing I-F Amplifier
Assembly 2A1A3

[-F ampiifier assembly 2A:A3, when removed
from the module test set, shail be tested in the
same manner as the i-f amplifier module of the
receiver-transmitter to determine need for re-
placement. If the module test set being repaired
is otherwise operational, use it to test i-f ampli-
fier assembly 2A1A3. If the module test set is not
operational, use another module test set to per-
form the tests.

a. Using the basic test setup of figure 3-1, con-
nect the i-f amplifier assembly for test as shown
in figure 3-5. Use Lead, Electrical CX-12202/
APM-322 {0 ground the i-f amplifier assembly

TEST SET,RADAR ALTIMETER MODULE AN/APM-322

RanGE B AATE MODULE TEST(2a)
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o
'9 J ~O peoc0 O‘-\ €G-3595/U
54
2 - *20 9% ge
@) 0008080808818,-55 .0
22 96 oo
ATTENGATOR(IAS) 20 | V] VR e
€@ 3 000000
e} (o} / Om /7 0 000000
2Q no 8 O‘ Ouw /, / GRD
T-ADAPTER ( / C!-lw_
| P2 r
OSCIL LOSCOPE €6-3599/U \
AN/USM-28 )
CG-3596/APM-322 p4)
r -_— e ms & om an s e o’
° o | .
° o | TesT <|\ CX-12202/APM-322
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e |PROBE | ASSEMBLY
000000 ~ O |
JCHHOE
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20 000 I /g\ l o
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h m}’&‘,’"_"uos. I J ME-202A7u0)
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Figure 3-5. |I-F amplifier assembly test setup.




can. Connect one end of the lzad te the module
test set GRD terminal in POWER SUPPLY
MODULE section. Secure the other end of the
lead to the i-f amplifier assembly can using one
of the mounting screws. Failure to do so may
cause the i-f amplifier assembly to go into osecil-
lation.

b. Connect the oscilloscope channel A to mod-
ule test set VIDEOQO cornector J4, using a T-adap-
ter and a CG-3599/U cable as shown in figure
3-5. Connect system test set VIDEO TEST jack
J3 to the T-adapter. Connect the oscilloscope
channel B input to the module test set FROM
IF jacks (in place of the vtvm), using a high-
impedance probe.

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 differentia voltmeter. Allow the

TEST SET,RADAR ALTIMETER SYSTEM AN/APM-323

T™M 11-6625-1795-45

eguipment 5 minutes to stahilize. Adiust the
system test set VIDEO AMPLITUDE contrsl
for 1.0 = 0.1 voit peak pulse on the oscilloscope
channel A. This shall be the standard test in-
put signal.

d. Check i-f amplifier assembly gain by apply-
ing the standard test input of step ¢ above and
setting in enough attenuation to reduce the out-
put pulse level on channel B to the same level as
the input pulse on channel! A. The attenuation
value is used as the gain figure. This shall be at
least 83 db.

e. Repeat steps d through h witk VIDEO
POS/NEG switch set to NEG.

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.

TEST SET,RADAR ALTIMETER MODULE AN/APM-322

TO 115V
400 CPS
RANGE @ AAT MODULE TESY
smfu.mou‘ N viogo ..2‘:- ool .l.zn)
TO 28 VDC [y \\O.n ’——w-v-—w-w———-—
e 111000000
) StayLaTioN
'(.L“) INPUT POWER 12 | rowin
\rg O pood
I8 r
Py !;M »0 oo O
{ g
0 080800000 (5 g
ATTENUATOR(IAS) SRC  asC J7
FYe] " Cw 8 8
% C [¥]
20 080 o P
CX -12206/APM 323 CX-12205/U
TEST
LEADS
CX-12201/APM-322
(o]
ELECTRONIC
VOLTMETER
ME-2028/U()
O
AIA2TBI Y
TO 118V Cx-12364/8PM:322  ° nzTe
e0 CPS

EL6625-1795-45TM-10

Figure 3-6. Power supply assembly test setup.
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EZ3)
2AI1A2TB2
[Fize 23 /2\ 2anz81|'

NOTES

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

2\ GROUND REFERENCE (PIN S OF 2AIA2TB3JI OR CHASSIS).

VOLTAGES AT THESE TEST POINTS.ARE AS FOLLOWS. . @-50.00 + 0.QLVDC. (@6.3 +
0.07 VDC, @)5.00 + 0.05 VDC. @15.00 + 0.05 VDC. §)+28 + 4 VDC.E)« +80.00 +O.I0 VDC,

AND @ AND@® +20 +6 VDC.
/a\ VOLTAGES AT THESE TEST POINTS GIVEN IN VOLTS AC RMS.

A 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.



ity) a8 follows:

(L) Set all ATTENUATION switches te IN
aad the BANDWIDTH CONTROL switch to
NARROW.

2y Adjust the AGC -ontrel until the peak
noise level on the weillosecpe is —6.50 = 605
valt peak (transients may be larger thow 0.5
valt),

(3) Set the ATTENUATION switches as
required umtil the vides pulse or channel B can
just be detected above the noise level. Attenua-
tion shall be at least 96 db.

k. If the {-f amplifier assembly fail: to meet
the test recuirements, it shall be sent to depot
maintenance for repair. Install a replacement i-f
amplifier assembly in the meodule test set.

3-16. Testing and Replacing Parts of Power
Supply Assembly 2A1A2

a. General. Perform the tests in the following
paragraphs to localize trouble. Figure 3-6 is a
diagram of the test setup for power supply as-
sembly troubleshooting checks. Refer to figure
37 for a Jdiagram of the test points and test
readings. Power supply subassembly no. 3
2A1A2TB3 shall be removed far this test.

b. Inspection. Visually inspect the power sup-
ply assembly for burned parts, open leads, or
broken parts before energizing. Repair these
partis or replace them as required.

WARNING
Do not place subassembly no. 3on a

Item

™ 11-6625-1795-45

metal or conductive surface Insulate it
from all potential grounds before apply-
ing power. Do not short adjacent pins
or connections together during the
hench rests. Severe shoek to operator
or perma:ient damage to the power
supply assembly may result if these
warnings are not chserved.

e. Test Connections. Connect subassembly ne.
3 2A1A2TB3 to subassembly me. 1 ZA142TBI,
using the Table Assembly CX-12364/APM-322.
Connect subassembly no. 3 241A2TB3 to mod-
ule test set POWER SUPPLY MODULE connee-
tor J7, using the Cable Assembly CX-12201/
APM-322. Make sure that the subassem®’y will
not contact any metal surfaces and will remain in
position.

d. Test Procedure. Troubleshoot the power sup-
ply assembly as follows:

(1) Set the system test set MODE CON-
TROL switch to XCVR/MODULE.

(2) Set the module test set MODULE TEST
SELECT switch to POWER SUPPLY MODULE.
Set the VOLTAGE SELECT control to 5. Ailow
about 5 minutes for warmup.

(3) Refer to figure 3-7 for power supply
test point locations. Refer tc the schematic dia-
gram, figure FO—4, for the circuits checked at
the test points.

(4) Use Digital Voltmeter AN/USM-64 to
read the voltages at each test point. If voltages

are incorrect, refer to the following trouble an-
alysis chart for corrective action.

no. Symptoin
1 Any voltage at tes: ponits Al through
G1 absent or lov.

2 Any voltage at test points A2 through
G2 absent or low.

3 Voltage at test point A3 incorrect .

4 Any voltage at test points A4 through
A8, B3 through B6, C3 through C5,
D3 through D5, or F3 through F5
incorrect.

Probable trouble
Faulty transformer 2A1A2T1 . .

Faulty subassembly no. 2 2A1A2-
TB2 (rectifier).

Faulty capacitors 2A1A2TB1C1
through 2A1A2TB1C6.

Faulty diode or transistor

Faulty semiconductor or resistor . .

Corrective action

Return power supply assembly to
depot.
Check continuity of diodes. Replace
subassembly no. 2 2A1A2TB2.
Check for short-circuited capaci-
tors. Replace subassembly no. 1
2A1A2TB1.

Replace subassembly no. 1 2A1A2-
TB1.

Replace subassembly no. 1 2A1A2-
TB1.

e. Replacing Power Supply Subassemblies.
When a specific trouble is located, replace faulty
subassembly 2A1A2TB1, 2A1A2TB2, or 2A1A2-
TB3. Refer to figure 3-8 for removal of the sub-

assemblies. Refer to the following leadwire list
for subassembly terminal connections. Terminal
locations are shewn in figure 3-7.

3-15
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Leagduore culpr Lamdarire e @it Fmﬂ'dwmﬁmﬁ’i rmsiz Forminnl Ferwgrie
White-black Ka Tl Bl 4 Wire part of transformer TL
Purple NA T2 TE1 5 Wire pamt of waznsformey TL.
Yellow NA Ty TB! 8 Wire part of transformer TL.
White-blue Na T1 Byl 11 Wire part of transformer T1.
White-black-brown NA Ti THBI 14 Wire part of wransformer T1.
White-orange Na T o T8 13 Wire part of transformer TI.
Browm . 2% AYWG 781 7 K: 2
Red .. 26 AWG 81 2 K1 3
White-green 28 AWG TB1 10 K 5
White = = . 26 AWG TB1 1 K1 7
Brown Na Lt TB1 1 Wire part of reactor L1.
Brown Na 12 TB2 2 Wire part of reactor 12
Brown Na i3 TRl 8 Wire part of reactor L3.
Brown NAa 14 TB1 12 Wire part of reactor L4.
Brown N 3 TB1 15 Wire part of reactor L5.
Brown . NA L8 ol TB1 18 Wire part of reatcor L6.
Brown i 26 AWG TB1 q TB2 16
Red ... . 26 AWG TB2 21 K1 3
Red NA L1 TB2 23 Wire part of reactor L1.
Red NA L2 TB2 15 Wire part of reactor L2.
Red = . . .. . Na L3 TB2 24 Wire part of reactor L3.
Red Na 14 TB2 2 Wire part of reactor L4.
Red ) NA L5 B2 22 Wire part of reactor L5.
Red . . NA Lé .. - TB2 1 Wire part of reactor L6.
White-yeliow NA TT TB2 4 Wire vart of transformer T1.
White-red o NA T TB2 3 Wire part of transformer T1.
White-purple NA T1 TB2 6 Wire purt of transformer TI1.
White-green ) NA T1 .. ... TB2 5 Wire part of transformer Tl.
White-black-red NA TT TB2 8 Wire part of transformer TI.
White-grey . NA T1 TB2 7 Wire part of transformer T1.
Green .. ... ... NA Ti e TB2 9 Wire part of transformer T1.
Orange .. .. N NA T TB2 10 Wire part of transformer TI1.
White-brown ... NA TT L TB2 11 Wire part of transformer TI.
White . ... .. _. NA TT TB2 12 Wire part of transformer TI1.
Grey ... .. NA TT . TB2 13 Wire part of transformer T1.
Blue ... .. . . NA TT TB2 14 Wire part of traasformer T1.
Brown (2) . . . NA T1 TB2 17, 18 Wires part of transformer T1, may be
attached in any order.
Red (2) . . . NA T1 TB2 19, 20 Wires part of transformer T1, may be
attached in any order.
22 AWG TB1 3 TB1 17 Solid bare leadwire per QQ-W-343,
type S.
22 AWG TB1 7 TB1 16 Solid bare leadwire per QQ-W-343,
type S.
22 AWG TB1 19 E1l e Solid bare leadwire per QQ-W-343,
type S.
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 origina 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 inhade the vapors or alow
agent to contact the skin. Do not use
near an open flame.

3-16

( 1) Clean the printed circuit board area
with isopropyl alcohol [para 3-2¢). 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 alow the varnish to air dry
for 24 hours or oven cure the board at 180° F.
for 8 hours.
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For complete reference designations, add 2A1A2 to abbreviated designations shown

inlfigure 3-8,

1 Power supply subassy no. 1,
TB1 [fig. 4-4)
2* Machine screw (2)
il’ %’dachine screlw (2)b
ower supply subassy no. 3,
TB3 [fig. 4-6)
5° Machine screw (4)
6 Reactor, : 2
7¢ Miachine screw 2)
8¢ Self-locking nut (2)
9 Relay, K1
10° Machine screw (2)
11* Self-locking aut {(2)

12 Reactor, L1

13* Machine screw (2)

14* Self-locking nut (2)

15 Reactor, L3

16* Machine screw (2)

17* Self-locking nut (2)

18 Power supply subassy no. 2,
TB2 [iig. 4-5]

19* Machine screw (4)

20 Power transformer, T1

21* Machine screw (4)

22 Reactor, L4

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

Figure 3-8. Power supply assembly-exploded view.

23* Machine screw (2)

24* Self-locking nut (2)

25 Reactor, L6

26* Machine screw (2)

27* Self-locking nut (2)

28 Reactor, L5

29* Machine screw (2)

30* Self-locking nut (2) Chassis
assy [items 31 through 33]

31 Eyelet (2)

32 Self-locking clinch nut 4)

33 Chassis

317
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{3) Cheek the area after curing to make
sure that the area is completely costed with the
varnish. If it is net, apply 2 second thin coat to
the aren and repeat the curing procedure.

g. Readjusting Power Supply Vellages. After
replacing a power supply subassembly, check the
power supply output weoilages and readjust the
veltages as follows.

1) Connect the power supply assembly to
maodule test set connector J7. Set the system test
set MODE CONTROL switch to XCVR, «0D-
ULE.

{2} Set the module test set MODULE TEST
SELECT switch to POWER SUPPLY MODULE.
Set the VOLTAGE SELECT control to 5. Allow
about 5 minutes for warmup.

(3} Use Digital Voltmeter AN/CSXi—64 to
read voltages at the POWER SUPPLY MOD-
ULE jacks listed in the chart below. Observe the
proper polarities as shown.

. Adjust

Tip jack Sigal velle resistor
-~50V -5000 = 001 vde. . = R22
~6.3V -6.30 £ 0.07T vde = . R18.
80V . +80.0 = 0.1 vde . - R5.
15V +15.00 = 0.65 vde R9.
~15V —-15.00 * 0.05 vde . Rid.
28V +28 x 4vde . . . . None.
120V o +120 £ 6vde .. . None.
120V DLY +120 * 6 vde, 25 = 0.5 None

minutes after power
applied.
(4 If any voltage is not within limits, ad-
just the corresponding variable resistor listed in

RIGHT SIDE VIEW

EL6625-1795-45TM-13

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 al adjust-
able voltages are within  limits.

section vil. TESTING PROCEDURES

3-17. General

a. The testing procedures in this section are
for use by electronic maintenance shops and serv-
ice organizations responsible for general support
maintenance of electronic eqguipment to deter-
mine the acceptability of repaired equipment.
These procedures set forth specific requirements
that repaired equipment shall meet before it is
returned to the using organization.

b. Comply with the instructions preceding
each chart before proceeding to the chart. Per-
form each step in sequence. Do not vary the se-
guence. Perform each specified test procedure and
verify it againgt its minimum performance stand-
ard.

3-18

3-18. Special Requirements

There are no specia test requirements for Test
Set, Radar Altimeter Module AN/APM-322. All
aignments and adjustments are performed dur-
ing repair and troubleshooting procedures. No
other cdibration 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 general support
maintenance.

3-19. Physical Test and Inspection

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.




|4 Test sat case @ Dents, evsncls, or seratehes . .. .. @
§. Bent or {wisted hinges, fastemers, ov &
supports. o
Z  Fenel . . Locse switches or knobs . . .. = @&
b. Free movement of varizble comtrols &.
and positive switeh action.
¢ Bent or bwoken comnector pins or e
damaged ahell.
d. Chipped or seratched finish . .. . .= d.
e. Damaged or obliterated lettering . e.
f. Deposits of dirt, grease, or corrogion. f.
3 Casples . e. Damaged insulation, .bent or broken a.

contact pins, damaged connector
shells, loose or missing clamps.

™ 11-6625-1795-45

Canvestive dctiom.
Bepair dente and weld ezacks. Clean
seeatehes with gray enamel (TB
T46-10).
Straighten or replace.

Tighten nuts or selserews.

. Return unit for parts replacement.

Heturn unit for parts replacement.

Repair with lusterless blsek enamel

Repair with fine-pointed brush and
white enamel.

Clean panel and componeunts with
trichloroethane.

Return eable for repair.

b. All cables present ..

3-20. Functional Tests

@. Test Equipment and Materials Required.
Functional tests are made using the test equip-
ment iisted in paragraph 3-2ea.

Leeation
System test set (control-simulation panel) .. .

Mcdule test set

¢. Procedure. Perform the following tests ac-
cording to the paragraph referenced in the

Step Reference
Rno. Teat paragraph
1 AGC and sre voltage .. ... .. .. ... 34a .......
2 Power supply inputs ... ... . 34c ... ..
3 Power supply outputs . ... ... .. ... 34d . ...
4 BANDWIDTH CONTROL switch . 3-4e ...
5 Resistance checks ... ... __.. . ... 3-5 .
6 Continuity checks . .. ... _._ . ... . 3-6 .....
7 PULSEWIDTH CONTROL switch .. 3-8 ... .. ..
3-21. Cable Assembly and Card Assembly

Extender

a. Test Equipment and Materials Required. Use
Multimeter AN/US.1-223.

b. Test Connections and Conditions. Use test
!eads or probes that will make contact with pins
in the connector inserts.

¢. Procedure. Refer to figure 3-10 for card as-
sembly extender and cable schematic diagrams.

b. Obtain any missing cables. Coil cabies
and stow in lid of case.

b. Test Connections and Conditions. Connect
the module test set and system test set as shown
in figure 3-1. Set the controls as follows.

Conmtrol Initial pesition
MODE CONTROL ... . XCVR/MODULE
TESTER POWER ... .. .. . ON
MODULE TEST SELECT . TEST MODULE
VOLTAGE SELECT .. . . . 5

chart. If minimum standards are not met, return
the unit for further troubleshooting and repair.

Minimum standard

Vary smoothly, ~0.05 vde Yo —14.5 vde (agc), 0.04 vde
to —=10 vde (sre).

Maximum error %4 vac.

Within limits of paragraph 3-4d (2).

Within limits of paragraph 3-4e.

Within tolerances of paragraph 3-5b.

No discontinuity.

No continuity 2A1J14S to R, at WIDE. Continuity
2A1J14S to R, at NARROW.

Check continuity between cable connector pins
according to the following steps. When no conti-
nuity is indicated, repair or replace the affected
cable.

(1) Cabl~ Assembly CX-12201/APM-322.

From To
Pi-L ... ... ... P2-10/L
Pi-K .. ... ... . P2-9/K
PiJ P2-8/3
PI-N .. .. . ... ... P2-12/N
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Figure 3-10. Test Set, Radar Altimeter Module AN/APM-322-card assembly
extender and cable schematic diagrams.
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Cable Assembly CX-12364/APM-322.

Prom

J1-A

JI-B
inc
J1-D

J1-E
Ji-¥
Ji-H
J1-J
J1-K
Ji-L
J1-3

N .
J-P

J1-R
J1-8
Ji-1

J1-U .

J1-v

To
Pi-A

TM 11-6625-1795-45

Fram Ta
Pi-L | )
Pi-B P2-K
J-1 . F2-E. 3

(4) Cable Assembly CX-12199/ AP 322,

#Fronm Ta
Pi-M I P2 <
Pi-N ... P2-a
Pi-P . P2-B
Pi-R P2-K
Pi-V P2-D
) 3 5 | P2-F
Pi-T P2-E
Pi1-C . Shicld grd

(5) Cable Assembly CX-12198 /APM-322.

From To
P1-B P2-A
Pi1-A P2-K
Pi1-L P2-B
P1-P P2-F
P1-R Py 2
P:-S P2-H
P1-E P2-D
Pi1-F P2-J

(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 Pl. 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.
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CHAPTER 4
DEPOT MAINTENANCE

Section I. OVERHAUL INSTRUCTIONS

4-1.  Scope of Depot Maintenance

Complete rebuild of the module test set or its
individual components may be accomplished by
depot maintenance facilities when authorized.
Rebuild action will include all repairs, rebuiid,
and replacement operations necessary to make
the equipment suitable for return iv DA supply
system stocks for reissue to nsing organizations
as equipment equivalent to new material. De-
tailed procedures for accomplishing the repairs
and adjustments established in the preceding
portions of this manual and such additional re-
pair and rebaild operations as deemed necessary,
will be established by the facil:ty performing
the work. Section II (to be supplied) establishes
the requirements that shall be met by rebuilt or
repaired equipment before it is returned to DA
supply system stocks.

4-2. Tools, Test Equipment, and Materials
Required

a. Tools. No special tools are required.

b. Test Equipment. The following test equip-
ment is require ° “r depot maintenance.

Techniccl manual
TM 11-6625-537-15
TM 11-6625-1703-15
T™M 11-2019
TM 11-6625-524-14

Test e~ aent
Differential Voltm :ter ME-202/U
Oscilloscope AN/USM-281A
Resisi2nce Bridge ZM—4A/U . .
Voltmeter, Electronic AN/URM-

145 (vtvm).

X-1 Digital Volimeter (with ohms
converter), Non-Linear Systems,
Inc, Del Mar, Calif. 92014 (for
depot card testing).

c. Materials. The following materials are re-
quired for depot maintenance.

Gogernment specification or

Materi~!
Adhesive, epoxy ... ... ... ..

Alcohol, isopropyl ... . .. ... .
Solder, plastic rosin core ___._...
571.

Tepe, masking. . _.___._ .. ___. .. FSN 7510-266-6712

Varnish, epoxy, clear gloss . = .

4-3. Troubleshooting

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.

h. 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 td_paragraphs3-15]and 3-16.

M 'L-F-5566 _..._._.
Sn60WRP2, type RMA, per QQ-S-

Poly-EP no. 810 Valspar, Inc . ..

vendor stock number Use

A-2E, manufactured by Armstrong  Attaching connector 2A1A3J2 to circuit board
Resins, Inc, Warsaw, Ind.

in i-f amplifier assembly. Bonding parts to
circuit board in i-f amplifier assembly.
Cleaning.
Soldering leadwires to circuit boards and con-
nectors.
Masking parts and surfaces which are not to
be coated during tropicalization.
Retropicalizing repaired or otherwise unpro-
tected printed circuit boards.

4-4. Removal

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

h. 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, [paragraphl
and the associated exploded view,[figure]
3-4.

4-1
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¢. To remove subassemblies no. 1, ne. 2, and no.
% (241427 through 2A1A2TE3) from power
supply assembly ZA1A2 vefer to general support
maintenance, paragr=ph 3-16e, and associaled

exploded view, figure 3-8.
4-5. Disassembly
@. « «neral. Disassemble the tes* set only as

necessary te i-olate and replace parts found de-

fecgive iu troubleshooting. The exploded or parts
location views, figures 3-3, 3-4, 3-8, 4-1, and
4-3 through 4-6, are indexed in the general order
of disassembly, except attaching parts are in-
dexed immediately following the parts they at-
tach.

b. I-F Amplifier Assembly. Disassemble i-f
amplifier assembly 2A1A3 (fig. 4-1) as follows:

EL6625-1795-45TM-16

NOTE
For complete reference designations, add 2A1A3 to abbreviated designations shown in figure 4-1.
Cover assy [items 4 through 9] Bracket assy [items 13 tarough 21 Self-locking clinch nut (2)
1* Machine screw 15} 22 Self-locking clinch nut
2* Machgne screw (2) 12* Machine screw (2) 23 Angle bracket
3* Machine screw (12) 13 Self-locking clinch nut (2) 24 I-F amplifier and detector
4 Sleeve nut 14 Self-locking clinch nut assy, TB1 [fig. 4-3]
5 Sleeve spacer (4) 15 Angle bracket 25* Binding head screw (4)
6 Nut plate (4) 16 Electrical connector, J1 26* Self-locking hexagon nut (4)
7* Rivet (4) 17* Hexagon plain nut (2) Can assy [items 27 through
8 Self-locking clinch nut (12) 13 Electrical connector, J2 29]
9 Cover 19 Hexagon plain nut 27 Sleeve spacer (4)

10 Electrical connector, J3
11 Hexagon plain nut

Bracket assy [items 21
through 23]

28 Spacer (5)
29 Can

20* Machine screw (2)

( ) Indicates quantity other than one.

* Indicates attaching part for immediately preceding unasterisked item.

Figure 4-1. I-F amplifier assembly-exploded view.



(1) To remove the cover for testing, remove
attaching parts, items 1 through 3. Remove
screws (12, 20). Then remove the cover ({(9).
Replace screws (12, 20) to secure the conmector
brackets. Use one of these screws to secuve the
CX-12202/APM-323 ground strap (fig. 3-5).

(2) To remove the amplifier and detector
assembly for repairs, remove screws (12, 20)
to free the angle brackets (15, 22) from the can
(29). Remove screws (25) and nuts (26) to free
i-f amplifier and detector assembly from the can
(29). Lift the assembly out of the can.

4-6. Repair

Repair of the module test set at depot mainte-
nance consists of the tasks listed in sections IV
through VI of general support maintenance. Ad-
ditional repairs consist of testing i-f amplifier
assembiy 2A1A3 and power supply assemblv
2A1A2 to determine defective components that
require repair or replacement, resoldering loose

TM 11-6625-1795-45

leads within the test set chassis and within the
medules, and retropicalizing printed cireait board
«ssemblies.

air

4-7. I-F Amplifier Assembly
When the troubleshooting checks (para 4-3 and
3-15) indicate faults in he i-f amplifier assembly,
perform the fellowing circuit checks with the
¢c . removed (para 4-5b).

a. Proliminary Steps. Perform the following
preliminary steps.

(1) Set the system test set MODE CON-
TROL switch to XCVR/MODULE.

{2) Connect the amplifier and test equip-
ment according to figure 3-5. Be sure to connect
Electrical Lead CX-12202/APM-322 between the
module test set POWER SUPPLY MODULE
GRD terminal and the i-f amplifier assembly
chassis. This is necessary to prevent oscillation.

(3) Set the module test set MODULE
TEST SELECT switch to TEST MODULE.

Rep

(+263] #280] [-008] [«102e] [+278] [-0.01] [+208] j«7.4] [-0.03] +7.0
(02) @) (@ @ @@ @ 6 69 ¢=
@ @felefefaela/a/ o
Fo7s) \[o77)| (980 \[oe) |mibis) m@
Rl P o [ T WA T 5 g
: —{ § S N . PR e T
:E..D-', ‘“ D e 4 5 l_‘ruﬂ"E}v—‘a‘ -‘i’\ J3
T E Y 2O | OO o
S e L $ O
WY R D
N O e+
—=f —— e e e

NOTES:
. ALL VOLTAGES ARE GIVEN IN DC, NOMINAL VALUE,
AGES HAVE TOLERANCE OF *10% UNLESS OTHLRWISE STATED.

UNLESS OTHERWISE STATED. ALL VOLT-

VOLTAGE AT PI IS +0.09 VDC WHEN MTS BANDWIDTH CONTROL SWITCH IS SET TO
NARROW AND IS +4.10 VDC WHEN SWITCH IS SET TO WIDE.

3. ALL VOLTAGES MEASURED WITH SIGMAL PIN OF CONNECTOR J3 GROUNDED.
4. FOR COMPLETE REFERENCE DESIGNATIONS,ADD 2AIA3 TO ABBREVIATED DESIGNATIONS SHOWN.

EL6625-1795-45TM-21

Figure 4-2. |-F amplifier assembly-test points.
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{4} Enerpize Oscillescope AN/USM-281,
Bleetronic Veltmeter AN/URM-145, and the dif-
ferential voltmeter.

(5) Turn on the X-1 Digital Voltmeter. This
shall be used for veltage readings in the amplifier
gireuit.

b [-F Amplifier Assembly Trouble Analysis.

(1) General. Perform the troubleshooting
procedures of the table in the following step.
Reter to the schematic diagram, figure FO-3,
and the test per . location diagram, figure 4-2,
during troubleshooting. Faulty parts shall be re-
paired or replaced according to the instructions
in paragraph 4-74. Do not retropicalize the circuit
board parts until all tests are complete and the
i-f amplifier assembly is operational. Measure the

Refer ce

Amplifier gain a. Noise level greater than 0.8 volt
peak with 100-db attenuation.

Abno. mal indication

voltages shown in the boxes in figure 4-2 with
reflerence to ground ¢chassis) with ne signal
input at eennector 2A1A3J3, sre input voltage at
0 volts de, and age input at —4.0 volts de.

(2} Troubleshooting table. The Reference
column lists the test during which the abnormal
indication ocecurs. The troubleshooting steps
which help to isolate the failure to a specific
part are listed in the Procedure column. AL test
points noted in the table refer to figure 4-2 un-
less otherwise stated. The test peiiuts shall Le
tested for the nominal voltage to ground specified
in fignre 4-2 using the X-1 Digital Voltmeter.
Perform the stage gain checks of paragraph 4-7e,
as required by reference in the Procedure col-
umn.

Procedure

a. (1) Check age circuits (fig. FO-3) for
proper value and operation. Check
test ioints N1 through 16 for
proper voltages, using the X-1 Digi-
tal Voltmeter.

(2) If agce circuit components are good,
check gain from stage to stage
(para 4-7¢).

(2) Repair or replace faulty parts.

b. Gain less than 83 db for 1-volt b. (1) Check gain from stage to stage (para

peak output with age at —1.0
volt, sre at 0 volt.

Gain less than 78 db with age ¢. Repeat steps a(1), (2), and (3) above for
at —7 volts dc, src at 0 volt.

o

<-Te).
(2) Repair or replace faulty parts.

abnormal indication.

d. Gain greater than 56 to 72 db d. (1) Check test point M1 for proper volt-

with sre at —7.0 volts, age

at —1.0 volt.

c. Stage Gain Troubleshooting Steps. With the
equipment connected as ir_paragraph 4-7a and
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 channe 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

4-4

age. Check parts of sre circuit for
proper value.

(2) Check test points Q32 and Q33 for
proper voltages.

(3) Check individuai parts for resistance
and continuity (para 4-7d).

(4) Repair or replace faulty part.

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%}.

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




ckeck circuit part values. See the schematic gia-
gram (fig. FO-3) for wiring connections.
{16) Repair or replace parts as required.

d. Repairing I-F Awplifier and Detector As-
sembly.

(1) The preceding troulleshooting checks
should isolate the rault to a portion of a circuit.
The faulty part can then be determined by in-
circuit resistance checking. Use the ohms con-
verter with the X-1 Digital Voltmeter for these
checks. Observe the following general procedures.

Caution

If the X-1 Digital Voltmeter with ohms
converter or equivalent is not "available,
do not use chmmeters which pass a cur-
rent of more than 1 milliampere through
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.

(& 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. Actua 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 reguire 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.

™ 11-6625-1795-45

{d) Parts removed from the board shail
be disrarded since they are heat-sensilive and
would have poor reliability if returned to use.
Use extireme eare in unsoldering aad removing
parts to avoid damaging other parts or the priuted
circuit paths and eyelets.

(e) Cement the replacement part to the
printed circuit board using the adhesive listed
in paragraph 4-2¢. Make sure the part leads are
inserted into the eyelet and the part is properly
oriented. Press and hold the part to the printed
circuit board until the leads have been soldered
according to paragraph 3-10. Use a heat sink
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-
propy! 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 inhae the vapors or alow

agent to contact the skin. Do not use
near an open flame.

(a) Clean the printed circuit board area
with isopropyl acohol [para _4-2¢). 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 ) and an artist’s brush. Avoid
connector contacts or other areas which are not
to be varnished. Coat the surfaces and leadwires
of al new parts. Apply a thin even coat and
allow the varnish to air dry for 24 hours, or oven
cure the board at 180°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
A power supply assembly that fails the tests of
ph _3-4d or the adjustment and aline-

4-5
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Figure 4-3. |-F amplifier and detector assembly-partslocation view.
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For complete reference designations, add 2A431A3TB1 to abbreviated designations

shown in figure 4-3.

1 Electrolytic fixed capacitor, C1 12 Fil'~ fixed vesistor, R9, R15, 25 Diode” semiconductor device,
through C13, C15 through R16, R22, R24 (5) CR5 3
C21, C23 through C32, C34, 13 Ceoramic dielectric fixed capaci- 26 Film fixed resistor, R52
C35 (32) tor, C14 27 Film fixed resistor, R47
2 Radio frequency «oif, L1 14 Film fixed resistor, R25, R27 28 Film fixed resistor, R46
through L3 (3) (2) 25 Ceramic dielectric fixed capaci-
3 PFilm fixed resister, R8, R17 15 Film fixed resistor, R31 tor, C33
(2) 16 Film fixed resistor, R28, R43 30 Transistor, Q14
4 Film fixed resistor, R1, R3 (2) {(2) 31 Transistor pad (14) [used
5 Transistor, Q1 tarough Q12 17 Film fixed resistor, R32, R34 with items 5, 22, and 30]
12) . 2) 32 Film fixed resistcr, R14, R21,
6 Composition fixed resistor, R4, 18 Film fixed resistor, R37 R23, R26, R3%, R50 (6)
R7, R11, R13, R18, R20, }t30, 19 Film fixed resistor, R42, R4, 33 Diode semiconductor device,
R51 (8) (2) R10
T Diode semiconductor device, 20 Film fixed resistor, R10, R29, 34 Film fixed resistor, R41, R44
CR1 through CR4, CR6 R40, R48 (4) (2)
through CR9 (8) 21 Film fixed resistor, R53 35 Radio frequency con, L4
8 Film fixed resistor, RS 22 Transistor, Q13 through L7 (4)
9 Film fixed resistor, R2 23 Film fixed resistor, R35 36 Film fixed resistor, R38
10 Film fixed resistor, R6 24 Electrolytic fixed capacitor, 37 Mica dielectric fixed capacitor,
11 Film fixed resistor, R12, R19, C36 c22

R36, R39, R49 (5)

38 Printed circuit board

. ) Indicates quantity other than one.

[Eigure 4-31Continued.

ment of[_paragraph 3-8 shall be repaired accord-
ing to the following procedures. Power supply
subassemblies replaced at general support main-
tenance shal aso 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 316. Use the X-I Digitad Volt-
meter to make the voltage readings in
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-I 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-I
Digita 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 4-88 to localize
trouble. Check components of the board using
the X-I 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 paragraphl
[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|
[4-78. 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.

4-7
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Bafaranes thaowaal reawll
=58 wde & Valtage present But cannct P 3
jwated te ~50.00 + 0.08 vde.
b Ne —50 wde . .
=63 vde . .. . . @& Voltage present but cannot be ad-

justed to —6.3¢ £0.07 vde.

b. No ~63 vde ... ........ .. I

4-8

Procedure

a. (1) Check the test points [(fig. 3-7) listed

m%@@*mmwm
AZ #2127 * 4.20 vde
AZ +2.88 x 028 vde
A4 #1265 = 20 wde
A8 + 235 = 0.33 wde
A% ~$.235 » 092 vde
AT -982 £ .92 vde
A8 ~9.25 x 62 vde

2) Wﬁwzwdtssewmnwdm&emng

deencrgize the module, remave the
faulty subsssembly (pars 3-16) and
emwvwwwwa,%mmm
the subassembly pazt snd repeat the
test.

6. (1} Check for 38.00 = 10.00 v rm= at test

point Al and at the white-yellow
lead of transformer ZAIAZTI. If
voltage iz present at ome, but met
both points, check diades ZA1AZTB2-
CR1l and 241AZTB2CRIZ. Replace
faulty diode.

(2) If voliage is missing at both points,

check continuity from white-orange

lead of transformer 2A1AZT1 to sub-

assembly ne. & pin 5. If no contingity

exists, repair faully connection on

subassembly. If continuity exists, re-
place transformer 2A1AZTI.

(3) If steps (1) and (2) yield proper

resuits, check test points A2 threugh
A8 for proper voltages. Determine
faulty subassemhly as in step a {2)
above.

a. (1) Check the test points (fig. 3-7) listed

below for proper veoltage:
Bi114.10 = 141 vrms
B2 +3.86 = 0.40 vde

B3 +0.70 = 0.12 vde

B4 +3.60 = 0.20 vde

B5 +1.35 £ 0.15 vde

B6 —5.67 + 0.20 vdc

(2) When a voltage is found to be wrong

and the preceding voltage is correct,
deenergize the module, remove the
faulty subassembly (para 3-16) and
check individual part values. Replace
the faulty part and repeat the test
until the power supply operates
properly.

b. (1) Check for 13.00 = 2.60 v rms at test

point Bl, and at the white-black-red
lead of transformer T1. If the volt-
age is present at one, but not both
points, check diodes CR9 and CR10.
Replace faulty diode.

(2) If the voltage is missing at both points,

check continuity from white-black-
brown lead of transformer T1 and
subassembly no. 3 pin D. If no
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continuity exisis, repair faully con-
neciion on subassernbly. i continuiny
exists, replace transformer Ti.

(3) If steps (1) and (2) yield proper
results, check test points B2 through
B6 for proper woliages. Determine
faulty subassembly as in step & (2)

above.
+8D vde i @ Voltage presert but camnot be ad- a. (1) Check the test points listed
justed to +30.0 = 6.1 wde. below for proper voltage:

F1125.0 = 150 v rms
F2 +104.23 = 10.00 vde
F3 +80.60 = 1.00 vde
F4 +112.00 * 12.90 vde
F3 +81.65 = 1.00 vde
F6 +36.00 = 3.60 vde
F7 +0.60 % 0.20 vdc

{2) When a voltage is found to be wrong
and the preceding voltage is correct,
deenergize the module, remove the
faulty subassembly (para 3-16) und
check individual part values. Repluce
the faulty part and repeat the test
until the power supply operates
properly.

8. No +80 vde L b. (1) Check for 125 = 15 v rms at test point
F1 and at the blue lead of trans-
former 2A1A2TI. If voltage is pres-
ent at one, but not both points, check
diodes 2A1A2TB2CR3 and 2A1A2-
TB2CR4. Replace faulty diode.

(2) If the voltage is missing at both points,
check continuity from violet lead
of transiormer 2A1A2T1 to chassis
ground. If no continuity exists, re-
pair faulty subassembly lead. If
continuity exists, replace transform-
er 2A1A2T1.

(3) If steps (1) and (2) yield proper
results, check test points F2 through
F7 for proper voltages. Determine
faulty subassembly as in step a (2)

above.
*15vde . . . a Voltage present but cannot be ad- 3, (1) Check the test points|(fig. 3-7) listed
justed to +15.00 = 0.05 vde. below for proper voltage:

D1 338 = 6.0 vrms
D2 +27.5 = 6.0 vde
D3 +10.72 = 0.10 vde
D4 +0.60 = 0.20 vdc
D5 +10.67 £ 1.06 vde

(2) When a voltage is found to be wrong
and the preceding voltage is correct,
deenergize the module, remove the
faulty subassembly (para 3-16), and
check individual part values. Re-
place the faulty part and repeat the
test until the power supply operates
properly.

b No +15vde ..... . . ... ... b. (1) Chack for 33.8 = 6 v rms at test point
D1 and at orange lead transformer
2A1A2T1. If voltage is present at

4-9
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Baperance Slmormal veandt

(%) If the voltzge is missing af both peints,
cheek continuity from yellow lead of
tumfmm 2A1AZT1 te ground. If

(3) If steps (1) and (2) yield wproper
results, check test peints D2 thyough
D5 for proger voltages. Defermine
faulty subassembly as in step @ (2)
above.

- 15 vde &. Voltage present but cannot be ad- a. (1) Cheek the test points (fig. 3-T) listed
justed 0 —15.06 = 0.05 vde. below for proper voltage:
Cl —15.53 = 3.00 v rms
C2 #11.00 = 300 vde
C3 ~3.00 = 1.00 vde
C4 —-1495 + 0.30 vde
€5 —4.50 = .50 vde

(2) When a voltage is found to be wromg
and the preceding voltage is correct,
deenergize the module, remove the
faulty subassembly (para 3-16), and
check individual part values. Replace
the faulty part and repeat the test
until the power supply operates
properiy.

b. No ~15vde ... ... .. ... ._...... b. (1) Check for 333 * 60 v rms at test
point C to test point Ci. Check for
333 * 6 v rms from test point C
(—15V jack) to the anode of diode
ASBCRS. If voltage is present at one,

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.

+28 vdc Voltage missing, too high, or too low  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.

+120 vdc Voltage not 120 + 6 vdc, +80 vdc cor-  Check for 50.2 + 5.0 vrms at test point G1
rect. [fig—37) and at white lead of transformer
2A1A2T1. If voltage present at one, but not
both points, check diodes 2A1A2TB2CR1 and
2A1A2TB2CR2. Replace faulty diode.

4-10
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e. Power Supply Subassembly No. 1 24142TE].
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Povtedure
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AZTBIC22, 2A1A2TBICY through 2457
TB1C6, and 241A2TBICT through 2A1A2
TB3C1E.

power
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EL6625-1795-45TM-18

For complete reference designations, add 2A1A2TB1 to abbreviated designations

Transxstor. Q2, Q3, Q4 (3
Machine screw (6)

Cl?mp (3) [supplied with item
Mica washer (6)
with item 1]

Flat washer (6)
Insulating washer (6)
lied with item 1

Self-locking clinch nut (6)

Diode semiconductor device,
CR15, CR16 (2)

Paper dielectric fixed capaci-
tor, C2, C6 (2)

Composition fixed resistor, R14

Di?%fo semiconductor device,
L0 94

[supplied

[sup-

shown, inffigue 44,

Transistor, Q1, Q5 (2)

Machine screw (4)

Insulated washer (4) [supplied
with item 7]

Lock washer
with item 7]

Self-locking clinch nut (4)

Insulated washer (2) [supplied
with item 7]

Transistor mounting bracket

Diode semiconductor device,
CR26

(4) [supplied

Composition fixed resistor, R2Y

Wire wound fixed resistor, Ri31

Electrolytic fixed canacitor, C1

Electrolytic fixed ecapacitor,
C3,C4 (2)

( ) Indicates quantity other than one.

* Indicates attaching pa-

15 Electrical connector, P1

16 Connector mounting spacer (2)

[used with item 15]
Connector mounting nut (2)

17 Composition fixed resistor, R10

18 Diode semiconductor device,
CR30

19 Electrolytic fixed capacitor, C5

20  Diode semiconductor device,
CR27

Composition fixed resistar. R
Self-locking clinch nut

Lug terminal

Transistor mounting brachet
Printed circuit board

1S 1Ot IS IS
Sl g~

for immediately preceding unasterisked item.

Figure 4-4. Power supply subassembly no. 1-parts location view.
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(2) Perform component cheeks using the
X-1 Digital Veltmeter with chms converter. Fel-
low the general procedures given for the i-f am-
plifier and deteetor assembly in paragraph 4-Td.
Transistors in the pewer supply are also NPN
types, so peiarities of readings will be the same.

(3) Use extreme care in removing and re-
placing printed cireuit board components (para
4-Td(i), steps ¢e) through (e}). Observe best

shop practices for repair of primted ciremit as-
semblies.

(4} After repairs and bench cheek tests are
completed, the beoard shall be retvepicalized
(para 4-Td(3)).

d. Power Supply Subassembly No. 2 24142-
TB2

(1} When faults are Iocalized to circuits in

r supply spbassembly ne. 2 2A1A2TB2 re-

figure 4-5 for parts location view.

owe:
erto
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o
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@S

EL6625-1795-45TM-19

NOTE

For complete reference designations, add 2A1A2TB2 to abbreviated designations
shown infigure 4-5

1 Diode semiconductor device,
2 Ceramic dielectric fixed capaci-
3 Diode semiconductor device,
4Dio((:j|§7 semiconductor device, 11
5 Ceramic didectric fixed capaci-

tor, C20 )
6 Dlo(gilée8 semiconductor device,

7 Dic(>:dRe9 semiconductor device, CR2

8 Ceramic dielectric fixed capaci-
tor, C21 )
9 Diode semiconductor device,
CR10

10) Di8g$ semiconductor device,

Ceramic dielectric fixed capaci-
tor, CI8

12 Dic():dRe3 semiconductor device,

13 Diode, semiconductor device,

14 Certamilci‘ dielectric fixed capaci-
or,

15 Diode semiconductor device,

~CR1 ) )
16 Diode semiconductor device,

17 Ceramic dielectric fixed capaci-
tor, CI9

18 Diode semiconductor
CRS

19 Printed wiring board

device,

Figure 4-5. Power supply subassembly no. 2-parts location view.
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NOTE

EL6625-1795-45TM-20

For complete reference designations, add 2A1A2TB3 to abbreviated designations

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

2 Transistor Q6 through Q10,
Q12 (6)

3 Transistor pad (6)

shown in[figure 4-6

14 P
tor, C7Ce, Cl5 (3
15 Film fixed resistor,

er dielectric fixed capaci

16 Diode semiconductor device,
CR22

used with item 2
4 Film fixed resistor, R2:

5 Composition fixed resistor, R20
6 Diode semiconductor device,
CR13, CR14, CR17 through
CR20, CR28 (7). ]
7 Paper dielectric fixed capaci-
tor C16
8 Film fixed resistor, R26
9 Electrical connector, J1
110* Connector mounting nut (2)
11 Connector mounting %acer 2
112 Film fixed resistor, R6
13 Wire wound variable resistor,

17 Corlgpicésitizon fixed resistor, R2,
18 Composition fixed resistor, R1
19 Composition fixed resistor, R7,
RIL(2) .
20 Wire wound fixed resistor, R9,
R13 (2) .
21 Composition fixed resistor, R8,
~R12 (2) )
22 Diode semiconductor device,
CR23, _CR_24652) ]
23 Electrolytic fixed capacitor,
C10, C11 (2) )
24 Composition fixed resistor, R28

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

25 Composition fixed resistor, R15

26 Transistor, Q11

27 Transistor pad [used with

item 26] )

28 Wire wound fixed resistor, R17

29 Wire wound variable resistor,
- R18, R22 (2

30 Film fixed resistor, R19

31 Diode semiconductor device,

CR25
32 Composition fixed resistor R27
33 Electrical clip [holds item 34
in posmon!L
34 Transistor, Q13 )
35 Wire wound fixed resistor, R21
36 Film fixed resistor, R23
37 Film fixed resistor, R25
38 Printed circuit board

Figure 4-6. Power supply subassembly no. S-parts location view.
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¢2y Perform component checks using the
¥-¢ Digital Voltmeter with vhms converter. Fol-
low the general procedures given for the i-f
amplifier and detector assembly in paragraph
+—7 Transistors in the power supply are also
NPM types so polarities of readings will be the

{3) Use extreme care ia removing and replae-
ing printed circuit board comipcnents (para 4-
Tdcly, steps (a) through (e}). Observe best
shop practices for repair of printed circuit as-
semblies.

(1} After repairs and bench check tests are
completed, th.e board shall be retropicalized (para
4-Tdy.

e. Peower Subassembly No. 3

2A1A2TE.

(1) When faults are localized to circuits in
power supply subassembly no. 3 2A1A2TB3 re-
fer tdfigure4-g for parts location view.

{2y Perform component checks using the
-1 Digital Voltmeter with ohms converter. Fol-
low the general procedures given for the if
amplifier and detector assembly in_paragraph
[4-7d. Transistorin 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 [(pard
[4-7d(1), steps (@) through (€)). Observe best
shop practices for repair of printed circuit as-
semblies.

(4) After repairs and bench check tests are
completed, the board shall be retropicaized
(para_4-74).

)

4-9. Reassembly
a. Reassemble the i-f amplifier and detector

Supply

Section 1.

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 Sandards. Applicable procedures of

414

assembly usihg figure 14-3 for reference. Reas-
ssembly 1-1 amplifier assembly 2A1A3 using fig
ure [4=I] for reference. 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[paragraphl
[3-16&

4-10. Replacement

Rplace repair and overhauled assemblies and

subassemblies into the module test set as fol-
lows:

a. For installation of the power supply as-
sembly and the i-f amplifier assembly, follows the
reverse order of disassembly described in paral
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 (n_paragraph 8-16g 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]

OVERHAUL STANDARDS

the depot performing these tests and the genera
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-



plicable modification work orders pertaining to
this ;uipment before making the tests specified.
DA Pam 310-7 lists ali current MWO's.

4-15 Test Facilities Reguired
a. The test facilities required for general sup-

Test egunipment

™ 11-6625-1795-45

port maintenance are required also for depot
overhaul standards tests. For identification of

this equipment refer to

b. Additional eguipment regquired for depot
overhaul standards tests is listed below. (Equiv-
alent items may be used.)

Technical manuai

Adapter, 874-QNP, General Radio Co, 22 Baker Ave, West Concord, Mass. 01781
Adapter, 50-074-6800, Seal.ctro Corp, 225 Hoyt, Mamaroneck, N.Y. 10544
I-F amplifier and detector, 1216A, General Radio Co, 22 Baker Ave, West Concord,

ass. 01781.

‘I-F attenuation cslibrator, PA-2, Wienschel Engineering Co, Clopper Road, Gaithers-

burg, Md. 20760.

Matching pad adapter, 90 okms to 50 ohms, 011-0058-00 {two required), Tektronix,

Ine, PO Box 500, Beaverton, Cre. 97005.

RF cable, 1366-C36 (two required), Pomona Electronics Co, Inc, 1500 E 9th, Pomona,

Calif. 91766.
Signal Generator . N/USM-44

TM 11-6625-508-10

T-adapter, 21900, Amphenol Corp, Amphenol RF Div, 33 E Franklin St, Danb

Conn. 06810.

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 td_figure 3-10 for
circuit schematic diagram of the cable assem-
blies. Check cable continuity according fo paral

graph[3-21¢.

d. I-F Amplifier Assembly 2AIA3. 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 (50-074-6800) to module test
iset FROM RCVR jack J13. Connect the i-f input
icable (cable assembly CG-3596/APM-322) to TO
AF jack J5 and the adapter, with connector Pl
rconnecting 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
sat 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 Differentia Voltme-
ter ME-202/U to termina 10 of terminal board
2AIAITBI and ground. Adjust the RECEIVER
MODULE GAIN control for -1.0 volt dc.

(5) Set the RANGE/RATE sdlect 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-
neg B equals the input signal pulse peak on chan-
nd 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 = O.I-
volt pulse peak value. Result shall be the same.

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

4-15
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(aystem tewt set MODE CONTROL switeh at
OFF), or with the system test set completely
disconnected from the madule test set.

¢ty Conmeet the 90 to 56-.chm matching
pad adapters to medule test set VIDEO jack J4
and to TO IF jack J5.

(2) Connect the signal generator output to
the vad at jack J4. using an rf cable.

(2" Connect the input of the i-f attenuation
calibrator to the pad at jack J5, using an rf
cable.

(4) Connect the i-f amplifier and detector
to the i-f attenuation calibrator using an 874-
QNP Adapter. Set the system test set MODE
CONTROL switch to OFF

(5) Refer to the manuals provided with the
test equipment to insure correct operation and
accurate readings of attenuatisn and vswr.

{(6) Adjust the signal generator for 30 me
and 0 dbm. Set the i-f attenuation calibrator for
¢ dbh. Apply power to the signal generator, i-f
attenuation calibrator, and i-f amplifier and de-
tector. Allow about 5 minutes for warmup.

«7) Set all module test set ATTENUA-

1EST SET, RADAR
ALTIMETER SYSTEM

TION switches to the down position. Adiust the
sighal generator and i-f attenuation ca  stor to
obtain about 8 db on the i-f amplifier and de-
tector. Use this value as the reference point.

{8) Check the insertion loss. Disconnect the
tweo cables and adapter plugs from connectors J4
and J5. Connect the adapters together using a
UGY%14/U double female adapter and read the
attenuation difference. It shail not exceed 0.3 db.

(9) Set the i-f attenuation ecalibrator for
—&0 db. Increase the signal generator cutput as
required. Adjust the i-f attenuation calibrator
and signal generator output to return to the ref-
erence reading on the i-f amplifier and detector.

(10) Set the module test set 1 DB ATTEN-
UATION switch to IN. Adjrst the i-f attenua-
tion calibrator to obtain nuil and read the at-
tenuation indicator. This shall be 1.00 = 025
db.

(11) Consecutively set the module test set 2
DB, 3 DB, 5 DB, and 10 DB switches to 1IN,
readjusting the i-f attenuation calibrater for
each and reading the added attenuation. This
shall be within * (.25 db for each step.

TEST SET, RADAR
ALTIMETER MODULE

AN/APM-323 AN/ APM-322
46 93
.r STEP I
| ATTENUATOR =
i
I 2amm !
s J4
011-0053-00
ADAPTER, 90 TO 50 OHMS
(TWO REQUIRED)
PA-2
1216A I-F ATTENUATION SIGNAL
I-F AMPLIFIER | ————— [T CALIBRATOR GENERATOR
4ND DETECTOR [ out. ™ AN/USM-44
874-QNP 1366-C36
ADAPTER RF CABLE

TWO REQUIR
(TWO REQUIRED) ELE6E25-1795-45TM-25

Figure 4-7. Step attenuator test setup.




(12) With the 1 DB, 2 DB, 3 DB, 5 DB, and
160 DB switches at IN, set the 20 DB switch
{(adjacent to the 10 DB switch) to IN and read
the added attenuation. This shall be 20 * 0.5 db.

(13) Return all mts ATTENUATION
switches to the down pesition. Return the i-f at-

™ 11-6625-1795-65

tenuation calibrator to —62 db and adjest 1o
8-db reference.

{14) Repeat the above procedure, step (32),
for the remaining three 20 db switches. Atfenua-
tion value for each shall be within =0.5 db of
its nominal 20-db value.
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APPENDIX A
REFERENCES

The following publications contain information applicable to the maintenance of Test Set, Radar Altim-
eter Module AN/APM-322.

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Manuals (types
7, 8, and 9), Supply Bulletins, and Lubrication Orders.

DA Pam 310-7 US Army Equipment Index of Modification Work Orders.

B SIG 222 Solder and Soldering.

TB SIG 355-1 Depot Inspection Standard for Repaired Signal Equipment.

TB SIG 355-2 Depot Inspection Standard for Refinishing Repaired Signal Equipment.

TB SIG 355-3 Depot Inspection Standard for Moisture and Fungus Resistant Treatment.

TB 746-10 Field Instructions for Painting and Preserving Electronics Command
Equipment.

™ 11-2019 Test Sets 1-49, 1-49-A, and 1-49-B and Resistance Bridges ZM-4A/U
and ZM-4B/U.

TM 11-5841-272-35 Direct Support, Genera Support, and Depot Maintenance Manual: Al-
timeter Set, Electronic AN/APN-171A (V) 1.

TM11-6625-444-15 Operator's Organizational, DS, GS, and Depot Maintenance Manual: Dig-
ital Voltmeter AN/GSM-64.

T™M 11-6625-508-10 Operator's Manual : Signal Generators AN/USM44 and AN/USM44A.

T™M 11-6625-524-14 Operator, Organizational, and Field Maintenance Manual : Voltmeter,
Electronic AN,/JURM-145.

T™M 11-6625-537-15 Operator, Organizational, Field, and Depot Maintenance Manua : Volt-
meter, Electronic ME-202/U.

T™ 11-6625-1746-12 Operator’s and Organizational Maintenance Manua for Test Set, Radar
Altimeter System AN/APM-323.

TM 11-6625-1746-45 General Support and Depot Maintenance Manual for Test Set, Radar
Altimeter System AN/APM-323.

T™ 11-6625-1795-12 Operator's and Organizational Maintenance Manua for Test Set, Radar
Altimeter Module AN/APM-322.

™ 38-750 The Army Maintenance Management System (TAMMYS).
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By Order of the Secretary of the Army:
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Ma;or General, United States Army,
The Adjutant General.

Distribution:

To be distributed in accordance with DA Form 12-36, Direct/General Support reguirements for
OV-IA, OV-IB, and OV-1C aircrafts.

*US, GOVERNMENT PRINTING OFFICE. 1979--296-196 237



|

CAPACITORS, FiNED, VARIOUS-DIELECTRICS. STYLES CM, CN. C¥, AND CB

ﬁﬁ“ﬁ“ﬁﬁ

[~ ] [~ ] Ty
WL TMTIFIER (GLACK DOT) WIL IDENVIFIER (SLVER DOT) ;W DERTF
7 08T SIERIFICANTY FISURE r r~ i ST SIGNIFICANT FIGURE 87 GGk
I [ 3D BIGNIFICANT PIGuAS I l 20 SIONIFICANT FIGURE {1 res tma‘
| _!_ b
. XX ( S
{3 5% <
CRoR CLOE WARNING FOR COMPOMTION TYPE RESISTORS. COLOR-C00E WARKNG FOR Fill-~ 1 nj_i
TYPE RESIITORS. BULTIPLIER — ; : L amnwip
vagLE ¢ TAPACITAMCE TOLERANCE - casaca,
L canacTemanic “ g
COLOR CODE FOR COMPOBTION TYPE A4D FILK TYPE RESISTORS. MIL SPEC IDENT O —— ? e 9 FERATHG
8a%S A H SARS S SANS ¢ SANS © Sakd € =) OC WORKING VOLVAGE ~_| I—J I
! _“l - & | IR CouaR _mi.:‘?-ii couLoR 'ii'_( TEAN [ ".: unt T EATIPLIER
COADR JIEPY MV OCRDS [ERRINGARTYE COLOR CouoR v
vmsa Fiaung Pgrequr LEvEL ) JJ_L"” 10 Ghane | L camerrance vorenunce o J
s o fJaacx ° oLacK taowe " ﬂ} * ’}- LenamacTemstic I —= }"':1
o . ] CROTN ] [ L] 2 [ 4 ez A
@m0, ... e RD. . ... ' . CRARSE. | [ ] 1ST NG(CRAY)D ' I m— e l
CRARGR... 3 CRAROT . . ] oW ] DECIMAL (60LD) !
YRGS e VELLOW. .. 4 SiLves | si0 (coMR | wiiTE $0.0- i 20 Mg (onance) - MICA -DIELECTRIC PAPER - DIELECTRIC GLASS-DIELECTRIC,
Yvoe oy ERADLE 20 #16.(RED)
[ ] [ ] LD | &5 TOLERANCE (SILVER) — WULT {DROWN - J E
®ue.... ] oug.. .. . "E0 . | £ & tnOT AP- YoLsmancs (any o)
FURPLE 4 PURPLE b4 PLICABLE TO
{VIGLET) ivioLen EOTASL ISHED (A) B2UN £.10% (8) 330un ¥ 3%
eaav.. . ° eaay ] RELIABILITY).
anTe ° Ty ® .
COLOR CODING FOR TUBULAR ENCAPSULATED RF CHOXES. AT A, AN EXAMPLE OF
OF THE CODING FOR AN 8 UM CHOKE IS GIVEN AT 8, THE COLOR BA:DS FOR
A 330Uk INDUCTOR ARE ILLUSTRATED
BAKD A — THE FIRST SIGNIFICANT FIGUAE OF THE RESISTANCE VALUE
(BANDS A THAU D SHALL 8C€ OF ZQUAL WIDTHW ) TABLE 2
- L
m’ 8 = THE SECOND BIONIPICANT FIGUAE OF TWE RESISTANCE VALUE COLOR CODING FOR TUBULAR ENCAPSULATED RF CHOKES
BAKD C ~~ THE MULTIPLIER ( THE MULTIPLIER I8 THE "ACTOR BY WHICH THE SIONI- INOUCTANCE
TWO $1GMIFICANT FIQURES ARE MULTIPLIED YO YIELD THE COLOR | FICANT | MULTIPLIER | TOLERANCE
NOMINAL RES!STANCE VALUE ) FIGURE (PERCENT)
BAND O ~ THE RESISTANCE TOLERANCE BLACK 0 [
GAND € — WHEN USED ON COMPOSITION RESISTORS, BAND € INDICATES BROWN \ 10 \
ESTADLISHED RELIAGILITY PAILURE - RATE LEVEL ON FiLM
ALSISTORS, THIS BAND SHALL BE APPROXIMATELY i-1/2 TIKES THE RED 2 100 2 TEMPERATURE COEFPICIENT TEMPERATURE COEFFIIENT
WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TEAMINAL ORANGE 3 1.000 3 13T SIBNIFICANT FIBURE 1ST SIGNIFICANT FIGURE
RESISTANGES IDENTIPIED BY NUMBERS AND LETTERS o 20 SIGNIPICANT FiSURT 20 BIGNIFICANT FIGURE
(THESE ARE NOT COLOR CODED ) doe MULTIPLIER MULTIPLIER
SOME REJISTORS ARE IDENTIFIED BY THAEE OR FOUR DIQ!T ALPHA MUMER.C [y CAPACITANCE TOLERANCE CAPACITANCE TOLERANCE
OZSIONATORS. THE LETTER R I3 USED IN PLACE OF A DEL'MAL POINT wHEN ot A
PRACTIONAL VALUES OF AN OHM ARE EXPRESSED FOR EXAMPLE o
ERY « 2.7 ONMS 10RO » 100 ONMS b o
o ML IDENTIFIER
(BLACK OGT) FRONT
FOR WIRE -WOUND - TYPE RESISTORS COLOR CODING °8 MO’ u3fD  Cxw'.
FICATION WARKINS I8 SPECIFIED 1N BACK OF TME APPLICABLE SME..F CATIONS R [ ML IDENTIFIER
q’nucn 00T ]
T L
EXAMPLES OF COLOR CODING WULTIPLIER 3 THE FACOR BY WniCk THE TWO COLOR FIGUAES REAR
ARE MULTIFLIED TO OBTAN "HE INDUCTANCE VALUE OF THE
(Em) CMOXE CO'L AXIAL LEAD RADIAL LEAD
a o c o' AB ¢ 0 e
':' o . 4 -
: s ! ! i —_——
" e a - e n e FE
g A § §. § £ sowoEmABLE
ROMIKAL RESISTANCE 3900 OHMS NOMINAL RENSTANCE 1,400 OWMS “OMINAL RESISTANCE 3400 OHWS
“EYISTANCE TOLERANCE $0% RESISTANCE TOLERANCE $10% TINSTANCE TOLERANCE $5%
FAILURE RATE LEVEL M TINMINAL SOLOZRABLE
COMPOSITION~TYPE RESISTORS FILM - TYPE RESISTORS
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.




™ 11-6625-1795-45

CARCIYSAE. *aER. RGNS~ BIEREETHGS, FTVYLER CW, CB. OV, SR O TRELE 3~ FOR GBE WiTe STYLES 0%, ON.OF 48D CB.
o e ©e wr | m l
@ oman [ |5 | 0e manm, gl SIOTICE ]
- GEATIER (BACS BT W GUSTIOER (ST GET ) e IGEMTFER | GhALH 00T hindl faind KZN 2
| HEE GERITCAAT REURE §r ST SRMFCAAT FGUBE e W R —
‘ { 15 Homscant nausg | T r1e sewrcant sgune L GEWTHEN (LACH YD — R - 2 Lo—d
i 3 ] 1 . M . pry e Te Py
& g g MDCATCR D BORFIRIT PERE = LI R e R pBuinsic
ETHOD & R CREEE 'R K 1900 ® o] s
. —_— SATPER YELEY e | < pryey
= CAMOTIASE TRLENLEE € s e e |
| Lcsmcrmance vougmance P .
i CORRATING TEMPERATUAT RINGE SARSTTERETC 20w [4 @0 ]
S (] L] w
- el vl
IPPPIPpp— ) GREY s e
~ICATON SWITE s ®
CHARACTAMSTIC SEND B
i [T [ 1] 2% ] 20%
SuVER | Cm Jrov] pow]son]ron
PAPER - BHEL ECTRIC G ASS-DIELECTRIC, GLASS CASE 8ICA, BUTTOL TYPE
(B) 33Cum 5%
FOR TuBuLa® ENCAPSULATED R ¥ CHONES. AT &, AN ERAUPLE OF
) SOR 4% § 2un CHORE (3 GivE% AT B, THE COLCR BANDS 7B
ICYCR 488 RLUSTAATED
TAGLE 2
Of COUNG FOR TUBULAR ENCAPSULATED RF CHONES
T SiaN- THOUC TANCE
CooR ::g:;v [ R gT TouERante
e '&QMG IPERCELT) TAGLE 4 — TEMPERATURE COWPENSATING, STYLE CC.
p CAPACITANCE TOLERARCE
anown . 7] : cowon | TEMPERATURE vio| 68| muLrwLign’ u
2 ) 2 TEMPERATURE CORFPICITNY TEMPERATURE COZFFCHENT COTFFICIENT® | pig] ria) mm CARRC o
s 1000 s ] I1ST HANIPICART PIGUaT — 197 BEMFCANT FIGURE sLacx o Jofo ' seowe [eo
L]
. 20 SKNIPICANT PiousE ﬂ 20 QOUNCANT FISURE [ ] -320 1| 0 %
. wuLTIPUIER WATIPLIER TERPERATES CHSFFICRNT - ry
T oy - ) s0 |22 100 Ty toss U
A ) ol "":‘“" :"- oRAnE -0 {3]9 1,000
c - e —— o SHRPICAAT PIOURE YELLOW p
. P, d HULTIPLIER il ol o
. ) D g CAPACITARCE TOLERACE oREEN -2 |s]s t5% 208 v
[RPRUVE. (@Lacs BOT) HiL 10ENNIFIER SLUE ~470 s]e
. - e { BLACK DOT ) o, - 3T
. PO S L (DZNTIFER e FrONTY m‘ 70
CBLACK BOY } oREY ofe o
"-uve ole LX) +10%
MULTIPLER 3 THE FACTOR 0 WiCH THE TBO COLOR FIUALS azan oo 200 Hovw
EAE WuLTiFLIED TO 0BTAN *MT INDUSTANCE VALUE OF THE SILVER
oxont COL
AXIAL LEAD RADIAL LEAD 0ISK ~TYPE
L THE MULTIPLIER IS THE NUMBER OY WHICH THE TWO SISHIFICANT (810) FIGURES ARZ SLTIPLIED TO OBTAR
THE CAPACITANCE (N UUF.
2. LEYTERS INDICATE THE CHARACTERISTICS DESIGNATED IN APPLIC/SLE SPECIFICATIONS: WIL-C=8,
ML-C-280, MIL-C-112728, AND MIL-C-i0880C RESPECTIVELY
3. LETTERS IDICATE THE TEMPERATURE RANGE AND VOLTAGE-TEMPERATURE LINITS DESIGNATED i
WIL-C-11018D.
4 TEMPERATURE COEFFICIENT IN PARTS PER MILLION PER DEGREE CENTIORADE .
OR CODE MARKING TOR MILITARY STANDARD INDUCTORS. 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.




®

iy
10
v
871
¥
]
.74
k1)
6n
F
1674,
&6
1677
B
4
184
576
v
&
7
1’
40
i
118
A
v
[[.1/8
)
6
/4
L ]
6
#
h
376
)
e
N
gre
40
14V
1071
v
)
8
F)
?

MER

(-7 )
16/
o
189/
ek
e |
1678
12/8
on
h1
7
€
E-Y;
A
470
1770
et 410
]
3
18
18/9
I}
]
878
168/7
o
i
18
Y
1878
]
J
b 4
16/8
[ )
&7
40
1779
1074
1B/W
v
e
€
R
] ]
1878
86
ey
&n
o
87¢
¢
e
1
7
hescaid )3 00
v
&8
L Y]
¥4
= on
18

—————————

“[ TS , .

I;JE TESY
r ¥
AGE TEST -

T-2ERC YEST d
MTERMSL. RANGE

G.2 SEC HOLD OVERAIDE
WAKUAL L 4

&0v a4t TRACK (1SEC)
RATE YESY

C]

w'

st ds
o®

GRO
+i20V OELAY
«120V

@

*80V
*28v
oV
-15v
-63v | u— 3

—__—'l

Vl“o ;j : i 1
RE <
L)
1.1%2'0 E-_@] J3
"

wrtSowen L _J?'

=30V IND REF

6 8 «a o &

LA A

TP7 TPS

-18v

$i6 GRD

PUSH-T" -TEST
AIRCRAFT 28V

FIXED WING
REI.MOILIT' SIGHAL
LVITUDE SIGNAL
ALY!TUD! ERROR SIGNAL
AC mATE

“#ARE

SPARE

DC RATE(RESERVED)
SPARE

WER-ON IHYERLOCK

PO
ALTITUDE REFERENCE SIGNAL
ALTITUDE ERROR SIGNAL

INTERLOCKED PUSH-TO-TEST

FZT O o4 C

MNMtuq

IR

~30V
28V AT ALY ENGAGE

84 1nsv 400 crs
BN 118V 400 cPS
GRD

SHIELO GRD
CHASSIS GRD

€ ® D « < T =

O £ » 0 x x

Py
NOTES: I.ALL RESISTANCES ARE IN ONMS.
2.(D IKDICATES TERMINAL ON Al

3. INDICATES TERMINAL ON TBI,

4.FOR COMPLETE REFERENCE DESIGNATIONS
ADD 2A! TO ABBREVIATED DESIGNATIONS
SHOWN. EXAMPLE: ZAIA

Figure FO-2. Test Set, Radar Altimeter Module AN/APM422-schematic diagram.



TM 11-6625-1795-45

3 e & J7
'hg!s?f"; % > a0 w .!gsissgﬁﬁ-s §>$:E§25¢ i mﬂo.cu'
P T JIL ] J | ¢ Jusv, ga
¥ : 02 E S cos o | ecoutn
8] 120V DELAY
s = g i 120V
1] sov
28V
l . 6?'3.1 Fi 18y
!d o™ -6.3V
I ™wae, P24 1 TP26 | TP27 | TP28 | TPRR Al -18v
0] ¢ i2ov| 120v | sov | 28v | «isv o
l somn oL 1O O 1O | 8) 6Ro
t wes TP28 < bR bRI3 PRIG v
—e 32x 3iex Jsas e
. ek Joux 1 1 "
I J
VIOED STEP
ATTENUATOR
Erg)
18y >
400 woune T T voeoy—
€LAPSED 00 g
oS Tieg nﬂm.—_" g 2 TPI10 (O
i m‘; ': 9 4.
. o} e\ 290 T +ROM IF
a St: [ ml Ry TPUI
| Y ‘ eLK
Re S r ~—a-ies Y
%02 e > \
| e seex P3 - TP2@ [_
~ Y c AMPL SRI19 412
| romee A e s B r o
é a2 SUPPLY 5 2181 a3 S3s ° w_, P Lk ©—
b-- \ \ -~ __I i N Re 390 x B=~ErO
- — \?_._/ $a11sv e00cPs|on — 4 Lt
) G- e 3 3 Mt ¢ Sunsv sovces| e l b A @ <€ out,.PS TPI4 Ji3
: 120V D€L [i12/% ﬁ':. "e 2.15x » : =<6 gh20 FROM RCVR
2oviisse hAg €9
3 "7 87 L.@'ms
sov|ss WA~ GRD 3 BLK 4
20v]isss MODULE
wevless POWEP
~1SV|I/A “ 8 120V DEL
r -50v|S/€E : . w |y,
i ~6.3v|4/0 ! =19
?f $16 6RO |2/8 L4 ] -
5 Si5 GRO|3/C [ WIOE  BANDWIDTM CONTROL ® o snd
— s15 6RO |18rv 1% G o~ : v |ewc
NARROW 52 SRC 5e : . Y| 5Re
.'L RO < TPI16 R9S, [ GTPIE RIS, - PULSEWIDTH o 4%
"‘fcw ez | KSCw TPI9 '“YGWJ’ GAIN  CONTROL X
WIDE __ S3
8K UL S | "~ < | pwe
NARROW € F
6
N
: e
: GRD 2

EL6625-1795-45-TM-22

Figure FO-2. Teat Set, Radar Altimeter Module AN/APM-222-schematic diagram. FO-2



T S T S e

™™ 11-6625-1795-45

AAA

a3 *
L 82x
=C24
10
Y 3
c28 .00 cuI0
- cu __?7 # IO
Tul0 <>
¢ R3s w7 do CRIO NG)
75
{m L6 lm
i
1 €30
~ Bro e
1 ;
c29
5
J 0:2
b “ L©
10 -

Figure FO-3. I-F amplified assembly--schematic diagram.

cge CRo
>R3S
A 3isK
les lci2 dce lca c3e CR7 CR9
sTro o o +T1o ——————  tpes D ——— |
0.is 100
C 1 3Re9
<IK
’—'—] r— ras |
c2 10 /36 56K SRa7
l +TLO AA- Sa.iK
‘ER % V " N SR3| A1C33 l
2%0 a3 {10 T8
J rac\| R |
VA ark |, I
L CRS si0 | \l leas RN
c3
| { %u.o L L %I.O ém |
39 R48 $RS53
i 3si10 3200 l /@
lce
+T10 - @
I c32 Jg: 1.0
NOTES: |. ALL RESISTANCES ARE IN OHMS,ALL INDUCTANCES ARE IN MH,AND ALL CAPACITANCES ARE IN UF

UNLESS OTHERWISE SPECIFIED.
FOR COMPLETE REFERENCE DESIGNATIONS,ADD 2AIA3 TO THE ABBREVIATED DESIGNATIONS SHOWN.
EXAMPLE: 2AIA3J2.

€22 1S 2200 UUF OR 240C UUF.

EL6625-1795-45TM-24

FO-3




T™  11-6625-1795-45

N
[

B
=g
» » F B2
» > &

S p—— 02
”? @ ‘C.l -Iw I T T r +8ov
M ‘
WNT-SLI ] Lo 3 F
m (1] 1 ) T3k 1w d creg L,,
ot | To.
e q') : ” Qs s or %
cR3 2 an ‘ c9
= ~bt R oo ' iy a3 Ecrie
vio I Igzn J X crze F3
cis 0.0l .CRC 1 I 29 .
® | 2] ==
i — 339_):,} o | ] a2 —dolo c o
YEL CRIS 4 1K
00l cRe l -
T < -3 |l F | F »—l
@ - ®
- R L4 Q3 $ 1
B €0 *I 4 P IK
WHT-8LY ce
$ cne 1 I“ 2hi0 CRiS 220 1/2W )
BRN i < 3 [
WHT-VI0 d | V2w '
M
v I ' viuv SRi6 SRIT . I
l I P 386k > 880 Len
| - CRIT  ZRis +T 7 |
| e 500
® B § —
- N 'é"‘ RED "-o 8RN Q4 ple : L o
el R _1l]e
Tiso
AN | cai o0 CRIO | | 5:'.3}:' o ele lce 24 &4 cras :E';.'é’«
ineo | | J ?CR” clec chs I°_041 18.9K 3 $izw =
| s Wi S Y1 1
m.(‘P A6 QI3A Q! s
uto'“ _ 'ﬁau LE : — Q3 r'«z:;l s|s \b 5Efx27 A8) 4 ,3%,0 ___(:i"_ . T°" |
WHT-ORK 4 "
— L™ l | Te* * ';';"9 cR30 J¥ Q mz@ 22 _cpm o | |
L i | L b Lci3 {50 cle O™ $R28 |
e e wrtn o S | Y Y j :E.:?’?( . To;; i:n?:’:.wx Io.ss E'zG.IK :: s.62x . 8 )= 80V
NOTES: U, P /
I ALL RESISTANCES ARE IN OHMS,ALL INDUCANCES ARE iN MH,AND 781 ——— e — — -
ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE SPECIFIED. v e e e e e e e e e e e o
§. % RESISTGRS énz 1/6 WATT, EXCEPT m:;: mgm mouliargo 183
DESIGNA :“u IO, S b AN L SAIAZTEI. DESIGRATIONS HOT USED:
. L EL 6625-1795-45TM-23
Figure FO-4. Power supply assembly-schematic diagram.

FO-4










DEPARTMENT OF THE ARMY

MICROFORM
TEST TARGET

5 o b 150 Min
) \
ABCDEFGRUNLMNOPLPSTUVW er. . 34307890 ABCDEF (PGS i
B¢ IghRIMNoRQNtLvwey s S4E ok 1 sl - e nlEhe abedelghhimnopqrituvwiy 236K Yol 1ele — o 88 @
1.5 mm (e= 1.09 mmy l O (] ||m2=8 mi’g__s_ 1.5 mm (e= 1.09 mm)
. o = li==
ABCDEFGHUKLMNOPQRSTUVWXYZ 1234567890 = o 32 22 ABCDEFGHUKLMNOPQRSTUVWXYZ1234567890
abcdetghijkimnopgrstuvwxyz$ef/ %o# 2t Y —=+ x8@" — ;; ) == |||||_ abcdefghijkimnopgrstuvwxyz$c£/ %8 % lala—=+x8@*
= T =
20 mm (¢ 37 mm) ' I . "l"ﬁ 2.0 mm (e= 1.37 mm)
ABCDEFGHUKL, ARSTUVWXYZ —— o I 8 ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijkimnopqrstuvwxyz —_— |||||_._ abcdefghijklmnopgrstuvwxyz
12345678908¢ L/ %# 2 VaYs —=+x8@* —_— 12345678908¢£/ %# 2 Vads —=+ x&@*
2.5 mm (e= 1.77 mm) ""IE ||I|IE Mll—_— = 2.5 mm (e= 1.77 mm)

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcedefghijklmnopqrstuvwxyz
12345678908¢L/ %# V2 Vads—=+ x&@*

ABCDEFGHIKLMNOPQRSTUVWXYZ
abcdetghijklmnopqgrstuvwxyz
12345678908¢ £/ %h V2 VaYa—=+x&@*

200 MM

250|MM




DEPARTMENT OF THE ARMY

MICROFORM
TEST TARGET

i T /// ;\\‘15?‘:@&
} ///\<\’J '

-
N o ¥

/ 10
\ 150 M/A N

.
0
\ / 3 .
BNy
B, .
@ / s
PO me e B mm 1Cmm es 31 mm
ABCDEFGRURLMNOFLPSTUVW (V. 34307890 ABCDEF NOPQRSTI )
abe:: T IghkImaapqrtumey BEE %8 1ale -2 AS® abedetghikimnonqrtuvwey23eE %ol 7 e ke —=o 54"

1.5 mm (e= 1.09 mm) I O gl "m2=2 "“2.25 1.5 mm (e= 1.09 mm)

. e WSS

ABCDEFGHIKLMNOPQRSTUVWXYZ 1234567890 ——— mlg 22 ABCDEFGHISKLMNOPQRSTUVWXYZ1234567890

abcdetghijkimnopgrstuvwxyz$ef/ %f 12k —=+x8@" — ,:‘,‘ = ||m_ abcdefghijkimnopgrstuvwxyz8e£/ %8 lade—=+x8@*
= TR "=
20 mm (e 37 mm) I I . -3 "I“Q 2.0 mm (e= 1.37 mm)

ABCDEFGHUKL.. ARSTUVWXYZ ——— ABCDEFGHIJKLMNOPQRSTUVWXYZ

= 1.8
abcdefghijkimnopqrstuvwxyz —_— |||||_ abcedefghijklmnopgqrstuvwxyz
= 1234567890%8¢£/ %# 2 Vadls —=+ x8@*

1234567890%8¢£/ %H 2 YaYs—=+x8@*

2.5 mm (e=
ABCDEFGHIJKLMN

abcdefghijklmnopqrstuvwxyz
12345678908¢£/ %oht V2 VaYa—=+x&@*

122 ks e

1.77 mm)
OPQRSTUVWXYZ

250|MM

2.5 mm (e= 1.77 mm)

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890%8¢ £/ %# Vo Vats—=+ x&@*

200 MM




	TOC
	LIST OF ILLUSTRATIONS
	WARNING
	CHAPTERS
	CHAPTER 1
	CHAPTER 2
	CH 2 SECTION I
	CH 2 SECTION II

	CHAPTER 3
	CH 3 SECTION I
	CH 3 SECTION II
	CH 3 SECTION III
	CH 3 SECTION IV
	CH 3 SECTION V
	CH 3 SECTION VI
	CH 3 SECTION VII

	CHAPTER 4
	CH 4 SECTION I
	CH 4 SECTION II


	PARAGRAPHS
	PARA 1-1
	PARA 1-2
	PARA 1-3
	PARA 2-1
	PARA 2-2
	PARA 2-3
	PARA 2-4
	PARA 2-5
	PARA 2-6
	PARA 3-1
	PARA 3-2
	PARA 3-3
	PARA 3-4
	PARA 3-5
	PARA 3-6
	PARA 3-7
	PARA 3-8
	PARA 3-9
	PARA 3-10
	PARA 3-11
	PARA 3-12
	PARA 3-13
	PARA 3-14
	PARA 3-15
	PARA 3-16
	PARA 3-17
	PARA 3-18
	PARA 3-19
	PARA 3-20
	PARA 3-21
	PARA 4-1
	PARA 4-2
	PARA 4-3
	PARA 4-4
	PARA 4-5
	PARA 4-7
	PARA 4-6
	PARA 4-8
	PARA 4-9
	PARA 4-10
	PARA 4-11
	PARA 4-12
	PARA 4-13
	PARA 4-14
	PARA 4-16

	PAGES
	PAGE 1-1
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 2-4
	PAGE 2-5
	PAGE 2-6
	PAGE 2-7
	PAGE 3-1
	PAGE 3-2
	PAGE 3-3
	PAGE 3-4
	PAGE 3-5
	PAGE 3-6
	PAGE 3-7
	PAGE 3-9
	PAGE 3-10
	PAGE 3-11
	PAGE 3-12
	PAGE 3-13
	PAGE 3-14
	PAGE 3-15
	PAGE 3-17
	PAGE 3-18
	PAGE 3-19
	PAGE 3-20
	PAGE 4-1
	PAGE 4-2
	PAGE 4-3
	PAGE 4-5
	PAGE 4-6
	PAGE 4-11
	PAGE 4-12
	PAGE 4-13
	PAGE 4-14
	PAGE 4-15
	PAGE 4-16
	PAGE A-1
	PAGE FO-1
	PAGE FO-2
	PAGE FO-3
	PAGE FO-4

	FIGURES
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 2-4
	FIGURE 2-5
	FIGURE 3-1
	FIGURE 3-2
	FIGURE 3-3
	FIGURE 3-4
	FIGURE 3-5
	FIGURE 3-6
	FIGURE 3-7
	FIGURE 3-8
	FIGURE 3-9
	FIGURE 3-10
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 4-3
	FIGURE 4-4
	FIGURE 4-5
	FIGURE 4-6
	FIGURE 4-7
	FIGURE FO-1
	FIGURE FO-2
	FIGURE FO-3
	FIGURE FO-4

	APPENDICIES
	APPENDIX A


